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The results of this study were as follows:

needle(p0.05).

groups(p<0.05).

THE IRRIGATING EFFECT BEFORE AND AFTER CORONAL FLARING

Ho-Keel Hwang*, Seong-Chul Bae, Young-Lin Cho,
Department of Conservative Dentistry, Oral Biology Research Institute,
College of Dentistry, Chosun Untversity

The objective of this in vitro study was to evaluate the efficacy of a Ca(OH)2 removal before and after ear-
ly coronal flaring using different types of instruments. 100 plastic blocks with 30° artificial curved canals
were used in this study and randomly divided into a control group and 4 experimental groups(GG, OS,
GT, PT Group) 20 teeth each. The canals were instrumented, and Ca(OH)2 was temporary filled into the
each canal. Irrigation was performed with Max-i-Probe 25-, 30-gauge probes before and after recapitula-

1. There were no significant difference among the groups in size of irrigating needle(p<0.05).
2. There was a significant difference between before and after recapitulation regardless size of irrigating

3. Before recapitulation, there was a significant difference between 25- and 30-gauge needle in all

4. After recapitulation, there was a significant difference between 25- and 30-gauge needle in the control
group(p<0.05). But there were no significant difference among the experimental groups.
1t is concluded that the effectiveness of canal irrigation was decided to the depth of irrigating needle into
the canal. The effect of canal irrigation tend to facilitate by the early coronal flaring. The recapitulation was
the most effective during canal irrigation regardless the size of irrigating needle. Therefore, the recapitula-
tion is a mandatory way to facilitate the effectiveness of canal irrigation during canal enlargement.
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Coronal flaring X, €9 2EME &1}

AIESS AR GAoz 28 AL NP ¥, Fasz
#F AREHE vaErele Favt Hojd i S 2
312} o] ATE A3t

1. A8mz o

1. MR

O

3059 ©wEZHE /R LT FH HAERY
(Richard W. Pecina & Associates Inc.-001) 10074&
HAodoz ddsigion :L*’}ﬁtﬂ A5 Ao 94 &
Y 219 AR AR A5 A3 dFFo| 2718
EFUAI 24FA & 133t ’\}%o}ﬁiﬁ} Fig. 1).

A8 e YxFoR $53 2HdY 2% KE
7 (Maillefer Co., Swiss)& AME38IHon @ A#
7 2/3% vlel guap) A 44 717 e GG &
& Gate-Glidden drill(MANI, Inc. Japan)<, OS w2
Profile #A|#¢] Orifice Shaper(Dentsply Maillefer Co.
Swiss)&, GT T2 GT™ file(Dentsply Maillefer Co.
Swiss) &, 282 PT && ProTaper™ file(Dentsply
Maillefer Co. Swiss)< o|-43t%itt. of A AMLH 3
A4 YAd-geg 77E A4 A7 75 AL
Aseptico 9173 (Aceptico Inc., U.S.A.) & AH3193¢}

e 2HS dAFA] Y WA gAY &
A FAEdgo]l 48 Metapaste(Meta Dental Co.,
LTD.)E AH&atsl e, 283 & needle2E 25(.020")-
9} 30-A1°121(.012") 9] Max-i-Probe(Dentsply MPL
Tech. Swiss) & ©]-&3ir}.
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Fig. 1. The device for taking a standard radiograph at
same position

after filling

Table 1. Group classification according to instruments

Group  Number Instrument, Manufacturer
Control 20 K file Maillefer
GG 20 Gate-Glidden Mani
0s 20 Orifice Shaper Dentsply
GT 20 GT™ Dentsply
PT 20 ProTaper™ Dentsply

after irrigation

Fig. 2. Evaluation of remaining Ca(OH)z2 by steroscope
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AP AR Bl E8R1SH & AZAA WA 29A7 &
+8 784 F2asZE AAQ Metapaste(Meta Inc.
Korea)¥ methylene blue §¥HE &3ste] 2HE
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LG-PS2, Japan) 3tollA] Bl w g 7}etdth(Fig. 2).
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Coronal flaring &, £2 ZHAMA Z1}

2] 3cH(Table 2, Fig. 3, 4).

