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— Abstract

EFFECTS OF DIFFERENT PREPARATION METHODS ON THE
MORPHOLOGIC CHANGE OF SIMULATED ROOT CANALS
IN RESIN BLOCK

Mi-Hee Park, Chan-Ui Hong
Depart. of Conservative Dentistry, College of Dentistry, Dankook Universily

In this study, 24 curved resin blocks were prepared by one of the following four methods:
1) Conventional technique using K-flexo files

2) Step-back technique using K-flexo files

3) Crown-down technique using K-flexo files

4) Canal Master instrumentation using Canal Master

Resin blocks were sectioned, photographed, and evaluated the mean centering ratio and the

mean area of dentin removed before and after the instrumentation.
The results were as follows :

I. the mean centering ratio

1. In the level 1 and level 3, there was no significant difference in the mean centering ratio.

2. In the level 2, Step-back technique showed the worst mean centering ratio among the tested
groups(p<<0.001) and there was no significant difference between the other three groups.

3. In the level 4, Canal Master instrumentation and Step-back technique showed better mean
centering ratio than the other two techniques(p<C0.001) and there was no significant difference
between the two techniques.
II. the mean area of dentin removed

1. In the level 1 and level 3, there was no significant difference in the mean area of dentin
removed.

2. In the level 2, Canal Master instrumentation removed less dentin than the other three techni-
ques(P<<0.00D).

3. In the level 4, Crown-down technique removed less dentin than the other three techniques(P<<

0.05).
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de7kA] 2RI 2] a9E o
A A, Fo 2¢YE ol 2 v EAF vl At

olo] ARe FEY A2#H 279 HFE R
AARYE 4Fudez /X FBREAYY &,
Conventional, Step-back, Crown-down, Canal Ma-
sterd o2 THEAAE NPT F 4 Ty 2
4 A, Fo SBAA T o] E AFAH A
Haee wasle i AL AUl °lE
Bushke vhelt},

I, Az 3 gy

1. dEx=

Zo] 20mme] 30% ¥HHE Z¥E Ad 24709
=g 4223 (Model S4 : Nissan Dental Produ-
cts, Kyoto, Japan)& AYdFo2 3o, &
Az 9% v 242 T 294 #3(Lang De-
ntal Mfg. Co., US.A) & AH&-3191 2, 4] o] 23§
#7e HA(boxing) 3171 st XAEe] 8¥o]
A= FEFYL AT, SREAAVITREE K-
flexo file(Maillefer, Switzerland) ¥ Canal Master
(CM : Brasseler USA, Savannah, Georgia, U.S.A)
£ AMg-3H.

2, gy

YARY AHF JARFAE A% B&5FY
(Fig. 1) 3ol S48¢ ¥ 4749 =gy
ARE FAFAE o839 blockE: A3
block®] 7A3+8 ©-8 Microtome(Velnus Co., Japan)
I 03mm 57 Diamond blade(Buehloer Ltd.,
Evanston IL, USA)E ©]£38le Table 13 #°]
block & @A AWz 242 2.0mm, 3.5mm,
5.0mm, 11.0mm¢] AgE +HEH(Fig. 2,3)3
I Zzte] AYAlH) orientation dot(Fig. 4. 7.
9, 11, 13) & BAE ok 7t #3E 48
th@ ) 3(SZ series, Olympus, Japan)< ©|%, Z
AlEe] g g 108 ALY g3yt 2uPFHLS
3t 4 A He FE4FY ANA AT Table
20) X8} 2L 7179 SHYFYPE o83 28-S
B9 HFig. 5).



Table 1. Classification of levels used in this study

level

1 11.0mm from apex
5.0mn from apex :
3.5mm from apex

2
3
4 2.0mn from apex

most curved point of root canal
. center point between level 2 & level 4

Table 2. Classification of groups

Group Instrument Technique MAF
1 K-flexo conventional #40
2 K-flexo step - back #30
3 K-flexo crown - down #30
4 Canal Master CM instrumentation #30

Level 1

Figure 2. Diagram of Levels

Group 1(K-flexo file/Conventionald) :

K-flexo file® A3} conventional'§2 <&
P& A3k 2B/YA Mo EF 717 pre-
curveAlA AME-Eg e @0l 1.0mm F
AolE FAUYFoZ Fo] 158X £AFH2E 40
ANFAA 2HE YA

Group 2(K-flexo file/Step-back®d) :

