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Fig. 1 EndoVac system (A) The macrocannula attached goh#ndle. (B) The
microcannula attached to its handle. (C) The delfexacuation tip attached to a

syringe.

EndoVac system®(Discus Dental, Culver City, USA)(Fig. )& Aj|&2& &
& MZ WHOZ macro-cannula®} micro-cannulas <@ Uel] AYsta
=4S 7Hl AU TR FEEe 23 AFAE ASHREE Wol

_3_



Soln 2@ AV ATHEe B4 $2HE AL BAdh weA A

[e:

S micro-cannula7} FHd Zo] = EE 3 el A AAFHA
o3 AHE AlgE A

ol Ago] EAHE& EndoVac system¥} 7]E9 needles o] &3] =
A& Algsisle W Xod F99 &3 Ay a3 vlusta Ao A

o A7)0 w2 2 M aiE golEe= Aot}



0. 439 As 2 T4

fr

1. 2439 A=

‘]:L_Q_
=

of AN (A, 127 694E tho
AARAHEFI 14
SR
71 mE 2
77

hand scaler& AF&ste] o} 9|He| debridementE A|&3}al

el g se] e oleh
2g
4ee

[e)
pE
2

o= 349 Ao}
3
A obE
diamond discZ Fdg Aol(17mm)E FA A AFE AAT F

FAYE Auste] T AF el e 21704 3FoR e
71—Q

67/Me A2e YxEToz ARSI BlHoz
12 giz2e 2708 3719 FYFor B3

HH E3E dolur] 8 Aow a7)d w7

el solEozs 2R

2. 49 Uy

2.1 28 4Y 2 A



BE 28 Y75 Gate-Glidden(GGQ)drill(Mani Inc., Tochigi, Japan) #2,
#3, #45 o]&3te] &gttt GG drill #22 BN dmm7bA &3
T, GG drill #3& AFg3te] dedelA 3mm7HA, GG drill #4E AH&-3te] 2
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Fig.2 The teeth placed in a paper cup filled with impies material
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A2 Al33F ol A =(24,30-gauge needle) needle©] X
o FEHolA & 7= =Ao] =& HolEtt 2mmAE © #A needlex
AAAA up and down motionC.E ZH A AL A3 1 EndoVac

systeme AF&3le] 23 AFHE Al3S Fol A= needle(macro—cannula

= micro—cannula)o] X% "o g AQlx= Zo] m: ZHA7}FA]
needle2 YAAA = AHL AP35
AT
AsFo] BRE= Table 13 2t}
Tablel Experimental groups.
Group 1 Group 2 Group3
{24G needle) (30G needle) {EadoVac)

172 &% A 24-gauge needle= AFE3Fo] & AlZ 191, 272
30-gauge needle, 372 EndoVac system& AFE3}o] &3 A 4313t

Zyzto]l BTl Al ame  Profile® .06 taper (Dentsply Maillefer,



Ballaigues, Switzerland)E AF&3te] MAF #2574 22w At b
Profile® .06 taperE A}23to] MAF #407+A 229 Ad, & Profile
® 06 taperE AFg3dle]l #4071x] H2H AHI Z LightSpeed®
(LightSpeed Technology Inc., San Antonio, USA)E A}&-3}o] #607F4] A

2w 432 st
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ET

o
12

S ZET ¢ #25,#40,#607H2] 2 AFE AlgEdlor 23 Al

B3 ekre.
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T nRetL 23 (TR BA-FETYH B3I JA)S ARREt] 15
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A7F &3 4171 & microtome blade® EAIHE Z9FolA 1.5mm, 3.5mm
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1. 23 W 3INF 53

Gz 28 Wl 9o IAE S48 A Fig. D.

Fig.3 Remaining root canal debris of positive contral &imm(a), 3.5mm(b) from the

apical foramen with 100X magnification. (left-MAR%, middle-MAF #40, right-MAF

#60)

Zt #9321 70 Aot o IAES BES Ay Table 2] A3
o},

ZA oA Imm, 3mm 9 EFol4 EndoVac system=S AFg3te] 234
A Agst 3T Hag W IAREFol s HQlal, 24-gauge
needles AFE3StY] & AlE S A3 1ToA He 3y Aol 7}

& BoktH(Fig. 4).

_10_



Table2 Minimum, maximum, mean and SD value of root camddrib ratio.

