.O'O....
~<h.

'

naFaumauauatnn lunnesauAaesT nwuaes atinita nndia
giavyuhndussuulWasRuaszndessuLsdnsanug wnduinad uaziensdulng
Tuaaassniulag
COMPARATIVE STUDY ON THE SHAPING ABILITY OF RECIPROC BLUE, WAVEONE
GOLD AND EDGEONE FIRE RECIPROCATING NICKEL-TITANIUM SINGLE FILE

NUFLUY R99UNENDY

TURRINGAE NUNINENRATUATUNTI 135

2562



= = A a =
nsnfsaumeuaNaINin lunswsaNAsessIniuIes Iaunfa ey
grpnyulnauszuu InaaRe sz uusEnIanug wdulnas uaziend
Fululs

lupaasr niuleg

NUALUY RI9UIENDY

ﬂ?mﬂgﬁﬁwuﬁﬁﬂumuuﬁqmmmﬁ‘ﬁm:mmwéfmﬁm
ANLVANARTNNNLTUTIA A1UNTVVIUANTINARTN
ADUETUAUNNEANARNT NININLNALATUATUN T L3R
dnsdnmn 2562

-

AUANTUDINPIN AL ATUATUNTI 1760



COMPARATIVE STUDY ON THE SHAPING ABILITY OF RECIPROC
BLUE, WAVEONE GOLD AND EDGEONE FIRE RECIPROCATING NICKEL-
TITANIUM SINGLE FILE SYSTEMS IN CURVED ROOT CANALS

PHANTHANAN SANGUANWONGTHONG

A Thesis Submitted in partial Fulfillment of Requirements
for MASTER OF SCIENCE (Clinical Dentistry)
Faculty of Dentistry Srinakharinwirot University

2019

Copyright of Srinakharinwirot University



Sryryatnug

Y

(384

a a a a =
nsufFauiauaNaNsn lunseEanAsesniuaes Walnifa e
aiavyulinduszulWaivResendnszuLsdnsanug duinas uazianadulng
lupagesiniulag

194

NUTUUI AIIUNEND

e ningisanaias Whidudouniisaesnisfnenundngas
130N PNAATNNILIUTRA 41U TINUANTTNARLIN

YAINANINLN R ATUATUNGD 196

(sR9A1an3NA1 e wawnneansdy lanieynunana)

ALALIUT AN AL

ARUznIsunIraaLlnaNT oy tnug

.............................................. AEnEuan RO 1 £ -7 e V1

(8131387 A3.971317 ANRm) (]

NUANARIIANTEY AT.IW.ATTTUUL

APALITIOUAY)

.............................................. NITNNIT

(Haemans1ansel ey Funae Jevaw)



di = a a a
Tai709 alFauisuANaINITn lunTmT e N AR a9 NI AN A
=l
Inmidles

riaunuhnauszuuinaabaasendnsszuusEnsenug wNdulnas

uaziendiulns
Tuaaassniulas
AR WuaW a99uEnes
sy ANENANEATNULTTUN R
tnnsdnen 2562
rdl L o Qral
ananaeLTne 814138 A9, AN ANAR

= Fxo - = = !

naAnEHInnszasdine BeuisuaNa N0 lunNswEENgLseAaees Nty
TaasaeWanninalnmbenadanyuldnduszuulWdiaman seundneszuuisdnsanug wnldu
Tnas uazianddulng ianisAns lutuuyeegnoew AasssnulAyuAINTA 20-40 29A0
FANAIINTAY 4-9 HaAwms Auaw 45 Aaees N uwiveantiu 3 ngu nqguaz 15 AaeIsINAU
waaeaaaassnitudasva 3 sruunfFaunaulss@nininnnsaeanarasssniuAneiilads
o - - : » . -
patl szeznnsrengAaessniuiallanuuRnsesusazszuulagldn i@ lulas-raufioms n
Tune W (ules-dd) SeaazyuannlAsmulasuulasliniandsnisssasasassiniulnan niad
aa d‘ a a Ty a
Aamaa LAzl luniswisanases Nty Ainszidayascaznisaanaaaassiniuialiain
wuatinuasfaaazyuAulAasuLlassaanmadeuATaAR-Taaa (Kruskal-Wallis test)
wazulFauiaumnanldluniassanaaess iniusagafianismasiauulsisauniaien
(One-Way ANOVA) Niszauanuimianufaaas 95 naanswudnlnainiia mmidasaianygull
nauszuu WdRRe99 3 svuu Hszaznistensaasssniuiia lianuuapnuazszazinandild
nswiranAaassniuliuanssiuetnalisddny Inelnaszuuensiulnsifasazyunanuia
dl d‘ o a ! o e 1 A o 0 o =2 dgj
Mlaauhlniendsnssseuasassniuuinndtssuunndulnadeeneiitddny aannisdnmnil
agulddnldnniAalnindonsianyuhinduscunndfamais 3 ssuuiitlse@ndnanlunng
wistnAaessInAUlAsla A lduansreiu Idnanluniswsounasssinluede 72.1-74.4 Juniise

