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A comparison of master apical file size according to
instrumentation techniques in type I root canal
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ABSTRACT

A comparison of master apical file size according to
instrumentation techniques in type II root canal

Jeong, Eun-Ju

Advisor : Prof. Hwang, Ho-Keel
Department of Dentistry

Graduate School, Chosun University

Type II root canal was defined that two canals leave the chamber
and merge to form a single canal short of the apex by Weine. The
aim of this study was to analyse the master apical file (MAF) size
according to various instrumentation techniques in the type II root
canal when each canal was enlarged to working length.

In this study, 80 teeth of ISO #15 initial apical file (IAF) size in
type II root canal were randomly divided into four experimental
groups with 20 teeth each. According to instrumentation techniques,
four groups are : K-FLEXOFILE® (KF), engine-driven Ni-Ti ProTapzr®
(PT), HERO Shaper® (HS), K ™ (K3). All canals were enlarged each
working length with ISO #30 size : #30 in KF, F3 in PT, .04/30 in
HS, and .06/30 in K3. The master apical file (MAF) size was
confirmed by tactile sensation and universal testing machine (EZ
test, Shimadzu Co., Kyoto, Japan). The mean MAF size was
statistically compared using one-way ANOVA and Tukey HSD test at
the 0.05 probability level.

The results of this study were as follows :
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1. The mean MAF size (file size in m x 107 was 38.31+3.81 after
each canal enlarged.

2. The mean MAF size was 35.50+3.20 in KF, 41.25+2.22 in PT,
37.50+4.14 in HS, and 39.00+3.08 in K3.

3. There was a statistically significant difference between KF and
PT, KF and K3, and, HS and PT (p<0.05).

4. There was a statistically significant difference between the file

size of truly used final canal enlargement and MAF (p<0.05).

The MAF size was appeared one or two sizes larger than the final
enlarging instrument when all canal in type I configuration were
enlarged to each working length. Therefore, the clinician have to
prepare and confirm the apical stop once more after instrumentation

of type I root canal.
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F2E £%59 2Hdd 2 2 39 K-FLEXOFILE® (Dentsply, Maillerfer
Co., Swiss)¥ A7 FEF Yz "Hes A ProTursr® (Dentsply,
Maillerfer Co., Swiss), HERO Shaper® (MICRO-MEGA, France) @ K°™
(SybronEndo Co., U.S.A.)E AH&SH. A 75%F UAR-Hets 7179
AFES 93 A7) dAL Quantec-ETM (SybronEndo Co., U.S.A.)S A&
SHA T

HAFTIHATY 4% F, 5L =AM AF2B/ATFLY Z7|E FHAEH
A3l universal testing machine (EZ test, Shimadzu Co., Kyoto, Japan)

& olgstelnh,

Fig. 1. The device for taking a standard radiogragh at same position



2. AEu
AZ $40] 9n A2VF Ao ¥RV A WA At 2TAG A,

St WFAE AYse] Aote TR FHY AzFT Fr)BE AF £%E

B ARE ASHT 2 Kole] 2BAYE Y e, TRAEE T
PR 2 F A% 27H, A dFA 24 ¥2 2 23 e
B7A 24 A2 22 9y 2 2T UL A 98 109 27
¢} K& o9 (Dentsply, Maillerfer Co., Swiss)< A9, 1 F A 2¥
o 2RI} MAY APel FREA] e Ao AP A9
. 498 Ao} F YTAE disc® o Lot Ausg o, got e 4
£ ol2dd 24 ¥% Ao9 24 A2ow EIddy. 2
3 Aokl WHARL YA do ZBPY ZF L SolaA I3, WA
.

< o] &3t A FET 2 m & ZolE FY 2#FeE AFI}AT.

2) ARHF =718

olg A2 AEsla 449 Zoz BEFsm 479 A ZBFRY 4~
5 m B Zol7kA 159, 208, 259 Zv)9) 2E|ddlx 2 HY ¥ (Dentsply,
Maillerfer Co., Swiss)& ©]83l9] circumferential ¥Eo2 g3 oS,
8 SVPHET 4~5 m FE Zo|2 ARE 27)1FY & APsisith. K-FLEXOFILE®
(KF) T2 A& d=F2E AR, A7 753 Ud-gHelsw Fde o
£ & (PT, HS, K3)dAE 300 rpm 22 33 € A7] A7 Quantec-ETM
(SybronEndo Co., U.S.A)& AHE33tt. && &) 7|7 wa} ojge 2
o] £/3tAT (Table 1).



