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ABSTRACT

A STUDY OF INSERTION DEPTH OF GUTTA PERCHA CONES AFTER SHAPING
BY NI-Ti ROTARY FILES IN SIMULATED CANALS

Hyun-Gu Cho, Yun-Chan Hwang, In-Nam Hwang, Won-Mann Oh*
Dept. of Conservative Dentistry, School of Dentistry, DSRI, 2nd stage of BK21, Chonnam National University

The purpose of this study was to evaluate the insertion :depth of several brands of master gutta percha
cones after shaping by various Ni-Ti rotary files in simulated canals.

Fifty resin simulated J-shape canals were instrumented with ProFile, ProTaper and HEROShaper.
Simulated canals were prepared with ProFile .04 taper #25 (n = 10), .06 taper #25 (n = 10), ProTaper
F2 (n = 10), HEROShaper .04 taper #25 (n = 10) and .06 taper #25 (n = 10). Size #25 gutta percha
cones with a .04 & .06 taper from three different brands were used: DiaDent: META: Sure-endo. The gut-
ta percha cones were selected and inserted into the prepared simulated canals. The distance from the apex
of the prepared canal to the gutta percha cone tip was measured by image analysis program.

Within limited data of this study, the results were as follows

1. When the simulated root canals were prepared with HEROShaper, gutta—percha cones were closely
adapted to the root canal.

2. All brands of gutta percha cones fail to go to the prepared length in canal which was instrumented
with ProFile, the cones extend beyond the prepared length in canal which was prepared with
ProTaper.

3. In canal which was instrumented with HEROShaper .04 taper #25, Sure-endo .04 taper master gutta
percha cone was well fitted (p ( 0.05).

4. In canal which was instrumented with HEROShaper .06 taper #25, META .06 taper master gutta per-
cha cone was well fitted (p  0.05).

As a result, we concluded that the insertion depth of all brands of master gutta percha cone do not match
the rotary instrument, even though it was prepared by crown-down technique, as recommended by the
manufacturer. Therefore, the master cone should be carefully selected to match the depth of the prepared
canal for adequate obturation. (J Kor Acad Cons Dent 32(6):550-558, 2007)
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A3 o 7R S ALEE) o) folshl HATE.
Z2A71eH 2 continuous wave of condensation tech-
niquel & Z#L 1A HEFEsE #tAHE (master
cone) S AFEEIEAT FH2oE 04 B .06 Atz A
Elg ko] AZH 1 9o 0|59 AHEE 7hsettH Y,

Ni-Ti B2 23 A8 Fole 22 BAeE 71 v
El2g 2l AlFete] 43 AR AF HATAE 2
o3 & 2AEH S s Hedl, oA L8FA
YA E rhE Zo] DAl SHAl YA Hojok
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E AL I R s BTt 407 JAY
238 g7 AdE ENDO-TRAINING BLOCK
(Dentsply Maillefer, Ballagiues, Switzerland)& A
39t Ni-Ti 39 ProFile® (Dentsply Maillefer,
Ballagiues, Switzerland), ProTaper® (Dentsply
Maillefer, Ballagiues, Switzerland) = 2 X
HEROShaper® (MicroMega, Besancon, France)& At
L3kt
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Figure 1. Diagrammatic representation of tapered sized cones and measurement sites for diameter
(Do) and taper (D3 and Die). (Adapted from ANSI/ADA Specification No. 78.)
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Al A2 DiaDent (DiaDent Group International
Inc., Canada), META (META Biomed, Korea) Z8]2
Sure-endo (SUREDENT, Korea) .04 2 .06 ZAIE9]
A A S AHE3IA T