Zt oA recapitulation Al-FFo] ME vl Al
recapitulations Al&8t7] AET} Al & Fof| 2#
A EH7} needled] 7ol AHgle] 2T e ¥ B
€ A TN FATACE o Ao]lE YT

(p€0.05)(Table 2, Fig. 4).

A & needled] 7] WE AHEHE B 1A
recapitulation Aole H2TS X3 ZE oA 25-9
30-Ale]A] Atoldl FATGAHE Fog Aol7t AU
(p{0.05)(Table 2, Fig. 3).

B3 | recapitulation Tl ThA] 2T AE AN E £
Z2E o g AHe 4 AHBoe AlA needled] 271
o whet A e 259 30 Alo]A] Ateld] EAIgHH o
2 3 AolE BHAU o (p(0.05), BE AT e
259 30 Alo|A Atele] BAGH SR frelgt Ao] & Ko
A SthTable 2, Fig. 4).

V. 5% % Tol

Table 2 Average extent of remaining Ca(OH)z after canal irrigation (unit: mm)
G

e Control GG 08 GT PT

Gauge
050 *[ A 4.95+0.90 4.85+0.58 5.20+0.63 5.35+1.25 4.45+1.14

|— B 1.05x£0.80 0.65+0.67 0.351+0.47 0.75£0.75 0.55+0.44
L 230G A 2.70+0.63 2.45+0.37 2.65+0.53 3.10+0.46 2.45+0.44

I: B 0.40+0.46 0.30£0.35 0.25+0.26 0.40+0.46 0.30+0.35
At before recapitulation B: after recapitulation
*: Significantly different at p{0.05(paired t-test)
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Fig. 3. Average extent of remaining Ca(OH)2 before

recapitulation
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Fig. 4. Average extent of remaining Ca{OH)2 after
recapitulation
*: Significantly different at p{0.05(paired t-test)

75



CHBIX| P ZEIEIA]Vol, 28, No. 1, 2003

e

> ofn tot

Siqueira §**#3%} Pataky $20] <) A¢e &
b ol A A de] FFo FaQlol Y 7)F2F
AHAE ARESEZA 90% ol4d AFS ZaAZ
AT ®21gt o], Coldero 23 Hoen 5, 18]
Gambarini?& A2HE S f5 w2 Iy 71
ZAA] v E]o} Al A B AN A2 $99 g
off #Agle] AA3 coronal flaring® ¥ 413 & 3
29| dee]o} AEHE 7HAE § gl sl A2
o Atk WS 717 7% aspiration® A3 T E3)
Ao yHe F718 A2 5 S FHE B B
gk uf gie},

HZ ofg] AzsAelA BA7IARFE ]8T FAY
AXTER UA-HEkE ddo] AL o e
UA-gehr 334 3d-e 2aUAA 28F 4E 3]

2 =
37] 98] 289 4FEES v Yilan Ui e
8t crown-down = AME-ST} whaEbA o] A E
Z9] 28F &4 F 2L Fuizte 3AAEA P
2] 289 ABES 2/38 HIFy ¢ ¥ 28y 23
AP & ZHS gishes J2 AHE e s &
goiste] alolEAERS AFgdoz 23 Y
< Al 3, AR ERE v wHrietd 37} Fojd
HE 4ol A &staat ATE ARt

SR H o] Zraofoldt g2 A 2= 2T
HA R AAT + o, FFrAV} Y3 AR
AezA g §3 F dolok dtx, A2 2
§ol glojof g,

Dogan¥ Calt”7} A5 2Fobdd] gt zolg arhte
£9 chelating agents®] 45 QA7E A3 2HAHE
do ux|ue] T =02 AMEE RS X0l
et B E g3 S S/RIAETH T Basiich E
g, SHAH A FHo WE FFaFdo] FIHA
Jeansonne@} White”, Valera 5°, Siqueira 5%V &
Y Fxol AHAgle] AYHIFETE g AHdoR
AotAAAYEF o] dgotE AaAl7led AHFU
o FEHUE 2RI G0 F AFFE Ao 2H
W AldE A7) A eleka Eustgict. of 9
% Baumgartner®} Cuenin®, Kuruvilla®} Kamath®-&
CaAH Ao 2N Aot AU ERY AHRA] TR e
A EIE vjwd 43 525, 2.5, 1.0%9 = AF
ZALE AASHE EAF o ow 0.5% = AAL £5E
gt} st9om, Haikel 57 @A o] Tl is) g1}
£ vud A7 AAde] AR g o= 3%, 6% Aot
AAIEES AMEE 9N 7Y £t Eusls]
o meld 2 AYdXE o8 AHE Fxdle Ui
M) ARG BdaA 5% Al AMEES 28