=l Adl 1 v =3 v [ o 1
Araes it AnnsulasuudasAyuaanlismesnaessinitudndes Tnaszuueadiulnsiays

AMUTAIanaaNINNINgzULNILIna s

°© o o = dl A ar a a =
ANAATY : ﬂﬁ?Lm?HNﬁ@@xﬁ"mﬁu, FATANNANUANTIH, T@mumﬂmimmuﬂu



Title COMPARATIVE STUDY ON THE SHAPING ABILITY OF RECIPROC
BLUE, WAVEONE GOLD AND EDGEONE FIRE RECIPROCATING
NICKEL-TITANIUM SINGLE FILE SYSTEMS IN CURVED ROOT
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The purpose of this study was to compare the shaping ability of RECIPROC® blue,
WaveOne” Gold and EdgeOne Fire™ reciprocating nickel-titanium single file systems in curved
root canals. A total of 45 root canals in extracted human teeth with angles of curvatures ranging
from 20-40 degrees and radii ranging between 4-9 mm were divided into 3 groups (n = 15). The
degree of canal transportation distances were evaluated using micro-computed tomography
(micro-CT). The percentage of change of degree of canal curvature after root canal preparation
was also evaluated using digital radiography. The overall preparation times were recorded. The
degree of canal transportation distances and percentage of change of degree of canal
curvature after canal preparation were analyzed statistically using the Kruskal-Wallis test. The
preparation times were analyzed using One-Way ANOVA with a 95% confidence level. The
results showed no statistically significant differences in the degree of canal transportation
distances and preparation times between 3 groups. The EdgeOne Fire™ system recorded a
more statistically significant percentage of change in canal curvature than the WaveOne® Gold
system. In conclusion, the 3 groups of reciprocating nickel-titanium single file systems showed
favorable results in terms of the shaping ability of curved root canals. The mean preparation
time was 72.1-74.4 seconds per canal. All groups produced only minor changes in canal
curvature, while the EdgeOne Fire™ system showed more of a decrease in the angle of canal

curvature than the WaveOne® Gold system.

Keyword : Root canal preparation, Dental instruments, Nickel-titanium alloys
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BUTLAYINIDY (heat treatment)(25)

o

TufaqifudnisiinszuaunisauFay (thermal treatment) iNalsutlgeaniifiaas

1 12 ]
aalX =

Taveinnalnniday udanalidlszdansninnisldeuaasinannna lnmidaunfnau

AAUTNNUILALAINNANTA TAIAINAINTDANANITANIGNG 11 ATNFANUNIUADNI1TAN
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sz@nsnan loun a1f-a (R-phase) Lanlaf (M wire) waz@anlas (CM Wire) nn 14
TAsead199eALUqanaA (microstructure) Lmzwqﬁﬂﬁmmi@mﬁﬂLﬁaimmﬁﬂuﬁmi
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WAN twinned martensite Wa¥ detwinned martensite aziinlassa¥msana1afiGandnens-
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1
e ala

dld U =3 6 al 1 1
nilAseaFananens-a Nauandinneaneuuinnd (25)

Q v O v Q Bl
O (|5
é“rGFQ‘r
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Austenite
R-phase
o S / \ [
{040+ 0 S s * s ]
Q y O -9 Deformed @7 070
S 64040 o S
Twinned martensite Deformed martensite

Anilsznall 5 n1alasuniladnisdn@aasavraslasaianan iannna lnmiiau (26)

