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본 연구에서는 음 근 세척 기구인 EndoActivator와 음 근 세척 기구인 CK

file의 근 내 도말층 제거 능력을 평가하고 더 나아가 기존의 수동 세척법과 비교하

여 차이가 있는지 알아보고자 하 다.근첨이 완성되고,근 의 만곡이 없는 사람의 단

근치 60개를 비하 다.실험과정의 표 화를 해 치 부를 단하고 #25,#40

WaveOne
TM
Ni-Tifile,#50K file을 순차 으로 사용하여 근 확 를 시행하 으며

각 확 과정 후에는 1ml의 2.5% NaOCl로 세척하 다.근 확 완료 후,3개의 군

으로 나 어 최종세척을 시행하 다.첫 번째 그룹은 기존의 manualneedleirrigation

으로 근 세척을 시행하는 조군으로 설정하 고,두 번째 그룹은 EndoActivator와

용 #25polymertip을 사용하여 세척액이 채워진 근 내에서 음 근 세척법을

용하 고,세 번째 그룹은 #25CK file로 세척액이 채워진 근 내에서 음 근

세척법을 용하 다.최종세척과정에는 5 ml의 17% EDTA와 5ml의 2.5% NaOCl

이 사용되었다.근 건조 후 치근을 단하여 노출된 근 의 내면을 주사 자 미경

으로 찰하 다.독립된 두 명의 조사자가 미경 하에서 얻은 이미지를 통해 근

내 상아질 벽에서의 도말층 제거 정도를 평가하 다.분석 결과,치근단 3mm 부 에

서 EndoActivator와 CKfile을 사용한 두 실험군 모두 조군에 비해 유의 으로 높은

도말층 제거 결과를 보 으며 두 실험군 간에는 유의 인 차이를 보이지 않았다.
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I.Introduction

The ultimate objectives of endodontic treatment is to eliminate the

microorganismsandpreventtherecontaminationinrootcanalsystem.
1
Toachieve

theseobjectives,mechanicalandchemicalpreparationmethodsofrootcanalsystem

areessentialprocedures.
2

Thepreparation oftherootcanalisperformed almostby hand and rotary

instrumentationtechniques.Theaim ofthisinstrumentationistoshapethecanal,

removeinfecteddentin,andfacilitatesatisfactorydeliveryofirrigantstotheapical

anatomy,whilemaintainingthepatencyoftheentirecanalsystem andpreserving

theintegrityofthetooth.
3
Severalnew kindsofnickel-titanium(Ni-Ti)filesystems

have been introduced.One ofthese systems,WaveOne
TM
(Dentsply Mailefer,

Switzerland)isdesignedtoprepareandcleantherootcanalscompletelywithonly

oneinstrument.
4

During rootcanalinstrumentation,a layeroforganicand inorganicmaterial

calledthesmearlayercouldbeformed.Thesmearlayerispotentiallyinfected,and

itsremovalallowseffectivepenetrationofintracanalmedicationsintothedentinal

tubulesand a betterinterfacebetween thefilling materialand therootcanal

walls.
2,5
Attheapicalthirdportionofrootcanal,cleanlinessiscriticalduetothe

limitedspace,low permeability
6
andcomplexanatomicalconfiguration.

7
Forthese

reasons,avarietyofchemicalagentshavebeenusedconventionallyasirrigating

agentssuchassodium hypochlorite(NaOCl)
10
and17% Ethylenediaminetetraacetic

acid(EDTA).
11
However,conventionalmanualirrigationmethodisnoteffectivein

the apicalarea ofthe rootcanal.
12
Recently,emphasis has been devoted to

hydrodynamicirrigationmethods,consistingofsonicorultrasonicfluidactivationin

pre-shapedcanals.Thesesystemspromotefluidcirculationthroughvibration.
9,10,12,13

TheEndoActivator(Dentsply,Tulsa,OK)issonicdeviceandithasbeenshown

tosafelycleanthecanalsystem,includinglateralcanals,fins,andisthmus,by

activatingtheirrigantswithaflexible,noncuttingand3differentsized(#15,#25,

#35)polymertip.
7,8
Mechanicaloscillationsareproducedmainlyatthetipofthe
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activatorwithafrequencyrangingfrom 1to10kHz.TheCK file(B&LBiotech,

Korea)isarelativelynew deviceonthemarket.Itisconnectedtohandpieceof

ultrasound generator via 90〫 or 120〫 file holder and generate acoustic

micro-streaming ofthe irrigants by using ultrasonic energy.This device is

compatible with both EMS system and SATELEC system,and the tips are

composedof4differentsize(#20,#25,#30,#35).Accordingtothemanufacturer's

recommendation,10% ofmaximum energy ofengine is suitable for efficient

cleaning oftherootcanal,andproperacting depth is3mm subtracting from

workinglengthofthecanal.