[
oZ B mo mo B N o

q

1 Ak
Rk

- O

fo
¥ o
o
o

2

76

AFd oz AMLESIT

ol A A Abgte dREe ZREEAVL AD
o 23 Lol Ye Ao Wl wet s
F2 THASAZ AL Ao ARHNn SRAEA
2 AMEA] FHgolu Zaol] digh 2o A AEe] By
30T 2 A EA AR o 7R AEAY] &3
o #3 B APA FARAFS 2B AEA R AHE
& A5 u§- ZAFegleoy A2 WS 717l Aol
Ao 229 A frofl QoA HH AR FAksAdgel g9

Hlugt A3 SdFAde] AT falsldgo 2 165%
¢ AolA 2AgH oz AFEHT EA YE
%q_:]—l‘ El-‘o—}_ﬁ E}_IZ,M,IS‘”,ZS)’

aev At EE A7t AFEA] g Bkl 2
Buflo AZAR AHEE A$ 3, 8Y TolME A5FFHI}t
Edou 149 FollA e HgHHo|onm® 229 wtd
AP0} T/ FATEY. ek ohe} Azt 2
o] ZFEA] gaE o] HHEEold HAFER Qo AT F
AxA o] NS 4o F Ju FHFHA| Hol 2#
A& g st 4F oS AHEE A Sl AF
W Fojof drku Hustg oo 2184991 Vitapex
U Metapex®t 22 FAtg g AAe S3odM &3t
AA7L A HZole 58432 Metapastest 22 AA
7F ol AMEE 1 gl melA o] AFME HlwE AA
7} E9E 83 FOsEEE AAS G489 methylene
blueE Este YAFHAR AMgsta #HF ZHFHA
AAL B SHUANY AAZTRS GotE A} &3to
Z a¥o] Jleete® FFIHy FHd g nyL B
g AHEsI

SR Z)FEAH G ZRE v whE I3
Fel #F B A7V AlBEHATE Dalton 5, Evans
5%, Heard® Walton®, Hinrichs §*, ZL8]3 Peters
¢} Barbakow™-& 98] 71A] 7)F2Ag ol Bujv)
ZFo upel ZHAY o3 ATl AAZ L AL Al
ARTE v 2 v, 2T 7)oy R 3
ol E Aozt gty Budtdn, o] drdME 2
g 717 2 3ol et 23 S T A EHE v
WA} Z 2 o] g zhel 7} glo] vl vl o] Aol A
o} A& cHTable 2, Fig. 3, 4).

ZAA A needled] e 2 7o) ZT|AAA vlAE &L
ol Tl B2 A7} o] F0i7 v} Lambrianidis $*7}
Williams 572 2% WA SR1IF7F 293 ©e
29 AoldLAEF &9 2 2} §Eof viX e JIgE
H71g A3 293 39 P& constriction) -7t 2
USFE AT o R &5 e e Fo] gdthn
sto] 2#] NP FR19) HaeAE AFE vl o] AYo
NE Z3AF Ao wi=A] 10W K& sdz 239



Al

d2 GA8) FAom AHAY Fg HEIAFN7] Hal 4
#RAEZ et 5mlY AlHSAS FY3HA AT
%3 Bradford 5%, Brown 5, 2283l Kahn 52
THAHA oA 7R 37] 2 Jeje] A4 needles AHE-
sto] MY g3l A7 A3 ZFYE Zo] MF needled
AL AS Koo dAskE §EE A2dFo| 304
oo 27|12 S A2 needleo] WA bind-
ing® A4 84 Z <teo] RS needled] FE E 2
71 ¥ 93-S AR ettt Basigd. ofE R
glod o] Ao o] F &3 TTHAHA AlEete 25-
2 30-Al0|A & AF&a oH 23elM binding H&E 2
< A Y8 See 22 H 3% 6mm F9d V1EdE
I R "“ﬂ“ﬂ A8k 34 needle] AHEAl =