Table 1. Group classification according to instruments

No. of Apical

Group Sample Preflaring enlargement Manufacturer
KF 20 Gates Glidden K-FLEXOFILE® Mallierfer
PT 20 PROTAPER® PROTAPER® Maillerfer
HS 20 ENDOFLARE® HERO Shaper® MICRO-MEGA
K3 20 Orifice Opener™ Ko™ SybronEndo

K-FLEXOFILE® (KF) #& Gates Glidden Drill (Dentsply, Maillerfer
Co., Swiss)& 3%, 29, 14 7] £o2 HALAAT, ProTarer® (PT) T2
ProTursr® shaping €<l SX, HERO Shaper® (HS) 22 .12 taper9
ENDOFLARE® #4, k? ™ (K3) #& .12, .10, .08 taperd Orifice
Opener™ & &2 A&t}

3) V128354 2%
NAR 27] 7t ol FoiR Xote] Y, A& 2& Y2 474 10" 2719 K

3 Hdg Adstd NTEFToR Bdo) Fo] Holg AFAAY ZolEt 1 m
#Fe dolg TBFoz AFHAT. 2V128AALY 277t 159 KF Fdd

ol Adgsly] 93 15W Jdrt Fg Ao otk AL AV|Y BdE
e B3 |

olg3te] 2AR 271 E 15W A/AA FuBEn 154 279 HYE 2
$olE AP Aokl ANAATG. 2P F =# F 159 279 KI 5ol
2R F Soke 2B Wl WA FIe Agstn, eA 2V 2L

2719 HY sge] Solske ZolzA Agstel 2, 94 WFoz YA AR
& FYHe] A2Ye 2AYYE 2N A I FAsAc

1) 2@%
g, 4% 298¢ 474 29 2vAAA R0 E AYSt. KFEE A9
dn 97 759 UA-UeE HLE 043 YA TEE 300 rpm 22 1



AE A7) 97U Quantec-ETM (SybronEndo Co., U.S.A)S AF&3gt}.

@ K-FLEXOFILE® (KF) &

Zt 23e 2PN £58 159, 209, 258, 308 27)9] K-FLEXOFILE®
E balanced force 717 ZFAHE o] &3t TG FE AP, 1 mn 7
Z o2 step-backe Al@3ted 459 2 Qa2 72 KI Hd2 R stgn

® PROTAPER® (PT) = |
Z} 8L 2BANA ProTures® S1, S2. Fl, F2, F3 Y &0z st
S}

® HERO Shaper® (HS) @

Zt 289 F4EE 06 taper 208 HERO Shaper® 39 ol &3t &
WARIEL, TAFE .04 taperd 209, 25¥, 30 HERO Shaper® %y ¢
o2 ZUstAt.

@ K°™ (K3) &

Zy &#E crown-down WEE o] &3] 06 taperd 459, 409, 359 K7™
B SAYE 2URE AgsPgen AEHoz 04 L .06 taperd 309 KF™
FLE SEHRE FUdAn

T@#&dl Al Endo-Exe irrigator tip (Ultradent Product Inc., U.S.A.)
9t 5%9 AolAARAUEF £HE ol &3t ZHE AHGT.

5) AFITAAALY A7 &4

gdid <@ol 309 olFe K3 ALdE AH=E gUstd EFZ(tactile
sensation) & B3 HFTZ WAl AEE AL AV|E 7S, atE
A (EZ test, Shimadzu Co., Kyoto, Japan)ol Xcl& AXAZ g &Y
5.0 m crosshead speedd] 1335 % 7hstal x|ole] A U9l rubber stopel
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259 EPE HolutE ol BAY wrx 238 A % (Newton)L
2

Fig. 2. The apparatus and EZ test for measuring Newton value when file removed

6) 54 ¥4

Z oA HFIRATLolgn VIS8 Tdo B 2V 28 HolA 3
S AAY A% s7HE I HFE 27 dF F94 FF3L SAE
B2l SPSS (ver. 12.0, Chicago, I.L., U.S.A.)°1A one-way ANOVAE
to] ¥la EA3Ier, AFHAF L Tukey HSD testE ©]-&3tq 0.059
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A2¥ ZHYEHE ZE Xorg 44 2@RFo = U Ay RE oM 3
£ Aol Yoy o] HETHCE oW Hde Av|RY HA ZHE
HETBATL F7]9 Rl F7F vEsET (p<0.05). AF2HGHL]
A7) (A #9e Z7x107m)E BF 38.31+3.81%2 o &, ¥ w9 Y
3719 F7+e B3, PT FoA 41.25+2.222 718 & F7HE HQ ¥,
KF #o4& 35.50:3.202 7% AL F718 Jeldiddd. oo ALed 9d
ko) vlmelA KF &3 PT ¥, K3 &, HS % PT & e SAdHc=
Fol g AolE BTt (Table 2, 3, Fig. 3. p(0.05).