Minimum Maximum Mean(%) SD

#25-15mm)  17.53 20.32 1893 1.97
(#25-3.5mm)  15.20 18.29 17.25 218

Control " (440-1 5mm)  25.12 40.54 32.83  10.90
oy (#40-3.5mm)  13.25 16.45 1485  2.26
#60-1.5mm)  19.77 99.37 21.07  1.84
(#60-3.5mm)  14.52 16.27 1540  1.24
#25-15mm)  2.27 5.45 £.06 1.78
(#25-3.5mm)  1.74 3.81 2.70 0.66

Group 1 (440-15mm)  2.01 3.84 2.75 0.60
(24-gauge) (#40-3.5mm)  1.66 2.63 1.91 0.43
(#60-1.5mm)  1.34 3.98 2.57 0.78
(#60-3.5mm)  0.88 1.94 1.54 0.42
#25-15mm) _ 2.09 3.92 2.90 0.59
#25-3.5mm) 115 2.00 1.47 0.30

Group 2 (440-1.5mm)  1.96 2.96 2.30 0.33
(30-gauge)  (#40-3.5mm)  0.62 1.64 1.14 0.40
#60-1.5mm)  1.00 2.95 1.59 0.42
(#60-3.5mm) 055 1.43 0.97 0.32
#25-15mm)  1.33 2.38 1.88 0.32
#25-3.5mm)  0.70 1.20 0.93 0.20

Group 3 (440-1.5mm)  0.72 1.20 1.02 0.15
(EndoVac)  (#40-3.5mm)  0.36 0.96 0.74 0.23
#60-1.5mm)  0.46 0.87 0.70 0.17
(#60-3.5mm)  0.30 0.55 0.40 0.12
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BrEVE 9

BreUR 3

GRE BRI

Fig.4 Pictures of representative slides at 1.5mm(amif) from the apical foramen

with 100 X magnification. (Left: MAF-#25, middle: M~-#40, right: MAF-#60)

<% AH e wE 23 AH azte #BAE 4] AT
One-way ANOVA testelAl <3 A& o] mE Z# A& gl 79
gk 2pol7b 1ol (p<0.05) Tukey's methodZ A AAS Aldsiolor 1
A7 ZEFolA 1.5mm, 3.5mm H¢ EFoA 24-gauge®}t 30-gauge,

24-gauge®t EndoVac, 30-gauge®t EndoVacolA 93 zfo]E ®HoH

AApolld o B2 23w A B2 A H(Fig. 5, Fig. 6).
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24-gauge 30-gauge EndoVac

Fig.5 Theamount of root canal debris ratio(%) at 1.5mm fithm apical foramen.

*Significance at the level of p<0.05

U'loa
k

24-gauge 30-gauge EndoVac

Fig.6 Theamount of root canal debris ratio(%) at 3.5mm fitben apical foramen.

*Significance at the level of p<0.05
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A2 274 e 2@ AF a1ke] BAE E487] % One-way
ANOVA testoll A Ae Z7]o] & &3 Mz @] fod ato)rt 9l
©](p<0.05) Tukey's method® AFS HAE Aldatolom 2 A3 23
Al 1.omm F-Hol A= 24-gauge needles AFE3lo] &3 A 2ES Algsh 1
TAAE AT A7l wWE fFojg Aolg HolA F%i(Fig. 7),
30-gauge needles A3t 2@ AHS AP 2T A= #2594 #60,
#4037} #6004 F2l3k AFo]E Holal #259 #40°1ME F23 AolE B

o12] ¢oktH(Fig. 8). T3 EndoVacs AM&3le o AlH& Ads 379
M #259F #40, #259F #60, #4037} #6004 F2lgk 2ol & K. tHFig. 9).
2aFA 3.5mm FHYNHE 24-gauge needled AMg3le] 23 A HES
Algget 1ol Al #259 #40, #259F #6001+ 23k ZFolE Hola #4037}
#6000 - = frelgh zfolE Holx| FUrh(Fig. 10). 30-gauge needles AF&-
3k 2ol A= #259F #6004 23k ZFolE HGOow #259F #40, #4003}
#6001 4= o8k 2ol E HolA] @Sril(Fig. 11) EndoVacs AFE3 379
M= #2659 #60, #4037 #6014 I3 xolE Holm #259F #4004 +=
o3t Aol HolA ¢ttHFig. 12). F23 2Ho]Z Bl A% AR oA

H B @At BEEh
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NowoR 0 NIR
—

Fig. 7 Remaining debris ratio(%) after root canal irrigatusing 24-gauge needle at

1.5mm from the apical foramen.