2. HEHHAFES] 5 2 BAIE £

ABH 2 Al°lA (Gutta-percha gauge, Dentsply
Maillefer, Ballagiues, Switzerland)& ©|4-38tq #25 2
719] A7 2 AHREES ARAL © BAbed] vhet
10748 Mejsiact. 3% 98 04 2 .06 AA=S A
el a2l ojujx & ~7)W (EPSON PERPECTION
V700 PHOTO, USA)E ©l83A de &, oluz] £4
=32 3% (Image-Pro EXPRESS, MediaCybernetics,
USA)E A&-3te] ANSI/ADA Specification No. 78
(Figure 1)°l ute} At 2E A% A7 (Do), H7
A 3 m 3w} A7 (Ds) 22lm HFA 16 m A
A (Die)E 2434t} ZAKE = (Dis - D3)/16-3 Z4
o w2k Aeke k2] BAE7 A AT

3. 2y

234949 E 98l ENDO-MATE TC (NSK Ine.,
Tokyo, Japan)& AH&-sled 310 rpmd] IHEEE A%
At Ao whet Atk Yo ZAEYS I
o RE 2% A¥e @ AR A g3 AREAGD
2% 789 (apical patency) #10 K-Z42 Felgle
o} A& Z G2 AR 2& o] TR GA FEI
oke} Ael Adsz 2Hg AR, FZAZE Glyde
(Dentsply Maillefer, Ballagiues, Switzerland)E AH&
stgth. Ni-Ti H99] Ahg B 532 Ageigen o
L3 2o} F 50709 WARE SHE vl

1) ProFile .04 taper (PF .04) &

WA Orifice shaper #3, #2 HA& Al8to] |AH{
1/3& 2383, .06 taper #25, #20 L& ALE-31A
e F7b 1/3& 4399, 22l .04 taper #20 o
A3} #25 BLE ol 83le] AYAAA| At viia) 5}
At

2) ProFile .06 taper (PF .06) ¥

Orifice shaper #3, #2 WY& & XHE 1/371A
283 & 06 taper #30 <43} .06 taper #25 HL = 7z
72t ZAQANA 4 mm BoA 54 2 m BoyH FATA &
2438 &390}, .06 taper #20 U2 AFA7HA] A Edt
I HFHOE 06 taper #25 WA 2 ppEa] &9t

5562

3) ProTaper (PT) &
mA S, SX HUE PR 2/3& AP, 513} 52
Bz AYAA e, e Fee HTHLE

F2 59l S AFEsta] ] aleic

4) HEROShaper .04 taper (HS .04) <

Endoflare® Ab&8tod A#SF 1/32 AFsIGR .06
taper #25 HAZ o] 37t 1/3& AU 182
.04 taper #20 o9& FAYA7HA] 48k .04 taper
#25 U2 AAA7A A% vHre gl

5) HEROShaper .06 taper (HS .06) T

Endoflare® AH&dle &% 1/3& AP .06
taper #30 L3t 06 taper #25 HD-E A7 FPAANA
Ao BO)A B9 2 m ol B97A] TBAE AT
06 taper #20 HUZ AAANA H@stn HFHCR
06 taper #25 A2 wjg] &Y.

4, HEFHARZ o] 2o AtRlZlo| £

ProFilez} HEROShaper2 433 @i &3¢ A48
Ni-Ti 3] ALz e AlZ3AE .04 2 .06 B e
o) At AE L 10748 @] A 8315 0™ ProTaper
2 483 YPE2dE AAEY BHIA AZIAPE
042 .06 AAEY ABARES 10718 283580t A
Py AREe A2e £oz Wo{dS o Agztol glx thA]
wjA 2 o) ezre] A3zbo] = HSI7HA AU A
Bl akEo) A9E dARFZHE 249 (EPSON
PERPECTION V700 PHOTO, USA)E ol&3|A] oln]|
AE de T (Figure 2), ol7|A 4 Z2 713 (Image-
Pro EXPRESS, MediaCybernetics, USA)& AH&-3}o]
AR A AE ARAA AglE At A3
TYPIH] 2HE Hold AFFE L AgRAEY A
ol A 3 mn Aol FAXME 18 FAIAANA ZH7AA
9 AY (1)E 24 ¥ 3m oA @ oz AE Fet
Attt (Figure 3).