Table 2. Average size of master apical file in each group

Group Mean £ S.D.(mm x 107)
KF 35.50 = 3.20
PT 41.25 = 2.22
HS 37.50 £ 4.14
K3 39.00 + 3.08

KF: K-FLEXOFILE®  PT: ProTupzr® HS: HERO Shaper® K3: K?™

Table 3. A comparison of master apical file size among each group

KF PT HS K3
KF * *
PT *
HS
K3

* : Significantly dxfferent at p{0. 05 (one-way ANOVA, Tukey HSD test)
KFE: K- FLEXOFILE PT: PROTAPER HS: HERO Shaper K3: K27



OKF
apPT
BEHS
m K3

mm X 10°

A, AZ2849Y99 rubber stop©l
2 w7tx 712" AW 35 (Newton)S ZF 3 93 Aol iy KF
ToA BmA =& FFHET BYF FAd BEFAAI) 7PE & AeE YEy

t} (Table 4, Fig. 4).
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Table 4. Average force in each group when master apical file removed.

Group Mean * S.D.(Newton)
KF 4.38 £ 0.66
PT 4.09 + 0.53
HS 4.00 £ 0.61
K3 3.93 £+ 0.64

KF: K-FLEXOFILE®  PT: PeoTures®  HS: HERO Shaper® K3: K°™
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Fig. 4. Average force in each group when master apical file removed.
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9 277t 9FaT BIEY 2B 2 oln FE EFH T & o] A=
ge o) 2234 58 $¢ P71 SR AARCY gange A
A9 golART wdsle] AAngel %u, AFTRYRYY 2718 Yoz B
w27l ol enl A2ge] TRYUE e ANEIS A JFTE AL
st AAXE Y] ol &HAT. 2Lt AARANE E/2BF9L
27) g3E 28y BIEY T 28] dte 29 AN Fo| EFHIA Yo}
oW 4Y el 9L RS AL WAL F ok

2@e Uste PRAE oy AN QAR dwEeE 2/28IHLE
AEoR 39A FUSE YU ol&sm ATV o Wue A2y 2we
il AeaA 9E T oA ASE 44T 5+ ot shie 2 2wy
A gstn deix 2 e FAARR Buse Pus
% 28RAA BhsE PHolth of 7hed ¥ AT o4

]

-

I
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i1, oA v oo o] & Hdd HFIBRFHLY Ao FAFHLR
Fg 2ol E Yehd B A3 Adet XAt (Table 2, Fig. 3). B¢ &
ol o} &® 7|79 F7F (KF, PT, HS, K3)d @&z t& A2d5e g
Z& Bt} (Table 2, 3, Fig. 3).

20029 Tan $e A2gRdA £54 7179 KF Jd3 @4 7172
LightSpeed®] Fd%&Fg v¥lad AF<rx K¥ HIETt LightSpeeddlr] 2%
5 o] f938A Avn BEaudtgc. 1 2 232 B ARSA A4
fom, FURM Wolzk A7 et wgYd =RFYE ARTn AT
og 2 A7 AT ¢ V9 ATSE YA, aTY AWY SFAA
Y F7le €A7F gud o] V1T AVEG & Foirt AGEHq #
27 S 9do] gonz 8 WAT I E AYJAE £54 779
K-FLEXOFILE®<) ®l3l uza-gets 544 717 (PT, HS, K3)9 HF=#
4 shde) 2707k F3A A deht olde) A7V fAe ARe B
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(Table 2).

E ddd AHgE A8 7 AR 75F UA-EEE 717 Az o3
ot zolg R ul, ProTursr’olX 71 2 FFE velllen] HERO
Shaper® A 713 A& e BAT (Table 2, Fig. 3). Leeb'?d] =
A Xog B9 A Ade Zre S8 XNARSH FHHFH S8HY
B4 = w3 93%S vedn 2ag b g, e 3L taperdl

g TS AAZ e Fol b2y WEd HAFI/ENLE AR IF
< vAda AZ4Eg. a3ez gdd oxgtez o] &¥ mde HFE(D1)S
2% FZAFA 749 308 /IS E EFda .04 taper 308 HERO
Shaper® st 2 wl2a]d A7t .06 taper 309 K° ™} multiple taperd]
ProTarer® F3ell HlEl AL ZA7]e] HF2AARYY A7E ZE AR A
B}, ProTurerlel X 743 2 AZ2BARL] 278 7133 9Je=2E
UA-elets Jde] e} #4g taper® Z3 safety cutting edge® 2
WA, ProTarsr® B9 Fele FT(DOl 7%, 8% 2@x 9% W%
taperE Ztom R EAHOE jsctive edged YERZ] W Eolgtn AAATH