5 UAES AEg2AE A 49 F 2719 Al
4 needleZ |4 ‘5}04 Z&E A AHE3 T recapitula-
tion A, ¥ A EHE & 4] Bl m3H T

o] AgAzte] M= 25-9F 30-A°]x] 2] HFH needled]
A7l mE AAZTHE vwA 7|72 QE}VHL
o BAflel F2J3 Aol& B (Table 2, Fig. 3), &
ARAA 7Fsee 2R E ol 228 & e needleol
Fe)d Aoz AAEEHY, recapitulation A, 9] H|WA|
ZBAH 4 needled] 270 FAGI] Fg Aol & Ko
(Table 2, Fig. 4), <&l wf @A 779 271571
Atolatelol 2] MHETE £8F7] Yl HHEA] reca-
pitulatione] B 83jtia HztET)

o] 4% ZAFe RFE M HREFA A
Yoo ATHF HoT FEHe ol AEFY
ZAL e Ao 7RI e el sl v, AA 43

oA 437 HddiMe &5, AAG AR AErd
A3 Aot WS fE = e Al g 9+
7} &7 o] Folz|oF & Ao F AlR Y| & upo|t},

vz =
129 284 24 F 2B Sjge nUA W%
olg) 2de] AVRE 2/38 YAFn ¢ F 2BY 24
ARE ¥ 28E Gujshe oz 2B Sysld 2B
Yol £84 $4824E ANFAD T K 2o 2
RS needled o] §31] Aol 2HIES S A2 G

o TR A AYE T, Fiskdg AHEAES H|
wH7ret &7t Hojd W& el H8stnat ol A

TE Agsn. 3059 wa2He a9 E il F 100
Aol AARE S FA9R 20708 e vy v
coronal flaring® $1% =3 7] wz} 4714 A3
(GG, 08, GT, PTYo.&8 E#/3ln 7 Fof ug}l 235

Coronal flaring M, T2 ZHMEHZLY

g & FAsEEE dASAsA 74 e 10704 2
7] AR Fo 2 vrn T 7R 2719 2L Max-
i-probe(25 / 30 Gauge) needles ©]83t 5% ol

/\/\]. q.E 2 _Q_oﬂ oz :1_1,]._0. ,q];d 3 & v]-o]_ol‘— :._\,].LHQ]

Faksldge] de WA AR QA @R stell A Bl

37} sttt e recapitulation®] E#HE H71817] $al

#15 HUZ recapitulations A3k ¢ T FU3 A3

needle® AAH3}3 doldle °”\]iﬂzﬂa ] 2 #4815

o}, Z TollA Ml A needle®] 271 2 recapitulation 2%

o v E 93 paired t-testS, 2 £7te] HlmE 93iA

£ one-way ANOVAE ¢]&3f] BAAZ3N e T4

AL Turkey's testd o]} tt.

1. A3 needle] Z710] w2 zb 3] H]wA] 25- 9}
30-A1°1A] needle 54 recapitulation o &
dle 2TE T ZE T 3t T Apol7t §IA
=3

2. A& needled] Z71o 2F#glo] recapitulation W2 ¥
of MH&F = o3 Aol 7t URTHpPC0.05).

3. Recapitulation &, A4 needle®] Z71ol W& H]wA|
Wz T3 2E AdTdA 25-9 30-A0|A
needle 7kl f-2] g o] & BHTHp(0.05).

4. Recapitulation ¥, M& needle®| Z7]o| W& B]wA|
gzl A 25-9 30-AlolA] hell 728 2ol 7t 9
Aok (p(0.05), HET EFAME o3t Aol 7} glod
=3
o] o] AnE H|FolE uf ZFAHA AHEI= AF

needleo| THUZ AUHE Zold wet 24=HE

coronal flaring= Al&sle] 2220l TB/YFS 2/35

o2} gdjste 3ol fed Aoz AZEM, recapitula-

tione Al A AlA needled] A7l d&glo]l AHE

b S8t A e 232 Fdiske 5 71 9AE

Z7HNZ o AfolAtelel recapitulations 3T Rel &

A9 a3HE S 71E0 BFA el AlgHT

ti=el

ikl

1. Cohen S and Burns R | Pathways of the pulp, 6th ed.
St. Louis:CV Mosby, 179-218, 1994,

2. Gambarini G : Shaping and cleaning the root canal
system: A scanning electron microscopic evaluation of
a new instrumentation and irrigation technique, J.
Endod., 25(12):800-803, 1999.