5. E7l2A

Az P A AR A A7 (D0 BAEY
oA A%E 948 Kruskal-Wallis test¢ Mann-Whitney
U testS Al@3tEth Ni-Ti oo} A 23JAle] w2 Ast
Hap2o| g Adold U 494 A5E A
two-way ANOVAZ o} &8l 95% FaAFEolA wlmst
931, Scheffe testE o]-&3sle] AFFAF ATt
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Figure 2. A scanned image of a gutta percha cone was

inserted into shaped canals.

Figure 3. The distance from the apex of the prepared canal to the gutta percha cone tip was
measured by an image analysis program (Image-Pro EXPRESS, MediaCybernetics, USA).

1. HEtERFES| AE A AT

3% AR 2% (D0)Y 5442 Table 13
2o AdE 04 2 .06 ZARE 7H 10709 Ast A
of HEAZ (D) AZ3) Aol wel Fo43 U= Akol7t
VERA] 4ttH(p » 0.05). AR AE Artze] 24 ghe
Table 29 2t} 04 A% Ael# oA DiaDent
AelH ko] 0.042, META AetAREEe] 0.045 281

Sure~endo ABFHAERC] 0.0462 UERgoH 06 ZAALE
9 A RFZIAE DiaDent A8 ZZo] 0.061,
META A zk2o] 0.066 1211 Sure-endo AEFHZF
o] 0.0668 VERTH 04 2 .06 BAE ABHAE &
% DiaDent At FE0] META AeHXEET} Sure-
endo AP R W& AAZIE FAA UA Ao
(p € 0.05), AALE EF v At £ DiaDent 7
Ep xpEol| A AANE] ti3F EFHAL (S.D)7F 7S AA
VR TE

553



LHSIX| 2P ESISIX]: Vol. 32, No. 6, 2007

Table 1. Mean diameter (DO) of si
~ GPconebrand (n = |

#25 GP cone

0.954 +

004 0.259 + 0.005

DiaDent
META 0.252 % 0.006 0.261 £ 0.009
Sure-endo 0.254 = 0.006 0.260 + 0.008

GP cone

Table 2. Mean taper of si

DiaDent

0042 +

+ 0,00

008
META 0.045 + 0.014° 0.066 = 0.016°
Sure-endo 0.046 + 0,018 0.066 + 0.021°

* indicates statistically significant effect of brand on the cone taper.

Other letters mean significant difference (p  0.05).

2. .04 taper oA HEIEHAFES] ARl T
At k2] ARolA AN ARE ZAA () 3

& A AEe] SRR FA AXHU = YERAA,
(+) 32 Aol 23 L HoluA AXHASE
ERdT}.

At 22| A 23 Atel TR/ ProFile® <883
3 4 Al akEe] 2RF R A YA =HAH ¥ ﬁH
2, ProTaper2 ¥4 3 A$ols AefgakEe] &4
< oM 9%t HEROShaper2 Z#48% 7%
META Ae}¥| 323} Sureendo ABIHEZ0| A& o
2 3o A A AAH AU

Aets xR e] Ao 27429 A=) ProFile w9
A DiaDent Aet#]2EZo] -1.71 mn, META AepH 2k2o]
-2.17 mm 12} 3 Sure-endo AEFHREZC] -2.20 mn ©|S)
t}. ProTaper oA+ DiaDent AEFH o] 1.31 m,
META AetfZFEo] 0.94 mn, Sure-endo AHEIH Ak ]
0.85 mm ©]1 ¥, HEROShaper T°ll4+= DiaDent AE}
HxE2o] .13 m, META A€l 2ol -0.15 mm, Sure-
endo ABHA R0 -0.21 mm ©)At} (Table 3).

