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ABSTRACT
A COMPARISON OF THE IRRIGATION SYSTEMS IN CALCIUM HYDROXIDE REMOVAL

Jae-Seung Eun, Se-Hee Park, Kyung-Mo Cho, Jin-Woo Kim*
Department of Conservative Dentistry, Collage of Dentistry, Gangneung-Wonju National University

The purposes of this study were to compare the efficacy of irrigation systems by removing a calcium
hydroxide (Ca(OH)2) paste from the apical third of the root canal and the effect of the patency file. Sixty
single rooted human teeth were used in this study. The canals were instrumented by a crown-down man-
ner with .04 taper ProFile to ISO #35. Ca(OH): and distilled water were mixed and placed inside the root
canals. The teeth were divided into 6 groups according to the root canal irrigation system and the use of
patency file as follows: group 1 - conventional method: group 2 - EndoActivator®; group 3 - EndoVac®;
group 4 - conventional method, patency: group 4 - EndoActivator®, patency: group 6 — EndoVac®, patency.
All teeth were irrigated with sodium hypochlorite. After the root canal irrigation, the teeth were split in
bucco-lingual aspect. Percentage of the root canal surface coverage with residual Ca(OH): until 3 mm from
working length was analyzed using Image Pro Plus ver. 4.0. Statistical analysis was performed using the
One-way ANOVA, t-test and Scheffe’s post-hoc test. Conventional groups had significantly more Ca(OH):
debris than EndoActivator®, EndoVac® groups. There was no significant difference between EndoActivator®
and EndoVac® groups. Groups with patency file showed more effective in removing Ca(OH): paste than no
patency groups, but, it was no significant difference. This study showed that EndoActivator” and EndoVac®
systems were more effective in removing Ca(OH): paste from the apical third of the root canal than con-
ventional method. (J Kor Acad Cons Dent 34(5):508-514, 2009)
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AR 23 A o] ARE T 22y Lambrianidis
o oatd 9] WhHo R Zd | FAsdE AA Al 2F
ol Hu 45% 7] 2HE eaksbdgo] SAs™ Y 7|2
2z} wgste] 2 A Al patency files AH8-sto] X2
S NS ERlske Ao] A2 1/3 oA Fatslds Al
A AA &as B & AT g AA= T
AT, ol 2H ] 71 PRE, £ 2R AFTeR
A 23 S s A gl] WEos AN
AT, 53], 23 ff oMl #Z crevices, fin, ramifica-
tion & TFe irregularity] EAl= 7172402 A AT
T Qe P AEES BET, ol AA= 2H A
ol oJEalof . A ZH AL 3 AlF o]
AA 23 ol dreht 2d it e . st
21k #27 gauge needleZ monoject syringeE ©]-8-3+ 7]
Z9 ZH AFHoE 2o A2 1/3 F919 A4
Aol Erbsdithe B Bl Qa2 od 29 &
el 2 AR Aold MM EFRT 23 W] 7149
Hhgof oa) LAE gtRuole} o] ikslekad] B3 Tham
ZAJH apical vapor lock™ <] o= 23 AlHdo] 2
A 2 AA =2str] v ofHoh, whebA 2o} ok
ol EEAQ 23 Aol tigk 8771 oA 1 Qith

AEE 23 AFH 5 el EndoActivator®
(Advanced Endodontics, Santa Barbara, CA, USA)&
sonic vibration (10,000 cycle/min)< ©]-&3 hydrody-
namic irrigation® ¢ FFHZ 79 A= 29 3742 2
719 2l Hog PET. 23 S vzl Fof 23
ol 3 AHdE A e ARsH, 23 Ul A]
polymer tip® ZFdl o A A FA2 A
(Hydrodynamic) &4o] WA= 1 B} §pAQ1 23 Ul
Aol 7hssttta g,

EndoVac® (Discus Dental, culver city, CA, USA)<
<8 U F9le B3l A2 %= 34 (apical nega-
tive pressure) ato] 2 AF g TRt A 2Ty Ho
2 2 ARG &S Hadbete NS o] &3 Al
28 2% Aot EndoVac®™e YA & tubeol deliv-
ery/evacuation tipe] @% irrigation syringe®} &U&
A% macro- %<, micro-cannulaZ}t 2=, YA} &
tube® Mgz 1 F217]9} AAHET}, 53] micro-
cannulai ISO #32 #7<] tipel 1270<] offset holes
7B 9lo] ISO #35 oo & Bhjgh 23olA] agl2at
A2 AHEE 4 9tk ©]F cannula® < WolA &%
= st 2GR FYH e 2R AFdE A2
T2 Fsta 14 FU7E Ball 28 HOo2 v Estd]
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ojo] £ Ao AE T el FAE FAtskdEe] AlA
Al A2t 1/3 oAl 719 232} EndoActivator”,
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EndoVac® system® A% &&< vlwsta, 23 AF &+
patency file®] A& Al &l WA= Qoo dial 3
7Vl iz} ket