3. 8iqueira JF, Rocas IN, Snatos SR, Lima KC,
Magalhaes FA and Uzeda M : Efficacy of instrumenta-
tion techniques and irrigation regimens in reducing the
bacterial population within root canals, J. Endod.,
28(3):181-184, 2002.

4. Hoen MM, LaBounty GL and Struttmatter EJ :
Conservative treatment of persistent periradicular

77



LHSHIA| B ZSIS(X] Vol 28, No. 1, 2003

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

78

. Valera MC, Rego JM and Jorge AOC :

lesions using aspiration and irrigation, J. Endod.,
16(4):182-186. 1990.

. Jeansonne MJ and White RR : A comparison of 2.0%

chlorhexidine gluconate and 5.25% sodium hypochlo-
rite as antimicrobial endodontic irrigants, J. Endod.,
20(6):276-278, 1994.

Effect of sodi-
um hypochlorite and five intracanal medicants on can-
dida albicans in root canals, J. Endod., 27(6): 401-
403, 2001.

. Dogan H and Calt S : Effects of chelating agents and

sodium hypochlorite on mineral content of root dentin,
J. Endod., 27(9):578-580, 2001.

. Kuruvilla JR and Kamath MP @ Antimicrobial activity

of 2.5% sodium hypochlorite and 0.2% chlorhexidine
gluconate separately and combined, as endodontic
irrignats, J. Endod., 24(7):472-476, 1998.

. Zaccaro Scelza MF, Antoniazzi JH and Scelza P :

Efficacy of final irrigation-a scanning electron micro-
scopic evaluation, J. Endod., 26(6):355-358, 2000.
Siqueira JF, Machado AG, Silveira RM, Lopes HP and
Uzeda MD : Evaluation of the effectiveness of sodium
hypochlorite used with three irrigation methods in the
elimination of enterococcus faecalis from the root canal,
in vitro, Int. Endod. J., 30:279-282, 1997.

Siqueira JF, Rocas IN, Favieri A and Lima KC :
Chemomechanical reduction of the bacterial population
in the root canal after instrumentation and irrigation
with 1%, 2.5%. and 5.25% sodium hypochlorite, J.
Endod.. 26(6)331-334, 2000.

Filho MT, Leonardo MR and Silva LAB : Effect of irri-
gating solution and calcium hydroxide root canal dress-
ing on the repair of apical and periapical tissues of
teeth with periapical lesion, J. Endod., 28(4):295-299,
2002,

Hulsmann M and Hahn W : Complications during root
canal irrigation-literature review and case reports, Int.
Endod. J., 33:186-193, 2000.

Sukawat C and Srisuwan T : A comparison of the
antimicrobial efficacy of three calcium hydroxide for-
mulations on human dentin infected with Enterococcus
faecalis, J. Endod., 28(2):102-104, 2002.

Siqueira Junior JF, Rocas IN, Magalhaes FA and de
Uzeda M : Antifungal effects of endodontic medica-
ments, Aust. Endod. J., 27(3):112-114, 2001.

Peters LB, Winkelhoff AJ, Buijs JF and Wesselink PR
: Effects of instrumentation, irrigation and dressing
with calcium hydroxide on infection in pulpless teeth
with periapical bone lesions, Int. Endod. J., 35:13-21,
2002.

Ferguson JW, Hatton JF and Gillespie MJ :
Effectiveness of intracanal irrigants and medications
against the yeast Candida albicans, J. Endod.,
28(2):68-71, 2002.

Goldberg F, Artaza LP and De S : Influence of calcium
hydroxide dressing on the obturation of simulated lat-
eral canals, J. Endod., 28(2):99-101, 2002.

Miletic [, Ribaric SP, Karlovic Z, Jukic S, Bosnjak A
and Anic [ @ Apical leakage of five root canal sealers
after one year of storage, J. Endod., 28(6): 431-432,
2002.

Murray PE. Hafez AA, Smith AJ and Cox CF :
Bacterial microleakage and pulp inflammation associ-

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

ated with various restorative materials, Dent. Mater.,
18(6):470-478, 2002.