ProFile, ProTaper Z2]2 HEROShaper & EFolA]
DiaDent A€l#akZo] META AeARE#} Sure-endo
ASHAE Bt fo4 A 9 ol AgEAeH (p <
0.05), META AetH 223} Sure-endo AEIHAFE Ale]
de #94 de Aort YehtA &kt (p ) 0.05)
(Figure 4).
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3. .06 taper TollA HEIHAFES| Al HE

Aet R Az AL} FasH ProFllei 2343
& 3¢ At akEo] 2iEt #A AX =)o K
2, ProTaper® <#d% 3 A5l= HE]-J]Z]:—-—O} 23
< dolxA 9xHct. HEROShaperZ #4E e 7
S 329 A AEo| HEAoR FIhi9 Y A
o A=At

Aets 2ol A3 M 2A7A e A= ProFile 7l
A DiaDent Aet# k2ol -1.02 mn, META AeH ZF&o]
-1.35 mn 283 Sure-endo AEFHREZO] -1.39 mn ©|}
o}, ProTaper olAE DiaDent AEtH#kEo] (.98 mn,
META Ael# 2o} 0.67 mm, Sure-endo AEFHAFE0|
0.56 m ©]¢l.2™, HEROShaper 7|4 DiaDent AE}
H2kEo] -0.10 mn, META Aet#&F2e] ~0.28 mm, Sure-
endo ABFHREZ0] -0.40 mn o]t} (Table 3).

ProFile % ProTaper ¥9l4E DiaDent AEtH A
o] META Ag}#H2&3} Sure-endo ABFHARE Hr} #9|
A A o ZHel AdHAT (p ( 0.05) (Figure 5).
HEROShaper #olME 3% ABHAE AloldA 23
W Agdgolel 9@ Aol vetteH (p < 0.05),
DiaDent Aet#xkZo] oWl 71 Zol A=A
META A2, Sure-endo AEFHAFE 2.2 A3}
= FE B30 (Figure 5).

0.



Table 3. Mean distance values

kst

ZEA NFTI HZE Y

£ HEfRAEZS] 2H Mizlojo) oist &7

Mean = S.D. (mm)

.04 taper p

DiaDent -1.71 £ 0.29 -1.02 + 0.28

ProFile META -2.17 £ 0.35 -1.35 £ 0.33
Sure-endo -2.20 +0.39 -1.39 + 0.34

DiaDent, 1.31 +0.32 098 + 0.31

ProTaper META 0.94 + 0.40 0.67 + 0.37
Sure-endo 0.85 + 0.41 0.58 + 0.40

DiaDent 0.13 =+ 0.40 -0.10 +£ 0.41

HEROShaper META ~0.15 + 0.39 -0.28 £ 0.40
Sure-endo -0.21 = 0.42 -0.40 £ 0.48

Values: Distance from the apex of the prepared canal to the gutta percha cone tip.
Minus values indicate that the master cones failed to go to the prepared length.

T
.04 taper gutta percha cone .06 taper gutta percha cone
€ €
£ £
3 @ DiaDent 3 @ DiaDent
s - META s = META
2 0 Sure-endo B O Sure-endo
a a
i-Ti fi i-Ti fil
Groups (Ni-Ti file) Groups (Ni-Ti file)

Figure 4. Distance from the apex of the prepared

canal to the gutta percha cone tip according to the

gutta percha cone brands. * indicates statistically

significant difference between the brands of gutta

percha cone (p € 0.05).

PF .04: finally preparation with ProFile .04 #25
file.

PT: finally preparation with ProTaper F2.

HS .04: finally preparation with HEROShaper .04
#25 file.

Figure 5. Distance from the apex of the prepared

canal to the tip of gutta percha cone according to

the gutta percha cone brands. * indicates

statistically significant difference between the

brands of gutta percha cone (p ( 0.05).

PF .06: finally preparation with ProFile .06 #25
file.

PT: finally preparation with ProTaper F2.