38, B dFdAe FZ2EFALY AA Al &FFHE P& universal
testing machine& °]&3t9 &3 Act. 4 Fritt 304 o9 K3 #Hd<
el 2 ALt A 399 rubber stopol TFY 7IEHE HoUE Ao #F
2 fq7x FFE A9 F (Newton)S 7IE3Hth. AFZAZgdolzta &
oE gdo] AAE v J& F 3~56 N 22 &35HJx, AF 75F U2
~EletE 3dd Hl8 53 Fde AA A o ZVF FF 2A dEEH
(Table 4, Fig. 4). 2384 1 =& ARF =2 A7t o= @<d] F
FTAERLYLE FAsteuld ol g3t Fddo] X2eRd FHI AL
e & F, tuck-backelgh Tt ol o= F=AX A dHANE F o B
A77t estels A4En.

wald, B d79 Z2ATE Fu2 @ o A28 2FIHE /AE AokdlA
4zt ZR/AAA FUNE APste AL 7t AFH o2 oo o] &3

£

kv
i fo

e

ri
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o] A7|HY & HFITRATGLY AVIZ FAHHE AL
Z5 wet gFsitn & £ . ayeg 23 A4

o kA AFse AIEF LRE FAse HE L A2F 2BIHE A E A
S

ol

ole] 2#XE Ao % o381, K-FLEXOFILE®Y vla) A7 728 Ua
Bty wdel GuFel 2 We #dsel A 78Y UA-HetE BIe o
&8 ASdlE B Foslor & Aoz Hzdd. w3 A28 2wg FPs4E
g 2 ol T 2ol e fXE gQldte Aol o A
Zted. oA DA 2do A2WRdA e dold FAAE ASdE o
v Z#ETE ZRZAA Fdistn UHA 28 FAAE AXNAT st

£ Ad 2VRNY FUFL ALAA ATVEY AL BET & Ye B

#oolyd o 2e 29 B4 ARE AU ¢ QAT F A9 28] 2
ZURd AR RolH FHA ASde FRY find B BYY TR} A2

o ANY 54l YomE 270 TR BE WA FUE ol A
2% 240 § UL 23s sMAedsn 448 4 Aok wIH 2Bge 3
AR Aoz FAE ABAA e 2] Wte AAE HAst] Iy
Mg BFHE Qo Fastd ARET BY ohg, HF2ugtdol AAY

T

Mol ¥ =3 s E JHXJF dvtm B4EY old) #HAMe Fd9 FF
a7, 289 g F o8 A& BFEFAN FAAY 2L A7 H
o] Almsojop & Aoz Azt
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v.d &

ATE A28 FTTYHE e XoldN Ao Z2#HE BT ZHAA
%, 98 Furitd wE HAFIHARL] AVIE BE vmstd &
o B2 WEsh JAEAE B4R st A2 40l fln A
o] grHen, 29 & PFAA AFdA e EEFTE ZE Al 2%
FHE Eolx 2t &FA, F AT ZAHRSES X2 H st o
X9 24 XN2E A3t Foj7]3o] wet KF &, PT &, HS ¥, K3 £22
BEHsln AR 27 FU9E AP, 2r12@gTde] 159 2710 Ao}
7+ 2% 20704 A2 Addsgdn, RE 2#HE 74 2o ddHe =4 R
T4 308 2719 HI7AX AZRIALY A wE Fojg AR F, S
universal testing machine® °|&3td HFZAZAYY] I7E ZAsAT.
7+ 2o AFERAGLY AVlg AA A aFHE Y A7) R #e48 A
Z& one-way ANOVAE ©]&3ld wm EAon, ALFHHE Tukey
HSD testE ©]&3ted 0.059 FFFolA 45Tt

=
=
dl

ol el AFL B3 e ATE e 2o

1. 4223399 2719 HFL 38.31x3.81 (AA e A7Ix107m) 2=
LERSTE

2. 72t 7o HEIANYS Avle KF PolA 35.50£3.20, PT A
41.25+2.22, HS oA 37.50%4.14, K3 Zol4 39.00+3.088 Yehyict.

3. &4 79 FFBAHYe AVE KF &% PT &, K3 &, HS 3% PT &
ol BAgH oz {of7 Aol YET (p<0.05).

4. g9 nixigte 2 olgd HU¥ AA HFIRZHRLY AVle FAFFL
2 fo Aol YERHT (p<0.05).
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E AT A Al23e ZHYHE 2= Xole Z#F
7o) 2@gon s P4 Fd mHUeR o
¥, F 9 FE FvtE AFeRANLL degd. 2HER 228 2@
g Jee Hole 2BAR A YANEL 2B FA A2V AL
oA gRlsta FAgst= HF ol dostElet AlRdEY.
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