FaatnaradlWanWamuisenailanans-a tTawn nIndina ( TwistFile,
SybronEndo, Orange, CA) nasainni1suinlanziinifialnmifiounaglulassasianan
aaamulus Wasuuladldeglulaseadrananefma sedavsinfalnmilanazaiunm
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q
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vaallag
UFEauiananauuzimaiaen s lul a.d. 2007(28) Inanisldainusen
Wfulgenmuaniiasslansiinifanmien T liAN ANAIUIUNNINAINAINAN
2 d?/ = A 1 d? dl = o A a =
annamyusat liANINTRLa i ANE Avg U N TR B R INalnRa lnmtes
Y a di ¥ ¥ = ¥ o
LUUANLAN tHesannszuaunisaatnfaudliilasunilaslnssaiiesciuqania
(microstructure) 2@4lanziiniialninitan 29) adnuanlasmatiaidn o g 1@
TslWa andsd (GT series) Tulslwanasinnd (ProFile Vortex) aafinndug (Vortex Blue)
LFENTAN LazINI(30)
Al-Hadlag wazAue(31) wud lnanmnuniswmunlaneaainaialgn s
o YN 1y a5 a A = Y a aAa
ANHNAIUNIUAIINAIABNNT IAa AN AR AR InHa N LU LA AN DA u1AwazAIg

¢

aanuuuglieinalnaiasaiu InaanisAnsulsaumsuszuuangadiond (GT series X :

v aa

Dentsply Tulsa Dental Specialties) Taidulnanniia lnwileuidnlaf fuai (GT) wae

e

s Fadulnatinia lnmSauiuusafiy NafleanudNan @388nd 1100 30 ANNNAE

0.04 fiaudumuanuiianistisegenitaddted iy WeuBaufauas uas
Tl Favnawiniu
Franlag
Iginialnmdenuuudunnasilasaeeamulusgumginecuas
gasugdludegilan uinsREmunTesdidnlaf inldiilassadranannauszudnana
unfinulasiazeeamulusfionugives Ineaillassafradumnsinulasunnndd vl ne

arnnsnlaaunilasgilsuaztdsald whazlifiguanidideilaaunilasgilsig

Q

|
o a A

LA NNIaNALggUiRNHalATIAINTaY (shape memory) Haulaziinfia lnmitiew

¥ ¥

au agrelsfmuideldainuieud 134e9daadaa IWdavaiunsonduAy
suliradnlFeesayand fetedindndnumedadidnlof Idun lawland® a (Hyflex
CM : Coltene-Whaledent, Allstetten, Switzerland)(32) %ﬂmu’]ﬁ‘ﬂﬁ’m’miﬁmum@mﬁ?’mﬁfﬁ
AulAs anAnuReslunTIEneRaNg WranI9IingNz4(33)

Caper kazAUE(34) 1T UAINNAMNAIUNIUNIIHNRINAIINAIAINNT
vy usatas WaTn Lﬁ@i‘wL%Lﬁﬂmﬁmmuﬁfmm‘?m 4 sxu1 Aa Tlsmlafiund (@ulad) la
wandTidn @dalad uaddindalnnieuuuudainszunfine uaz Saeq il g

fateaa (Revo-S Shaping Universal) nagawlluaaads1niulee 60 a9dn SAN 3 RaaLumg
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Q

UJLNBTNRANTVLNUI (Blue thermal treatment)
InaszusdnsanuginiswmunlanzeunszuaunisAuFaunEandiug -
wmasuaavisniwy MlinAanaulasundaslassaiisuananialulavgsouiurinlidaes
Iannisilasududnui(u saduduresnwitanasnlas (ttanium oxide) dvualilnan
AUANTTRANEAEULAZAINAITUNIUNNIHNAINAINAIAINN U UTDLLANNINTL(35)
Topcuoglu WAZAML(36) LsTIUANNAIUNIUNNIINAINAINANANNIU U LIRS IWE
FTULLITNIONIUIADNT 25 Uarend 40 WeaLinauAusuLLsTNINUgIUIABNT 25 WAz 815
40 Tuanae31NAUA1a0931lF1aa (S-shaped canal) Nanus W asz LT AN LIgRITIUIA
815 25 harans 40 HANNAIUNIUNITUNAINAIINAIAINNITUHUIALNINNIITELL
pinsanluaaassniuglsiaies
De-deus WAZAMLE(4) ANHIANENATRINITHAMUNUsEANannaeslnaniniia
Tnmtenseuusinsanug daaaNA1uN1uN13TA98 (bending resistance) WAZAIN
U o/ b = [ & = dl v 1
FNUNIUNNGINAINAINAIAINNNTUYWIaL nsaumauiulWdssuusdnsan wanlanuan
Indszuusdnsanug HengnisldinurediazediianauaziinAuan A a1 W uNINngn
) o D Y o ' - a 1 N o | & =
fauruiimnusun s lAssam ndn aszuusinsaned1eliadAty adnalsfiniulud
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WU AT ULLIENTDN uATITULLETINTANUgHANANNTTUNNTLATENAREI3INHY
7 =< o v dqj dl o o dqj a dl 1 o
panaAdeiY Inafeuazaasilaiungnindnean AulanaassnWuinldgninaruazeana
a a o—?.’/ 1 ] 1 =
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% [ %