K-flexo file® ©]-83}ld step-backHoZ S#HY
A& APt /PP Mo ZE 719 precu-
veAlHA ARSI S@Z ol 1.0mm #HE 2
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ojE AYFLE 3 15¥A &AMz 3007
TR 2B AT vk AYF Bo 47 1.0
mm*3} ZA 358 A 608 717}A] step-backH 2 &
@S Y43

Group3(K-flexo file/Crown-down'8) :

K-flexo file® ©]839 crown-downH & &%
AL APk /YA Aol BE 7]15E pre-
curveAlA AT 2FYTNA wEE AR
e A7 608 717, 508 71T €22 Sg
ol 7F8IAA] A radicular access length7}A] =
#& AN O 309 7ITE Aol =AAA
G JA7A e F IHRde o] ksiRA
@A AAMEeR Y BT FHoR X
22 filew o2 FAARZ7A A&EFo AWA 7]
T22¢ vz FUAE 3B5Y 7ITR AFEY
eaHo g FAearlZ filingdld AGAY 7172
AN AQF oA E@se Ann dud &
7172 38Ach A&HQ 77F2EE 47 409
717, 459 7194, 508 ZIFR ARt ddke &
g5 2RFAZE AP HF MAFE 309
o] Hx& 3t

Group 4(Canal Master/Canal Masterd) :
Canal Master 3] 7|7 (rotary instrument)$} 4



%7)7(hand instrument) & <¥IE A Y3}
t}. Canal MasterdolXE o]H7]1F% precurvel]
AR et FYA7HA 108 K-flexo filed A
£319 filing X422 2BJPYE AYE o, T
o] AZEE 19 &, HARYEYY ZFYTIA
2T Umm7ARE 408 7| T A &3 2 60
W 7}77+A Canal Master 3371 7& o|-&3t &
FYAHL AYsia. 2o 29F 299E 209
717 A 3071 TAR FH7ITE o183t AA
AJA7A 2R Azt P& s8] AANEF
o2 60 AT, YE7A HEW F A 43t
3g 7ietn WAA WEOR 60 IHAA Fo
ZPYPAL AP oL 1.ommH #FA 459 7T
74X flaringAl AF A

RE 2L Y48 B¢ 12T gl B 8
AgALe] AAE 13k A2 AE4E AR
A3

@Y AE resin block A1 A& thA] 108] AHD &
g3, 28 A, Fo 2WYeE # tracing

Centering ratio=X1-X21Y

Figure 6. Diagram of centering ratio

paperd] $E3l9 18 thg tHA] ©] A2 Digital pla-
nimeter(X-plan 360d ; Ushikata Mfg. Co., Tokyo,
Japan)E o|&-3te] MY &£ F PFd}e 2
BYA A, F9 SBVAAFY Aol 2BIETY
@] F40] FAHAEAE ¢ F U ¥FE <
#249]%) W3} (mean centering ratio) & #A4+3}
et
ZRFAYA wIeL e 2 FHeE A
&3 (Fig. 6,)-
Mean Centering Ratio=X1—X2/Y
X1: Hg 2% o15F(mm)
X2 : vhpdge 9] ol F(mm)
Y: 3F 34€ g9 3AA

m., 4o

1. BT CLSHA| HEE

Zt AP SVFANX H-E-L Table 3—6%

on 714 F& 27 SBYA A9 A 289
Z4¢ A% 58 7lEe Aeth

A2 A 11.0mm¢< level 1914 Conventio-
nal'} & 0.267+ 0.357, Step-back’®¥-& 0.073+0.
028, Crown-down3< 0.094+ 0.107, Canal Mas-
ter'd S 0.147+0.0302.2 Uehgou 7+ F3kel
9% $A%A Aol AT

g A% 5.0mme] level 2914 Conventio-
nal®d- 0.056+ 0.044, Step-back®< 0.109+0.
031, Crown-down®& 0.040+ 0.029, Canal Mas-
ter'd-& 0.050+ 0.0252 Step-back el 7} & &
#F2A91% ¥3}ee vehdoan(p<0.00D), o
Azzte 498 SA%H Hole AU

A2¢ A% 3.5mm?! level 3914 Conventio-

Table 3. Measurements of mean centering ratio Mean+SD
srou level L1 L2 L3 4
Conventional 0.267+0.357 0.056+0.044 0.099+0.094 0.241+0.080
Step-back 0.073+0.028 0.109+0.031 0.080+0.100 0.080+0.075
Crown-down 0.094+0.107 0.040+0.029 0.093+0.077 0.184+0,045
Canal Master 0.147+0.030 0.050+0.025 0.043:+0.024 0.059+0.014
P value p=0.3027 p=0.0079 p=0.6208 p=0.0001
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Table 4. Statistical analysis of centering ratioc(ANOVA)