F 2o DAE Ak Ao} FollA A2 Wer) A1 st
o] 2#E 7AW FAFSE IAF (Initional Apical File) S
7= Ao} 6071 E AHESIITE 5.25% Aold 2LV ES
o 24A17F Fot Bt & A wweo] A Fz37 2Akel XA
S 259 scaling? A2EEER AAS L, Ad AR
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2) &I A=
2)o}ke] 2= diamond burg AHESH] A AGaL, &
#AAL Gates Glidden drills (MANI, Inc., Tochigi,

Japan), #10 K-file (MANI, Inc., Tochigi, Japan)2}
.04 taper ProFile (Dentsply Maillefer, Ballalgues,
Switzerland) & A+8-5H%1

3) s T4 As

FrastAge FAS A 2 (Shinyo Pure
Chemicals, CO. LTD., Osaka, Japan)Z 23} S/5E
FaH|E 1:1.5 H]&E 4olA paste FHHE FH|SII L,
Lentulo Paste Carrier (MANI, Inc., Tochigi, Japan)
9} root canal plugger (Hu-Friedy, Chicago, IL, USA)
& AHEate] TS pasteE TSI

4) ZHAH A5

THAAHN L 5.25% AtEAEES o] &%,
A& #27 gauge needle?} Luer lock syringe,
EndoActivator® (Advanced Endodontics, Santa
Barbara, CA, USA) ¥ EndoVac® (Discus Dental,
Culver City, CA, USA)S A3},
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3, 2] S gRlstgith. YAAn A (S5 Carl
Zeiss Surgical, Inc., Jena, Germany)< ©]&3t #15
SS K-file tipe] A2@EE BalA §<tog SR1E = file
ZoloA 1 mm &< AAE AgIHFoz A
o] 274 1/3 9+ Gate Glidden drill& AH-31]
gratd e, crown-down WHOZ 04 taper ProFile
< o]83to ISO #3574 Sfstsict. 2834 dAnt
#10 K-filex o&3to] 293 MA¥S Flatda,
5.25% AFotA LA EFS o] &alo] ZHA A A3
o Z#HEAge] 89 T 17% EDTA (SmearClear:
SybronEndo, Orange, USA) 5 mlE 1 &7t 483191
5 mle] SRTE HF 2T E APt

2) FedE F4

Paper pointE AM&sted 2@ W& AxAIZ & #30
Lentulo Paste Carrier$} root canal pluggers A-&-3ho]
ATHTE B3l FES Fo FAtsdE pastert WAV
< W7 2A A S-S, 2RE2 cotton pel-
let?} Caviton (GC, CO., Tokyo, Japan) -2 YA 7+
at3lem, 37C 100% HiiFEdA 7 47t Baatict.

3) A8 Aole] EF9} ZHAH

607H¢] Aote % 10704 67} To2 ERaHoH,
THAY Aol A2 WA S 9Jele] Sekry B Fr15
gty Az]E A4A (EXAMIXFINE; GC, CO., Tokyo,
Japan)& o]g3te] AZA 10 mm7HA 9] A& E
et SRAH YL 5.25% AoldAMIEFS o] &
sttt 678 o <8 A patency file AHE ol

uhet ok o] Al skt

(1) 1 & - Conventional method

#27 gauge needle?} Luer lock syringeE AH&-3ho],
needled tipe] ZATHFHT 2 mm &S $ANA 4
mm #-< A AtolE FZ oA 287 A HH 02 AH

kit

(2) 2 & - EndoActivator®

1 3 2& e 3027 Al3 % EndoActivator®
£ AHESt] size 309 activator tipe YT HFHET} 2
mm A2 A7 183 A8, oA 1 o3 22 Wy
o= 3027 A5 Y.