ad1ATY
Tnantasinalulad (Gold-wire technology)
dunnswmunlanzinunszuiunisANFa UL s uTanat N i lany
a a = g ~ o o R P = X
tninalnmileniianes lneinisianufeunasyinliifusioaesinedn Tenszuaunisliay
M lilanzinifalnmidauinisulasunlasgungiulaaugl denainauaniifanany
taneu (flexibility) warAauudsuss (strength) Tnelaninaswmunlanzaaainasdiag

wmatulag laun wndulnas Wamulesinas TnavFimdnansasud Walnfalnmses
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a A 1 1 v dl al o & o dld! al
wardmauganguninndnfesar 80 Welsausuiulnaszuuandulnsunsdaiinng
Walnn lanziuue s 1 5(37)

15195 (Fire-Wire)

WunirswmuilansiiunssuiunisaInsauaesusEniandiauln
(EDGEENDO) fv1lflnananunszusun1siainnsnlsalang 90 a9dn wazldilinnsAnsa
navresdruziInsenaAaees Nl awinliauimasglsahnaesnasss nWulss
Inellaneinuntswmun lavelnslag lawn ianadulns(38) asnglsinuitiasanenadulng

nl a [ o Y o =S dl o wa o 1
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wrasiadwindnaanaiugiiaiea (S-shaped) darelnalufinanupu (non-
cutting tip) WAZANNHNEANAIANAINENITRLATENEEFING ARTNKNE ULLLD AN
(regressive taper) Aa1N9zelz 3 HaammsaInaalatagn Inalsdnsanugiaaiueg 21, 25
uaz 31 Dadiuns WaT 3 2 dsialuil
a15-25 (R25) qatlansgadiduriuguenans 0.25 Hadluns Aunnafanas 8
a15-40 (R40) qnilanagailidusinuAngnans 0.40 Hadns AnuNnaiasas 6

a15-50 (R50) qatlansgaiiduriuguenans 0.50 HadLums Aunnafatas 5
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=
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nwilsznau 6 A wihdpaasgldaeareddng, B gillnalsdnsanug (39)
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]
|
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wuLLEN 19 5(39)



19
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a
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=

. a dl o/ o v =3
angle) 24 mmma@mmmmmmiﬂ@ummmmmmwmlumm AN I aALIN A TR
v
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HilsAae93InY M TiAsNAnTua N IngnAtAnaanatnAaass niulamnt s (37) Tna

v
& o/

d’l a ¥ A ¥ A a a =
sruutuanAuelfiaenld 3 Anuea A 21, 25 uaz 31 Faawweas uardInanane 4
1A Aesiallil

Insandulnanauinian (small) qatlategaldauin 1SO 20 AruuNe
faeqz 7

InaInNTulnastnsuas (primary) qailanagalndauin 1ISO 25 A UKIY
faeaz 7

TaanTulnanauinlrunans (medium) qailaragalnadaunn 1SO 35

k%

AYNNNYTREIAY 6

narndulnanauinlug (large) andaragalndauin 1ISO 45 panunng

Fa8ay 5

et (R — s s e i b

PHIMAKY H;L’.:‘JJJJ—“‘
W Do H;-_-_-._‘ 7T PO
PR B » TREEE U

%

o

nisenau 7 A Waddulnasd, B wihdandansueilugldmasusiuaun

(37)

IWatinifalnilisngdanguaseiasasuuunyulinaussuuianddulng

ATl un WU TansRBandn WFlag Ansraaunaesinapsnaiussuy
ndulnad IngdnunsafaAnamasuasldmuauianse (hand piece) THaLAeaLLANIw-

v
Tnadld Amuealdiaenldianun 3 Acuang Ae 21, 25 UAY 31 NAALNAT LATADNULL
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TEls T A uEn Tl A AT sl afLAeaf (variable taper) TnessuLia W d i 4
Iua Faid