Source DF Sum squares Mean square ‘'F - test
Between groups 15 0.424 0.028 2.449
Within groups 80 0922 0.012 p=0.0054
Total 95 1.346

Table 5. Statistical analysis of centering ratio in level 2(t-test)

Conventional Step-back Crown~-down Canal Master
Conventional
Step-back *
Crown-down *
Canal Master *
*: p<0.001

Table 6. Statistical analysis of centering ratio in level 4(t-test)

\ Conventional Step-back Crown-down Canal Master
Conventional
Step-back *
Crown-down *
Canal Master * *
*: p<0.001

nald2 0.099+ 0.0947, Step-back®d-2 0.080+ 0.
100, Crown-downH-& 0.093+ 0.077, Canal Mas-
ter'd 0.043+0.02422 Uelgtov z+ #3tol
frolg BAIsHe Aole AT

2 AW 2.0mm¢) level 4914 Conventio-
nal'd& 0.241+0.080, Step-back'd& 0.090 0.
075, Crown-down®-& 0.184+ 0.045, Canal Mas-
ter'd- 0.059+ 0.01422 Canal Masterd ¥} Step-
backgo] &L SEFHAA &L veHen
(p<0.00D), FEZo] fAF FAHH Aole AU
At

ble 7—10 % Flg- 7“1491‘ #o, A2d 4 11.0
m¢$! level 19]4] Conventional®}2 0.574% 0. 187
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mm? Step-back¥2 0.692+ 0.198mm®, Crown-
down'8-& 0.523+ 0. 146mm?, Canal Master3-2 0.
741+ 0. 185mm’2.2 et 4 Fbel frold
A Hole sijich

A2 A 5.0mme) level 2914 Conventio-
nal'd-& 0.308% 0. 118mm? Step-back®-2 0.392+
0.198mm? Crown-down§2 0.277+ 0.093mm?,
Canal Masterd-2 0. 173+ 0. 065mm?=. Canal Mas-
terdo] 7Hg &L 2@AAFE Ueden(p<o.
0D, UYHAZ e fold SAEE Aol fd
pri= S

X2 4 3.5mme] level 3914 Conventio-
nal'd-& 0.245+ 0. 103mm?, Step-back™8-2 0.213+
0.078mm? Crown-down -2 0.246+ 0. 132mm?,
Canal Master’-2 0. 169+ 0. 092mm?2. & et
U 2 3t o3 BAH Aol gisich



Ao 44 2.0mmS) level 4914 Conventio-
nald-& 0.225+ 0.092mm?, Step-back'd & 0.208+
0.079mm?, Crown-down'#§& 0.085% 0.05mm?,
Canal Masterd2 0.165+ 0.024mm’Z Crown-

donwiol 7H4 e 23 A g el en (p<
0.05), UHAF e {4 FATH Aoje
st

Table 7. Measurements of mean area of dentin removed Mean+SD(mm?)
srom level L1 L2 L3 14
Conventional 0.574+0.187 0.308+0.118 0.245+0.103 0.225+0.092
Step-back 0.692+0.198 0.392+0.119 0.213+0.078 0.208:+0.079
Crown-down 0.523+0.146 0.277+0.093 0.246+0.132 0.085* 0.05
Canal Master 0.741£0.185 0.173+0.065 0.169+0.092 0.165+0.024
P value p=0.5108 p=0.0273 p=0.6197 p=0.0197

Table 8. Statistical analysis of mean area of dentin removed(ANOVA)

Source DF Sum squares Mean square F - test
Between groups 15 4,987 0.332 23.029
Within groups 64 0.924 0.014 p=0.0001
Total 79 5911

Table 9. Statistical analysis of mean area of dentin removed in level 2(t-test)

Conventional

Step-back

Crown-down

Canal Master

Conventional

Step-back

Crown-down

Canal Master

*: p<0.01

Table 10. Statistical analysis of mean area of dentin removed in level 4(t-test)

Conventional

Step-back

Crown-down

Canal Master

Conventional

Step-back

Crown-down

Canal Master

*. p<0.05
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Coffae} Brilliant”, Mullaney® R Walton® % ©]
Wigo] 2@ VI E FASEY /Y E743
CHIPPPolg L naustg et 2@ HAE
& ZAAI AL wu]® e} Jateral stripping'® ] &)