Lee KW, Willams MC, Camps JJ and Pashley DH :
Adhesion of endodontic sealers to dentin and gutta-
percha, J. Endod., 28(10):684-688, 2002.

Siqueira JF, Lima KC, Magalhaes FA, Lopes HP and
Uzeda M : Mechanical reduction of the bacterial popu-
lation in the root canal by three instrumentation tech-
niques, J. Endod., 25(5):332-335, 1999.

Pataky L, Ivanyi I, Grigar A and Fazekas A : antimi-
crobial efficacy of various root canal preparation tech-
niques: an in vitro comparative study, J. Endod.,
28(8): 603-605, 2002.

Coldero LG, McHugh S, MacKenzie D and Saunders
WP : Peduction in intracanal bacteria during root
canal preparation with and without apical enlarge-
ment, Int. Endod. J., 35:437-446, 2002.

A - (AL BARE), 2%, A& oA FAL, pp.137-
141, 1999.

Baumgartner JC and Cuenin PR @ Efficacy of several
concentrations of sodium hypochlorite for root canal
irrigation, J. Endod., 18(12):605-612, 1992.

Haikel Y, Gorce F, Allemann C and Voegel JC : In vit-
ro efficiency of endo- dontic irrigation solutions on pro-
tein desorption, Int. Endod. J., 27:16-20, 1994.
Shuping GB, Orstavik MD, Sigurdsson A and Trope M
: Reduction of intracanal bacteria using nickel titani-
um rotary instrumentation and various medications, J.
Endod., 26(12):751-755, 2000.

Almyroudi A, Mackenzie D, McHugh 8§ and Saunders
WP © The effectiveness of various disinfectants used as
endodontic intracanal medications: an in vitro study,
J. Endod., 28(3):163-167, 2002.

Andreasen JO, Farik B and Munksgaard, EC @ Long-
term calcium hydroxide as a root canal dressing may
increase risk of root fracture, Dent. Traumatol., 18(3):
134-137, 2002.

Dalton AC, Phillips C, Pettiette M and Trope M :
Bacterial reduction with nickel -titanium rotary instru-
mentation, J. Endod., 24(11):763-767, 1998.

Evans GE, Speight PM and Gulabivala K : The influ-
ence of preparation technique and sodium hypochlorite
on removal of pulp and predentine from root canals of
posterior teeth, Int. Endod. J., 34:322-330, 2001.
Heard F and Walton RE @ Scanning electron micro-
scope study comparing four root canal preparation
techniques in small curved canals, Int. Endod. J.,
30:323-331, 1997.

Hinrichs RE, Walker WA and Schindler WG : A com~
parison of amounts of extruded debris using handpiece-
driven nickel-titanium instrument systems, J. Endod.,
24:102-106, 1998.

Peters OA and Barbakow F : Effects of irrigation on
debris and smear layer on canal walls prepared by two
rotary techniques: a scanning electron microscopic
study, J. Endod., 26(1):6-10, 2000.

Lambrianidis T, Tosounidou DE and Tzoanopoulou M :
The effect of maintaining apical patency on periapical
extrusion, J. Endod., 27:696-698, 2001.

Williams CECS, Reid JS, Sharkey SW and Saunders
WP  In-vitro measurement of apically extruded irrig-
ant in primary molars, Int. Endod. J., 28:221-225,
1995.



Coronal flaring &, &9 Z2&AME &}

38. Bradford CE, Eleazer PD, Downs K.E. and Scheetz JP 40. Kahn FH, Rosenberg PA and Gliksberg J © An in vitro
: Apical pressures developed by needles for canal irri- evaluation of the irrigating characteristics of ultrasonic
gation, J. Endod., 28:333-335, 2002. and subsonic handpieces and irrigating needles and

39. Brown DC, Moore BK, Brown CE and Newton CW : An probes, J. Endod., 21(5):277-280, 1995.

in vitro study of apical extrusion of sodium hypochlo-
rite during endodontic canal preparation, J. Endod.,
21(12):587-591, 1995.

2
=

ol
tol

Muistm A2ichs B Estma
FYAN ST MMS 421 ZHCNT X Tt E
Tel : 062-220-3840

E-mail : rootcanal@hanmail.net

0

79