HS .06: finally preparation with HEROShaper .06
#25 file.

L 5, 299 B2 RS $95 A7 T 48E A9 5
gov, 23] AARE PS4 wAFEN AYY

2B 4YY F 120 B ol AQNE & UE AWl W) WEd] 25T 49 B F gk
ol gt W A BEE Agelel vlTste el 9 X SR E 2P T A Aolsk geln UA 28
o ¥ @7 9geslgon Al URd oRe k& Ol A 4% 2R et ) fasta
A7 B33 g3 AGead 2B AUPES Fh etk SR Joldeln 2uE AYske A 2o 9
Se ATl A7 B 2R olamn 2] Aq A RS 2 4%k AL PIEAnE g1 B
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o 3H AL otk FAR Y. Hopdst oA
o7k Ya?, 7]+ AAdo] dREFA A7le Aol
AOIA Ni-Ti 7178 HIA7IAY A7, 23 4
A bzl ofsf EAsks 92 s 7 EFo] Aty
o] AA 7] wEol] Ni-Ti 7179 AA oA Aol
A Aol & EO]EP‘“L a77t et

Ni-Ti 922 2 S4d uieh +58 M2 e 71+
% 55E AA % =77 BRE 7 0. 7FY
”Xﬂbw 7e 1—?-‘:— 1A 23 W Afolel} radial land T
22 <8 "o 98] HEeH &
2 9\)]\ Eg}_rq, \:\:5} __q_o]oﬂ 7].
&

Jh of 3%53 AR 7“: ]
radlal 1and7} g{‘— 22 2% Yo g3 vpie L/\}\]
A1 A4 ZEAS 7R
B Agd A48 ProFile‘”% ‘(:‘rE'iO] UA 2ekoln

radial landE Z+e EHY F58 AAEE 2 7179
o} I o7t 2 (negative)9 ﬁ*}z}% A Aol & A
3l7] Hihe

Hrhe Fv E3E Jepd. ol Bl& ProTaper”
£ @Ho] B3 A4y mokold radial lands A %
T 5%% AAEE 2w 7170t oY e Je &
o Fotds vl B e AAsta vfaHo] HojA HE
d 3% (torsional load)E AA wevdx 3.
HEROShapers’ T3 Rk oF (positive)S] AAZHE 2
T5Y AAEE e 7Tl WS 38 F4dke
35\—4 ool FE3lo] ndo] S tha g Hol 9le
u apAel 2 Agst = g a9kE gl 71&9 HERO
642 gtdell vl AAEF G Abo]e] 7HF o] AM LA
Al ot AR AAE F de F3to] T38| "l
o] S7FEUS B ofet AR EEo] Holytt,

ol Ao AetH R AxIAL Atz T
A ProFile 1EAAE & A Aol A7 4ol
thE weelr] fgloy W2 ProTaper 2&oAE &
€ Aets Aol A4 Aojhrt i o] AYHE AR
VR 9 AR AR 58 ARee e 7
9l ProFileg Al43tq 374"*6“] 239 FEE AR
7} o] FAA] F&E & 4 9oy, vHiE ProTaperes
=&Y A= g} ‘45}‘& AoZ &+ U,
ProTaper®] X% 48 gL ZAE 9 24 O] A7)

N
iy

ol 285 A7) el o 2 AP, 5
28 49 T 2w wFo] AAFHUA £ AN 9
=g 2% A9 dolirt ¢ 21 dolg 3 717 24
A& 7FeAol e Aoz AzErt WEhA ProFile®
#Y Fole £59 HUR 20 37149 g 2L A
#o] Fast® ProTaperd] 7-¢ole THIGA A Ho]
o ol sdaA FRo) A& virad 2HE 28

556

oo HedtA Fsle APl LB AT &
o Al AHgslE X129 AE Sde] BY7IFRE} HA] o4
EE 39 Y& Atgo] a7EH