The objective of this study was to compare the effectiveness of the

EndoActivator and CK file on removing the smear layer after mechanical

instrumentationandirrigationwithEDTAandNaOCl.
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Ⅱ.MaterialsandMethods

1.SampleSelection

Sixty intact,single-rooted and straighthuman teeth with matureapex were

collected forthisstudy.Allteeth wereradiographed in abucco-lingualand a

mesio-distaldirectiontoconfirm single,straightcanalmorphology.Theteethwere

storedin0.9% physiologicsalineat4℃ afterextraction.

2.Mechanicalpreparationofrootcanals

Allteethweredecoronatedatthecementoenameljunctionwithadiamonddisk

forsimpleprocedures.Afterdecoronation,lengthsoftherootsweremeasuredby

passivelyplacinga#10K-fileinthecanaluntilthetipoftheinstrumentvisibly

penetrated.Theactualworkinglengthwascalculatedbysubtracting1mm from

thismeasurement.
15
Theapicesweresealedwithmeltedstickywaxtoclosethe

apicalforamens in orderto simulate in vivo condition which is notallowed

escapingirrigantsthroughtheapexofeachroots.
16,17
Theteethwereinstrumented

with#25WaveOne
TM
filetotheworkinglengthfirst,andthen,irrigated1mlof

2.5% NaOClbymanualirrigationmethod.Theirrigantwasdeliveredina10ml

syringe,witha27-gaugeside-ventedneedle.Secondly,#40WaveOneTM filewas

usedtotheworkinglengthandfinally#50K-filewasusedtoexpandandconfirm

theforamen diameter.Consequently,apicalsizewasstandardized in #50.After

completionofinstrumentation,theteethwererandomlydividedintothreegroups

with20teethineach.

3.Finalirrigationprocedures

(1)Group1:Manualneedleirrigationgroup

Thecanalswereirrigatedand maintainedwith 2.5mlof17% EDTA for1

minutewithnoactivation.Andthen,thecanalswereirrigatedagainwith2.5mlof

17% EDTA.Afteraspiration,thecanalswereirrigatedandmaintainedwith2.5ml

of2.5% NaOClfor30secondswithnoactivation,followedbyirrigatingwith2.5
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mlof2.5% NaOCl.

(2)Group2:ActivatedirrigationwithEndoActivator(EA)

Thecanalswereirrigatedwith2.5mlof17% EDTA andsonicallyactivatedfor

1minutebyEndoActivatorwith#25sizedpolymertip.Andthen,thecanalswere

irrigated again with 2.5 mlof17% EDTA.Afteraspiration,the canals were

irrigatedwith2.5mlof2.5% NaOClandsonicallyactivatedfor30secondsby

EndoActivatorwith#25sizedpolymertip,followedbyirrigatingwith2.5mlof

2.5% NaOCl.

(3)Group3:ActivatedirrigationwithCK file(CK)

Theirrigationwascarriedoutwithasimiarprotocolasgroup2usingCKfile.

Thecanalswereirrigatedwith2.5mlof17% EDTA andultrasonicallyactivated

for1minutebyCK filewith#25sizedtip.Andthen,thecanalswereirrigated

againwith2.5mlof17% EDTA.Afteraspiration,thecanalswereirrigatedwith

2.5mlof2.5% NaOClandultrasonicallyactivatedfor30secondsbyCK filewith

#25sizedtip,followedbyirrigatingwith2.5mlof2.5% NaOCl.

4.SectioningoftherootsandpreparationforSEM

Aftermechanicalandchemicalpreparation,allrootsweredriedwithpaperpoint.

Andthen,topreventinvasionofdebrisintothecanal,#50Gutta-perchacones

werefitted.TogetprecisesamplesforSEM,severalsectioning procedurewas

accomplished.Firstly,longitudinalgroovesweremadewith adiamond disk on

buccalandlingualsurfaceoftheroot.Secondly,horizontalgroovewasmadeon3

mm from apexoftheroots.Finally,therootweresplitwithchiseltoget3mm

sizedcross-sectionedsamplesofapex area,andtheremnantswerediscarded.
18

Eachsamplewasdehydratedandview withaSEM (S4700,Hitachi,Japan).

5.SEM evaluationandstatisticalanalysis

Allsampleswereviewedatlow magnificationinordertoobserveoverallimage.

Themicrographsofthemostrepresentativethreeareasofeach sampleswere
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obtainedata×1000magnification.Total180micrographswerescoredblindlyby

twoindependentevaluatorstomeasuretheamountofsmearlayerusinga4-step

scaleasfollows;(0)alltubulesvisible,(1)morethan50% oftubulesvisible,(2)

lessthan50% oftubulesvisible,and(3)notubulesvisible(Figure1).15Thedata

wereanalyzedbymeansoftheKruskal-WallistestandMann-Whitneytest.The

levelofsignificancewassetatp<0.05.