7 o] 91°] Abou-Rass SV T8 oA Anticu-

vature o2 & 2@YE Aoz A3
Fo2M Ul 2#Y 9 strippingd AT HEFE
Fola 2EY L HEANY & Yok BHaudg,
Lim™ Stock®X circumferential Step-back'3E.c}
Anticurvature o] AW F9 Y¥E Y F
Aok Bdler. §¥, Morgan® Montgomery®”
= Crown-down8°] Conventionaly2c} &3 =
9] WEF 939 2@gd&e] fABEHA Jeht
<@ Aot g T AA 3 THo] S48tk
Bt

Z# ol Wildeyt Senia®ell &j3 7/¢@ Canal
Masterghe Al2¢ 719 AlZFA 84¢ AYx
Aed, BE9 noncutting tip(pilot) & ¥ o
g7le g EE 3FM, cutting head(blade) =
Hge] 24 913l 16mme BFEZoINA 2.5
mm YA 4.0mme] Zol2 EeH, stafte] Hole
Zov 28 (flexibility) & A8t AHE T2l
Ao

Canal Masters] A7l 553 292 of7te
Bg 71IFAA 60= AAYY el WAA LY
2.2 60% HHAAEL). Lesebergst Montgomery™
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Ba3igc. EAgAAME 23S 4 5.0mmQ le-
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A2 % 2.0mm¢<] level 421 7% Canal Mas-
ter'd & Step-back® el FFHl Ao)7t Yl Ao
Yelsith. 2812 SAAFLE NI BT 5.0
mm¢! level 28] 7% Canal Mastertd¢] 7F& &4
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Rio™’+ Canal Masterd©] K-file®] circumferential
filing'd o2 /PR AR} 2L FA wol
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8, Morgan® Montgomery™+= Crown-down
o] Conventional'Rt} F& IUFHA W3}
& Jepita Basg oy E4 M e Aozt
fE ez veERt) o]¢)elx Balanced force
), Step-downH?%F°] YA ojwF WyPolEs
F1 Y SFdMe L9 2BYHE A%}
A 28 P4gshe AAE FoE Y8 A
g

A3)3lE 2@ 29 Canal Masterd] AME-S 4
B 7|AE]oIPA] gkgron B A 20
fileo] UF # A4 A3 o2 gl 1o 109
K-flexo file2 WA circumferential filing® ©F- Ca-
nal Masterd22 VYL AYSATh. pilot
studyollA] JeERG 7178EE 25 Canal Master
file®} cutting head| X} Yo]} Canal Master”]7-9]
EE&3A AMgo] gasiva =Z4.
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JE FEFYE o)83o AP AR 28E
YA =700 EEE st on FTE A HAeld
A7 B2 YEE QS FHE 793 FAo.

B dYdAMe by g gz 43t
W&o dAE Aot T FAY A& A 2}
o7} A& Aoz A7, FI1 UTE 2#E B
AgHoz YAY F e WY @Y7
e B A7} o) glojol & Ao 2 AlRdr
=2
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v. 4

ARE TRAE J3F SHIPTHA e 2
FFANA) H3&7 @A F Aolg Foli
1A FAste SRR A71E Ad 24709 ¥
ARYL Ao 4o e Y oL 4Y 178
Conventional'l, 2T Step-back¥l, 3T& Crow-
down', 4T< Canal Masterj &2 & 343
o Z PR A ¥ 2884 4, F9
ANHE HEHYANFEE 53 A EF3o 28
FA9A W3le T SHAAFE A7 2 2T
2L FE8& 4tk

I. SE5H9A ¥3e

1. A2 4% 11.0mm¢! level 13 A2 3%
3.5mm¢! level 39l 2HY Y Aol &
SUFAA WL FA%FHoR FoF 2}
ol YEeRiA gttt

2. 2% 4% 5.0mm¢! level 2914 Step-back

Yol 714 & SEFA9A Hseg Jehllen
(p<0.00D), YHAZ e foE T4
Zole YAt

3. A2 3 2.0mm< level 4914 Canal Mas-
ter'd 3 Step-backgo] FH& ZHFHAA ¥
&% YR 2n(P<0.001), Ftel fd
EA%H Aol i
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1. 29 A 11.0mm<] level 13 X3¢ A
3.5mm¢] level 3914 2FF Y Aold) 2%
Z32AF] Aol AT

2. X2 A 5.0mm¢] level 2914 Canal Mas-

terge] 713 FAL o3 A FE v o (p<
0.01), YHAT e fF% TA A Aol=
B o=

3. X2¢ 4 2.0mm<d level 4914 Crown-

downel 7HF e 2@ A% Yehow
(P<0.05), YHIAZ Dol Hoi8 SALE
Aole GRTh.
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