(3) 3 - EndoVac®

EndoVac®®] macrocannulag AHEslo] o] 45
1/3744 183+ 412 & microcannula® AH&ato] 2
BAA7HA 183 A5

570

(4) 4 T - Conventional method + #10 K-file

127 2o 3027 A1 £ #10 K-fileZ A
afo] X2 NS GletHA g2 RgA b3 A
v ottt 1§ 1 v 2L o 18R 3021t

EEEE]

(5) 5 T - EndoActivator® + #10 K-file

127 2o 3027 A1 £ #10 K-files AH-
afo] X2 NS GletHA A9 RAA b3 A
3} +%5< 3t EndoActivator®E AFHE-EFA size 30 2
activator tip= ZHLAAET 2 mm S A7 1 &
FALsa, O 1 3 2e o R 3027 AlF 6

o,

(6) 6 7 - EndoVac® + #10 K-file

EndoVac®®] macrocannulag AREste] 3] £
1/3704) 30 23 A2 3 #10 KAfiles ARkl 22w
M dlstis AdHA7A 53] 33t &5 o
t}. ©Al macrocannula® Ab&3ske] 303 AlF
microcannula® AHE-st] AYZHA7RA] 127 A A 8t

i

38 o 38 ofy

(Gebr.Brasseler, Lemgo, Germerny) & ©]-&3}o] #]o}<]
g, AZd A Ao} FFd HYsA &5 4T tha
chiesel & o] &3t ket Al Ao S SZHI0
gA&dr)d (OLYMPUS, Tokyo, Japan)= AR&3le] 10
vl gdiste] el Image-Pro Plus ver. 4.0
(MediaCybenetics, Bethesda, USA) Z213E 0] 43
o X2 3 mm7HAe] 23 WA g ke FAksidg
WA WSS AT o AHSIA

3. 84 24

SPSS™ Ver 10.0 (SPSS INC., Chicago, IL, USA)<=
AHEs] 23 Ao e A AlA 82 Hln
a17] YalA 95% frelgollA One way ANOVA testZ
B89 o1 Scheffe test2 AFFZ 393l patency
filed] AHE fr7ol W APEES vlwaty] ste t-
testE Al at3iTt.
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Table 1. Mean percentage of residual Ca(OH): of each

group.

Group N Mean(%) Std. Deviation
1 10 60.77* 10.94

2 10 27.04¢ 15.35

3 10 24.07 9.44

4 10 44 .99 17.2

5 10 13.17 8.85

6 10 11.02° 6.88

Mean values followed by the same superscript letter
were not significantly different (p»>0.05) according to
Scheffe post hoc multiple comparisons.

Table 2. Statistical significance between no patency
group and patency group

No patency / Patency

Group 1/ Group 4 0.219
Group 2 / Group 5 0.087
Group 3 / Group 6 0.329

2F, BAEN 23E BoFt Figure 12 7 A8 4
Al AR BolEh BE A oA S FAsEE
o AA= Brbeetla, A2 3 mm 74 ks 2t
EES v A 71EY 23 AEHS AREE oA
EndoActivator”, EndoVac® ol Hl3] SAACZ f2Jst
Al 5 FASEE FEES Y 2H, EndoActivator®
T EndoVac" Akele] Eﬁﬂﬁ o7 893 zol= Ut
WA goktt, 22 23 A AbEetiA X2 )
g SlehA] g w3 A2eF S I 2 2k
] Al A2 TS SR1E TollA B Be JEE
= Blou BAAH SR fog Afo]= UehA] eigith.

Be A5 12 2% Aol 2 B
A BB ASE & out, AT 1/3 $eldA:
I 28 Aol Bt g Sled 2
B AN B4 AT Bele AAE 99 imiga-

tion needles ZA oY =g ¢S 7hele 4+
o8 AHdo g AHEEE NaOCle] A f&S 53
Az g o] fie s BAE Q. 2e Bz 28 Y
o irrigation needle©] 7]0]A ¥E= WA 2 A
o Ui 7i7ke] mealA] ¢, gentleff} 3 &5 2 AF
e Ao] FHHPART adFE X2 1/3 F9]9
A AR EHe U AT H uA7ﬂ =3
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Group 6

Group 4 Group 5

Figure 1. Representative photograph of experimental

groups.
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s AAE E7Fssith. wed 28 | 71 2%
I AL 2 A e A A e A
A7} 7hsdh Al Gotis F7HAQ1 Ajo] o] Folxjok &
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V.2 B

BT 23 Yol A8d FAsk S AR AA Al
o AFH w2 AA G282 vwdlr] 98k 71E]
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EndoVac"= AH&-ato] thaah 22 27E At

1. 37K 23 AW 25 o3 o] skt g AlAS
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2. EndoActivator®$} EndoVac®e] 7129 <3
o Bl A2 3 mmolA] Atk EE AA &
k. (p € 0.05)

3. EndoActivator®t EndoVac®te] AA &&2 B
2O frofdt ato] & HolA] &3ttt (p ) 0.05)

4. A2 N R Al A|A Fgo] Fobxlov X2t

i gl 5o e BAI- 2ol Holx| &
o} (p > 0.05)

oo Aol 7]Ee] Z# APz GIH9 A
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