       

(a)Score0

(b)Score1

(c)Score2

(d)Score3

Figure1.SEM imagesandascaleusedtoevaluatesamplecleanliness.
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Ⅲ.Results

TherepresentativemicrographsofeachgroupsarepresentedinFigure2andthe

resultsforsmearlayerremovalintheapical3mm aresummarizedinTable1and

Figure3.

Figure2.Therepresentativemicrographsofeachgroups.(a)Group1:Manual

needleirrigation.(b)Group2:ActivatedirrigationwithEndoActivator.(c)Group3

:ActivatedirrigationwithCK file.

Table1.Smearlayerscores
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Figure3.Bardiagrammesshowingmeansmearlayerscore.

*:p<0.05

TheresultsshowedthatthegroupstreatedwithEndoActivator(Group2)and

CK file(Group3)hadsignificantlyeffectiveinremovingsmearlayerthangroup

treatedwithmanualneedleirrigation(Group1)(p<0.05).However,therewasno

significantdifferencebetweengroup2andgroup3.
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IV.Discussion

Irrigationoftherootcanalsystem isafundamentalpartofendodontictreatment.

Theefficacy ofirrigation dependson how effectively itcan removedebrisin

canals.19 Andalso,theinfiltrationoftheirrigantwithintheapicalthirdofroot

canalsdependsontheircomplexanatomyandremovalofthesmearlayerfrom

thesecomplexcanalsystem.

Conventionally,manualirrigationmethodhasbeenusedinchemicalpreparation

withinrootcanal.However,recently,severalstudiesrevealedtheimperfectionof

manualirrigation method in removing smearlayer.Ram
20
reported thatduring

manualirrigation,theirrigatingsolutionpassesonly1mm deeperthanthetipof

theneedle.Chow
21
reportedthat,bymanualirrigation,thoughadequatetimeand

volumeconsuming,therewasalimitationincontentableremovalofdebrisinroot

canals.

Activation ofNaOCland EDTA with a sonic orultrasonic devices during

chemicalpreparationappearedtoimprovethesmearlayerremovalandcleaning

capability oftheirrigants.22 Comparing theeffectivenessofthesetwodifferent

activatingdeviceisstillacontroversialsubject.
23
Rodigetal

24
foundnodifference

in smear layer removalbetween the EndoActivator and ultrasonic activating

method.Also,Jensen etal
25
reported thatwhen theacting timeofdevicesis

increased,there was no significant difference between sonic and ultrasonic

activationmethodatcleaningrootcanals.However,Sabinetal
26
,Stamosetal

27

reported thattherewas a correlation between acousticstreaming velocity and

frequencyofdevice,andtherethough,theyclaimedthatultrasonicactivatingsystem

ismoreeffectiveinremovingsmearlayerthansonicactivatingsystem.

Inthepresentstudy,theresultsshowedthatingroup2and3,theremovalof

smearlayerwassignificantlygreaterthangroup1.Betweengroup2andgroup3,

group3(CK file)showedslightlybetteroutcomethangroup2(EndoActivator)

but,therewasnosignificantdifference.

Despitetheeffortstostandardizetherootcanalsystem,widevariationofeach
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canalmorphologywasstilldifficultvariabletocontrol.Theoriginalsizeofacanal

mayinfluencetheamountofproducingsmearlayer,andsequentiallyitcouldeffect

thedebridementefficacyoftheinstrument.

In this study,WaveOneTM Ni-Tifile was used in mechanicalpreparing

instrument of the canals. In comparison with other mechanical preparing

instrument,thenumberofinstrumentisdecreaseduptooneortwo,andthereby,

necessarytimeforpreparationisdecreased.Simultaneously,thetimeavailablefor

irrigationandchemicaldebridementoftherootcanalsystem isalsoreduced.In

thisregard,changingmechanicalpreparationsystem mayaffectirrigationefficiency

andresultofstudy.

A variousanalyzingmethodshavebeendescribedtoevaluatethecleanlinessof

rootcanalsystem.Inthisstudy,thecleanlinessofrootcanalwasevaluatedby

twoindependentevaluatorandtheyscoredSEM images.Atthispoint,problemsof

quantifyng the cleanliness of root canalsystem could be occur.To obtain

objectivity of results,further studies are required to quantify the levelof

cleanlinessofrootcanalsystem.
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V.Conclusion

In conclusion,both activating devices,EndoActivatorand CK fileweremore

effectiveinremovingsmearlayerfrom theapical3mm oftherootcanalthan

manualirrigation method.With evidence of this results,activating irrigation

methods using sonic orultrasonic devices should be clinically considered for

obtainingidealcleanlinessofapicalarea.
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