#25 #40 #60

Fig. 8 Remaining debris ratio(%) after root canal irrigatiusing 30-gauge needle at

1.5mm from the apical foramen. *Significance at el of p<0.05
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#25 #40 #60

Fig. 9 Remaining debris ratio(%) after root canal irrigatiusing EndoVac at 1.5mm

from the apical foramen. *Significance at the lesep<0.05

¢
S

N

#25 #40 #60

Fig. 10 Remaining debris ratio(%) after root canal irrigatusing 24-gauge needle at

3.5mm from the apical foramen. *Significance atldweel of p<0.05
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#25 #40 #60

Fig. 11 Remaining debris ratio(%) after root canal irrigatiusing 30-gauge needle at

3.5mm from the apical foramen. *Significance atldweel of p<0.05

OF.
70

1.2

0.8

0.6

04

0.2

#25 #40 #60

Fig. 12 Remaining debris ratio(%) after root canal irrigatiusing EndoVac at 3.5mm

from the apical foramen. *Significance at the lesep<0.05
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2. %otd 29 2 9 A #F

=
=

A3} 24-gauge

Srjste] BaH

tel 28 Al

S

g

Ko
=

ol &9 = 7} Ao EndoVac system

}6]'

d

RES

Fol oH(Fig. 13).

S

A gotAmel 57 37
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Group 3
Fig.13 Scanning electron microscopy images of dentin sarfgith 1500 X magnification.

(left: MAF-#25, middle: MAF-#40, right: MAF-#60)
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A AS A2G Fo AHA FFo] AFF-R} a3 e|x] Eairia
44 2 thHBaumgartner 5, 1987; Albrecht 5, 2004). 23 A|Ho] o] F
A= Zot Ao Foo FAE aHHoR AASY] Y3 needleS X
o Boo st pgA YAA7E Aol FL3HARHAbou-Rass %,

1982) Y¥td o g AEEH= needlex ©l&ste] 2@ AlHES AlPT F5

oy
o
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rlr
N
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S
2
2
iR
ofr
o
i
rd
s
X,
b

[o
>
o
ol
ol
N
=
Sl
r
r o
o3
_\‘\I_,
2

[

# AHE Agste AL oHoh dE £°] 30-gauge needle®] HAE
ISO size 30°] 22 (Boutsioukis &, 2007) MAF #30 o] o2 e 3o
Al ol2AH o 2= ZBATA needle tipe] E2E F AT AA 2T A FH

Al = S & 7= =4o] == dolHt A needles HAAAH &

s
>,
i

= A&3sL7] WZol needle tipe] Z#FET Aol HAFE e
A 2@ AlFo] o] FolAA "ot & HFIAME MAF size #40 o]3o =z

g AdoA] 30-gauge needle tipo] Z#HF HFEH(ZFF)A0.5mm
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HY olup7kAl = 7hs SAITE 23l 2mm #H-2 Zol7kA|wh
needles 43 ¥ up and down motion&.Z <& A& Al PsF3iTh,
EndoVac system< <3 A& Al AME-5 & micro-cannulaZ} ISO size
329 sFstE A7IE MAF size #3501 o2 sgjd M= 37
A tipe] &9 7hsstal AT FHoA 23 AHAE FFshE FA19
macro-cannula 5 micro—cannula® &3l &%ol 7l =& A H AT

A

],

o
ol

WA AASTZ] wZol 28 AH Al AHATE FE=H

rr

LA

of #3501 Srjd ZHME ZHA7A M 28 AHAE T

ol A3 A#E F3 EndoVac systems AFE3ste] &3 HHdS T 74

EndoVac system¥} #30 gauge needles o] &3 <& Az a3E Hlu
gk o] He] AFAE EndoVac systeme ©|&gt A A2 9o <4

Ad 237 o 4L B 139 2 UdNielsens, 2007) EndoVac system
S o] &3t AP TAAM ZH MFH Al H B2 GO AHAT AFEEHAT] W
93] 2 AlF Rl wE Zolgta AwElr] oy ol AATh

boi7]

ol
i

a8y 2 Ao e ddTolN Al de FLsA 7
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A2 Foje] FZo thalA Grossman & AA TEF FA7|HTE 27
Hoh Ha A @A A SE FEsE L, oo AdE ¥ Weine & A
ol 7ol 7] e AVIEY A @A A= A et AEs F
At YA 7|77 AAHoRE 2HFHET o A@JFAA 7]ols Ao
7] wjZel A2l 7ole x7] 4] AVI7F AAl S Av|gta &2
g 4 gltH(Contreras &, 2001; Tan&Messer, 2002). Wu(2002)2] 7]