Inatanadulwsaunnan (small) 9atlanagalidauin 1SO 20 Aunng fae
Ay 7

IWfandsulnlnsun’ (primary) qatlanegalidauin 1ISO 25 faufumAN
Nnefasay 7

Tatandadulnsaurnlrunais (medium) 9nilanagalndaunn 1SO 35
FaNNUANUNNESRLAY 6

atandsulwsauralug (large) aatlansgalnaannn 1SO 45 fanfiumAN

NNgseeas 5 (38)

Small Primary Medium Large

-

% o N sy ™|
o

Small 2

|
3| % 6% 6.25%
Primary 025

#

a m s sasW

2

z
2
3
e e e

ax L an Ay

A B 21 MM, 25 MM 31 MM

b

nwiszney 8 A uanadesazAnureedilaNszALsiie, B dssuuienddulnid

AnNenalifiaand 3 ANEN9(38)
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NN5ANRSNUSIA (radiopaque contrast medium)
Ruckman WAZADUL(40) 1iEennieavuilsz@nsninaad g lun1iauazans
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v v v

v
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FLAU 0-5 NARLNAT LAZHINNGN 5-10 Raawumsandaigsniy uanlewudnlnaig 3 nax
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NANTITALUUINUIRE
AT 1 i:ﬂzmﬂmﬂﬂ@mmﬂﬁuﬁmLLmLfaaﬂnmzﬁmmmmmﬂﬁu

Overall mean degree of canal transportation distances between groups

Systems Mean distances = SD (mm)
Reciproc blue 0.04 +0.04
Waveone gold 0.04 £ 0.04

Edgeone fire 0.03 £ 0.03

ANNNN9IATILININAD AT UL ANLRALITLEZN1ULNEAADIIINHUR ALY Tael
o dl o o/ al U A a
ANUIDLAREYNIEALIBIAADITINAU NIENARINITLATUNARBITINH WA TN ARALAS
al a U dl a o 6 6o/ & dl 1
VLmmLuﬂmummummmeixummwmﬂuq ndulnas wazienaduwlng (m13797 1) wuqn

o o

laifiaonuuansnsiuasnelidadAtynieaia (P>0.05)
AN914 2 ALRALITLEIZNITUENEIAAAIIINHUN A LA LUNAINT L ALUBN I ARRITINRLL

Mean degree of canal transportation distances in different levels of root canal walls

Levels Mean distances + SD (mm)

Reciproc blue Waveone gold Edgeone fire
Coronal 0.05 £ 0.05 0.05 +0.05 0.05+0.04
Middle 0.04 +0.03 0.04 £0.04 0.02 £0.02
Apical 0.03 +£0.03 0.04 +0.03 0.03 +£0.02

AN9NT 2 LAAINITLLTE UL LANAAETLEZ NI AR BITINWUR A LU TN
a9 3 szuvlunsazssAuaaanaaIs InwL Taautadu 3 seduna svsulnamaiu (coronal

third) 32ALNAN (middle third) wazszaulndlanesiniu (apical third) wudnlWana 3 seuy
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HAeALITaEN19TE 8 AAeITINAURAWLIE l1uda9 0.02-0.05 Hadwwns Tnaliinaiy

o o

wAnsinatWHtdATyneatAsznangnans 3 szuulunnsed (P>0.05)
;1979 3 FasazynaulAsiasundasldnandsniswsssuaaassiniu

Mean percent change of degree of canal curvature after canal preparation

Systems Mean percent change + SD
Reciproc blue 7.88 £4.23
Waveone gold 5.82 + 3.42%

Edgeone fire 10.22 £ 5.22*

* indicates statistically significant differences between groups

[ = ¥ o oo o o %%
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wldulnasuavsrULLITNIaNLYg
dl a % A a = a % di
B34 4 9zl M unswiranasessniusan Inatinifia lnmtsnafianguansases

Preparation time of Ni-Ti rotary file systems

Systems Preparation time (s.) + SD
Reciproc blue 74.40 + 8.02
Waveone gold 72.13 £5.99

Edgeone fire 73.27 £ 9.51
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watiunslidmnuuansei et lilagAtynieatis (P>0.05)
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