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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]

Key words: Ni-Ti file, Resin simulated canal, Gutta percha cone, Insertion depth

* Corresponding Author: Won-Mann Oh - Received 2007.10.10., revised 2007.10.27.,

Dept. of Conservative Dentistry, accepted 2007.11.6.-

School of Dentistry, Chonnam National Universtiy
8 Hak-dong, Dong-gu, Gwangju, 501-757, Korea
Tel: 82-62-220-4431 Fax: 82-62-225-8387
E-mail: wmoh@chonnam.ac.kr

550



x
:

THAG S ot AFEG AEAHE 2Y F don 2
Ni-Ti 7 T34 71T
&

|
(e e
3!
_(‘)l_l‘
oy M
ey

& o] P,

ZHIYA AL Qe 71T BAdE FEEE
02 AANEE 711 2HdY A 28 £57] 35 g1l
a2y F 2ol gkt AAEE 7 NiFTI Ae7] 771
2l wet YoM Ni-Ti AE7| 72 Abgste] 23
< JAske A7t 52 ek, 2EskE 02 AAES
TR ZBE gAse Addle 2R AAE) AlgE
ol o & 2 Abgale] 23S 8% o
T 9o 2#FA W] g Mele] Zo] Fokth

06 5 ThFst AARE 71 73R 23S 34
ZA5ole S i ot A AEE ZHd st 71t

= )

HADE SHOIN N IHUE SBNE F HERIREES) ST MIZ0l] ChE o

FHske o] 7] W ARl 8ol H AT,
FA 71 2 continuous wave of condensation tech-

niquel 2 Z#E FHA HIEFEIE plAHE (master
cone) & ARESIGAIT F 2ol 04 £ .06 BAES] A
B} 20| A AE a1 glo] o] &9 AR ThEsith Y,

Ni-Ti 3% 2% 4% Tl 2& ZAES 7K a2~
El2S 2 Al Aste] A Ao A% HA=AE &
g & ZHFHS Al ==, o FAQ 2RFdE
oM = B Fo] Lol BHA $A] = ook gt

oo & AT T HZRE w2 Hel|A oA7tA] <l
A7E9 NiTi = 2849 §F 22 ZA=s 7K
FEo AgaEs A8A 2o A3z dis) v,
A H At Al skt

I. & M=z 2L

1. A=

oot

E AP E g7 ZgIgo s wIEs} 4079 JAke
<#dd 7 AdE ENDO-TRAINING BLOCK
(Dentsply Maillefer, Ballagiues, Switzerland)< A&
3tk Ni-Ti 392 ProFile® (Dentsply Maillefer,
Ballagiues, Switzerland), ProTaper® (Dentsply
Maillefer, Ballagiues, Switzerland) I 2 1
HEROShaper® (MicroMega, Besancon, France)& Al
&kl

/( OPTIONAL FLATTENED END

__m__

—

Ds
X
|
i 3
16
1 OVERALL LENGTH
X
l—‘Du fid==DATUM LINE

PROJECTED DIAMETER AT TIP

(B é
=T —=— Do PROJECTED DIAMETER AT THE TIP

Figure 1. Diagrammatic representation of tapered sized cones and measurement sites for diameter
(Do) and taper (D3 and Di6). (Adapted from ANSI/ADA Specification No. 78.)
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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).
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Table 1. Mean diameter (DO) of size #25 GP cone

Mean = S.D. (mm)

GP cone brand (n = 10) .04 taper .06 taper

DiaDent 0.254 £+ 0.004 0.259 + 0.005

META 0.252 + 0.006 0.261 £+ 0.009

Sure-endo 0.254 + 0.006 0.260 + 0.008

Table 2. Mean taper of size #25 GP cone Mean = S.D.

GP cone brand (n = 10) .04 taper* .06 taper®

DiaDent 0.042 £+ 0.008" 0.061 + 0.009°

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 HEFHAFE S| ARl HE

ARt ] oA 2R 9 AgE S () &
& AetFARRe] AR @A AAEHUSS e,

) & AgpEREEe] 2 BloluA YAEHASE Y
1231=

Aet 2p2 o] A z3]ALeh F#3H ProFile®2 <349
& 73 AetuakEo] FEY FA AR Een By
2, ProTaper2 <348 3 A g ﬂﬂ«ﬂxk o]
€ WM A= %itt. HEROShaper® <#A4g
META Ael2:23} Sure-endo AENHREZo] Ht
2 23] ZHF ZAH el IA A

At 2p2e] AFdM 23749 AlE ProFile ol
A} DiaDent AEFAkZo] -1.71 mn, META AE}g2po]
-2.17 mm 28] 3 Sure-endo ABFHAEZ0] -2.20 mm ©|}
t}. ProTaper ¥l DiaDent AEFH 0] 1.31 mm,
META At k2ol 0.94 m, Sure-endo AEFHREEo]
0.85 mm ©]91 2 HEROShaper A& DiaDent €}
ko] 0.13 mm, META A} aEEZe] -0.15 mn, Sure-
endo AEFHREZC] -0.21 mm ]t} (Table 3).