A% dagel Su 27 %Y FY A 5% ATT 2w FEA

=

g spdo] WZ:aha UEA 25%E Tdo] ZuRHdE 1Es

X,

N
ol
N,
&2
oo
filo

BEEglaL, 2] 90%A =7 Hde] A7|7F AA 2] Ha

>
oM,
f

oo A7E gdets A2 AAE HotolA Ald R ] Al
AAdsE A & FHEE AJH(Wu, 1995; Siqueira, 1997; Card, 2002).
Usman (2004 W) YZ-glolelg(NiT) A& LS A&t AZdF
E #20 27|19} #40 712 Fdlstal 27gauge needle & AFE3te] 23 A

=]
2

o

Algst & ZakRo] de debris & ZFsH oz #AZE =, A

SRE #4074 i Aole] Hls) AZERE #20 744 s Aotol A

oA A Boh B2 FAE 2 S Bkt Albrecht 5(2004)9]
ATFNMNE 28 71272 2Esle] #20 =79 #40 AR FoiEta

28-gauge needle & A3l @ M HS A PSP S W X Imm F

Aol A #40 742 gt ool vl&)] #20 74A]

At

ek Aotell A o4 A
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Buchanan(1996,1998)<2 apical zip ¢ &A 7}

Hol| we} AEo zpolx dA|HF o]

7}skal

=
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5740l
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WA 2
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|29 9
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AT A7 9)o](Yared&Bou Dagher, 1994)
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-
L
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Abstract

The cleaning efficacy of EndoVac system and
evaluation of the influence of apical sizes

on the root canal debridement

Hee-kyoung Kim, DDS

Department of Dentistry,
The Graduate School, Yonsei University

(Directed by Professor EuiSeong Kim, D.D.S, M.S.D, Ph.D)

[. Introduction

Mechanical instrumentation and root canal irrigatere essential for the success of
endodontic treatment. Unfortunately, previous sisdieported that the current irrigation
methods are effective in cleaning root canals aaipiut less so apically.

The purpose of this study was to compare the efficd the EndoVac system and needle
irrigation to debride the root canals and to exantime influence of the apical sizes on

root canal debridement.

_30_



II. Materials& Methods

Sixty-nine single rooted teeth with a single camafe divided into a control group and
three experimental groups according to the rooalcargation systems. Each group was
divided into three groups according to the masfacah sizes. All teeth were enlarged

using Profil&® and LightSpeedl and irrigated with 6% sodium hypochlorite(NaOGipa

EDTA. After instrumentation and irrigation, the teewere fixed, decalcified and
sectioned at 1.5mm and 3.5mm from the apical forant@®ur-micron thick, serial
sections were made and photographed. The remataingl space was analyzed using a
Scion image software program. The influence ofittigation systems and apical sizes on
root canal debridement was examined by a one-wa@¥test and a Tukey’s test. In
addition, two teeth from each group were sectiorextically to observe the debris in root

canals by scanning electron microscopy.

I11. Results

The amount of debris remaining in all groups waslhaed using a one-way ANOVA
test. It was found that the root canal systems apital sizes affect root canal
debridement. In the Tukey’s test, a 24-gauge neadit 30-gauge needle, 30-gauge
needle and EndoVac, 24-gauge needle and EndoVagedha statistically significant
difference at 1.5mm and 3.5mm from the apical f@anThe remaining debris decreased
with increasing master apical size. At the 1.5mwellethere was no significant difference
between the apical sizes in group 1. In group 2A\#zes of #25 and #60, #40 and #60

showed a significant difference. In group 3, MAEes of #25 and #40, #25 and #60, #40
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and #60 showed a significant difference. At thenBrblevel, MAF sizes of #25 and #40,
#25 and #60 showed a significant difference in grbuln group 2, MAF sizes of #25 and
#60 showed a significant difference. In group 3, Mgizes of #25 and #60, #40 and #60

showed a significant difference.

I'V. Conclusion
This study showed significantly better debridensrnt.5mm and 3.5mm from the apical
foramen using the EndoVac compared to needle ftimigaln addition, larger apical

instrumentation would improve apical root canalriigment.

Keywords : root canal irrigation system, apical size, root canal debris,

EndoVac
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