HEROShaperg o|&3dte] 284 3 7 ProFile ¥
ProTaper Wt} AEH k&< LLH A3 o] FratA
Vet #25 .04 taper HEROShaper® <#48 < v}
2e & ¥ 2L A%, 2718 7 META A et 223t
Sure-endo ABHAAZE vlAHZTOE YA S8
te AE3A AAHAG. 183 #25 .06 taper
HEROShaper2 2#4 %% vul7-2] ¢ 7ol DiaDent
At 22 2 AgA o] 718 43 VR

2 AR E AHE AR A7 3 ANEE &
B a9t ANSI/ADA Specification No. 78] w2 A
B2 479 3¢ FAX= + 0.05 m ojch AF
AHeE 3% AYHAEE HRZ 7] 0.25 £ 0.01 mn
ole] 250 AHEH e, AZIARE fro g Aol 7} 1
EhiA] goitt. ol 27l AR AZE AlolA & AHgsto
#25 27)e 2 &5 A9atay] gEd Rolr

AFARE BAIEY] 4§ AZIARE FoJg 2ot v
ehtony 04 2 .06 AAE ARt RRE 25 DiaDent A
Bl 2p2o] META A 3FE 9 Sure-endo ABFHAFE
2o}y 23l 7 FEEE s BT B3 BA
Sof| i3t £FH A7} DiaDent AN 2kl A 7H &HA|
Uehgton ol e AzsAte AGHAE bl vari-
ability7} &ths A& 9ju|git},

ol Aol AoA 3F9| Ni-Ti HURE ALY +
DiaDent Aet#|xkZo| META Al AFE 2 Sure-endo
At AE 2o 23 o Zo] A49E olfr% DiaDent
Adtggze A= o A3, B5sk 7 AgEr
2d Aotk

ol A3 2g NI ZAE Ni-Ti HLE ALY :‘;:‘
2 AT 9 ang 7 AeSRES AEA Ni-Ti ¢
A z3AME AR 2] 23 A9deldl 74017} A
S ¢ 5 o A L npaEEY A9 e T
A Bk ohgl BiE 2@ 27)E 3BEte FEY
ASHAZ 5 71 A¥=r) 2 AR S Hddste
Aol $% 2HEA 714E & 4 Aok

w2t Ni-Ti FYE 247 F 28544 A2 2
#AAR3} oA 2l e AT nAHEY] AEol 3
23 old tigt B} B2 A7) FastE et AlRd)

V.

m\l

i B

E A3 e A8y wFZ A ProFile,
ProTaper 283 HEROShaper® <843 ¥, 22 74
AHEE 7H 3% ARHRES A8 FH) Ao

s B
L
-1
T

J



of val vla, A3t e 22 2FE AU
1. HEROShaper °]43to] 28#49% & 4% ProFile

2 ProTaper Bt} AelgxpEe] 2@ #gHAdo| ¢
FotA Vert
2. At RE Y A 23At 3 73AtEel FASHA| ProFile

2 2BEY ol AHAE o ET&%‘?_%
A Zgon, W2 ProTaper® <¥
T A8 AEo| 2R ¢ Ho| A .

3. .04 taper HEROShaper2 #4338 & vlie] 8 ¢
META Ae¥:2 2 Sure-endo 7%5}41 AEE “}i
E]Z2 2 A=A DiaDent At AR AR A
B o 237 AgstA A=A (p € 0.05).

4. 06 taper HEROShaper= <343 S vife & &
at~E] 20 2 DiaDent ABHAE & A8 META
AEtHRZE 9 Sure-endo ABFHAES AHES A5
Hrp 234 o FgskA A=A (p € 0.05).

o9} Aah= AlRALY AAlo| wek Ni-Ti #2238
Y T 22 AARE 7H A AR o ¢
HAHE AL oy meta SHFHA IR g A
Ag nhaE]Eo MEo] a3 AlALIT
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