ProFile, ProTaper 128]2 HEROShaper o E-FoA]
DiaDent AElH ko] META AelH 223} Sure-endo
A AR Bt §94 A o Zol AYsEden (p <
0.05), META Ae}H 223} Sure-endo AEFHREE Ale]
de F94 e a7k vehAl Et (p ) 0.05)
(Figure 4).
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3. .06 taper oM HEIHAFE | Al HE

Aet Ak2e] A|z3|Aket F3SHA ProFileZ <349
gt A5 Aetp ko] SR A HA = en v
2, ProTaper® ¥4 3 g A5oe AetsakEe] 24
dojx A A5 ltt. HEROShaperz 343 g 74
359 AgpgiakEe] HHA R e ZHFE 2H
o 1A= Ak,

et ap2e] M 2371219 Al ProFile ool
4] DiaDent A€} ko] -1.02 mn, META AE}s| 2Fe]
-1.35 mn 128]32 Sure-endo AEF¥AEE] -1.39 mn ©] %}
t}. ProTaper w4+ DiaDent AEFHAEEo] 0.98 mm,
META A€e}#xk2o] 0.67 mn, Sure-endo AENH 20|
0.56 mm ©]912H  HEROShaper w4 & DiaDent €}
H2EZo] -0.10 mm, META A 2EZ0] -0.28 mm, Sure-
endo AEHH2EZ0] -0.40 mm ©]1T} (Table 3).

ProFile ¥2} ProTaper 7oA+ DiaDent AHENH A
o] META Ae}H A2} Sure-endo AEFH AL Ht} f2
4 A 9 el AgEd (p € 0.05) (Figure 5).
HEROShaper wellX< 3%9] A AT AtelolA 23
W Aol fefgh Aozt vepken (p  0.05),
DiaDent A} 2ko] 3ol 714 o] A= lx
META A€ 22, Sure-endo AEFHAE o7 7H4d}
= Fd= B (Figure 5).
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Table 3. Mean distance values
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Mean = S.D. (mm)

.04 taper .06 taper

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 0.98 + 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 £ 042 -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.

.04 taper gutta percha cone

i DiaDent
M META
L] Sure-endo

Distance (mm)
&
o

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.

282 PP F 1 238 BAeked Qoid AR
ol g3k Wtz WHE AFEste] vlmske Wl 9
O B Q7E 949 71Ees Add B 2w
A7 B2 AHgste] ARagn. 200 4YPEE Wb
e Ao 47 BY 2Rg ol gehuy, 7], A4

.06 taper gutta percha cone

15 =l
1 E I = T
e e
i = e 1. =
-0.5 ff= - L ! =1 |'® DiaDent
| & META
-1 B 1 R — =g ] Sure-endo
Sk

15 Fon

Distance (mm)

-25

Groups (Ni-Ti 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.

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.

* indicates
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Adjetn A s R s uzstmal, X|oje A7, 2w BK21 Ale

£ A7E dRRY BRIl M ofg 7 AATEY NiTi HLR 28EY F, 2L AAEE /R 539 Ag
HAEES A4A 23 A zolol dig) v, B8 At Al st
g7 mganos Jae 27t APH ENDO-TRAINING BLOCK 5008 Abg-ated zk2t 10744 1)

ProFile .04 taper #25, 2) ProFile .06 taper #25, 3) ProTaper F2, 4) HEROShaper .04 taper #25, 5)
HEROShaper .06 taper #25 2 #F 2393 ottt Aet# a2 META (META Biomed, Korea), Sure-
Endo (SUREDENT, Korea) 28] 3L DiaDent (DiaDent Group International Inc., Canada)®] .04 2 .06 A=
o 2 AHgasi o AdE Aetu Rk A4 3 FALEE A6kt ProFile?t HEROShaper® 43¢ dldl+
Zo& AHEE Ni-Ti 9] ZAlzd] ghs AZAPE 04 2 .06 BAES] A AES 10704 23 83192
™, ProTaperZ A @ X &5 & A= FadabA Az bE 04 2 .06 AA=S] At S 10712 A&
a3t HEMZE’—% < 2 &8 AeolA 2 E ol &sto] o[RS B F on|A] FA ZRIPS ALEoto]
A AR AHAA ] ARl g S48 E‘r——A A5 AUt

HEROShaperg ©]-&3to] 2248 3t - ProFile 9 ProTaper Rt Al ak2e] 23 Aol $-F3hA Y
Ehren], 2 FA .04 taper HEROShaper® 2844 o= META A8 A 3 Sure-Endo B A&
.06 taper HEROShaper® Z#4% Foli= DiaDent AEFHAES whAEZ 02 AREA] 27 A o] $5473H)
et meb 2889 T AR Ni-T 3 28 A S 7R At Rkge] 23l 4ot fAHE AL of
Um Z#HZAA A4 wpaE 2] ddo] F ek AARIT

F20{: Ni-Ti o, 2R 23, AR, Asize]
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