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Background and Objective: Non-surgical retreatment is the first choice for the treatment of persistent
periapical diseases and failure of conventional treatments. Given the necessity of proper removal of
gutta-percha and bioceramic root canal sealer for the success of retreatment, the aim of this study was to
compare Ultrasonic (Ultra X) and M3 Max file techniques.

Methods: This laboratory study was conducted on 36 extracted human premolars that met the inclusion
criteria (single-rooted, single-canal premolars, similar in root diameter, oval canal, with no branching and
anatomical complexity). Two-dimensional radiographs were obtained to examine the root canals and
standardize their diameters, and then, in order to standardize the samples, the crowns of the teeth were cut
with a double-sided diamond disc at low speed. The canals were prepared with M3 rotary files and
obturated with gutta-percha and bioceramic root canal sealer using the single cone technique. The teeth
were placed in an incubator for one week, and root retreatment was performed using M3 files. The samples
were randomly divided into three groups of 12 based on activation of irrigation solution, including the
control group (side-vented needle as a comparison), the ultrasonic irrigation group, and the M3 Max
activation group. The teeth were then divided into two halves, mesial and distal, and the area of residual
filling material to total root area was examined in apical, middle, and coronal sections using a
stereomicroscope and Image J software.

Findings: The results showed that in all three sections examined, the percentage of residual material in
the control group (29.83+10.73% in the apical section, 19.19+11.13% in the middle section, and
6.94+3.51% in the coronal section) was significantly higher than Ultra X and M3 Max groups (p<0.001).
Conclusion: Based on the results of this study, the use of ultrasonic and M3 Max techniques can
significantly remove residual root canal filling material and lead to successful root canal retreatment.
Keywords: Root Canal Filling Materials, Ultrasonic, Retreatment, Gutta-Percha, Bioceramic Sealer.

Cite this article: Naghavi N, Gharechahi M, Baniasadi M. Comparing the Effectiveness of Two Methods for Removing
Residual Root Filling Materials in Retreatment. Journal of Babol University of Medical Sciences. 2024; 26: e66.

Copyright © 2024 Babol University of Medical Sciences. Published by Babol University of Medical Sciences. This work is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited.



https://orcid.org/0000-0002-7287-524X
https://orcid.org/0000-0001-8544-8020
https://orcid.org/0000-0003-1210-9276

Journal of

w.
Babol University of Medical Sciences J‘u" (,("' ¥ ”u‘y »

e-ISSN: 2251-7170  p-ISSN: 1561-4107

o lo 38 38 4y y JUL 0wl 3 ouilowdly 190 B> gy 90 (9T 45 awslio
")(DDS, MS) sawl s Gaoee 7 (DDS, MS) (l50,5 o3 50 <~ 1 (DDS, MS) (g9 I

Oyl edpedio wgdio (S pole ol0isly o (SUb 5505 0801 ( uSiSlag5l 09,5 .

oS> Jo £o
@y b il pawye sagley Cukd 5 polbe Sl (s baisslon (Sloyd auiS gl (Bl juE daoe oy 180D g aylus gy dllie

S5 93 dumlio dslllas oyl | Bad izme lopd Cuidse ;0 adyy JUIS 0ulS p Soljwge slaluw 5 81065 cunlio Bl @ yg s
5 dddoy SO sl Jgey) 3555 (sloylire b cawlito ous 00uiS Sl Jooys 3 Y& g9y p @len)] addllas oyl :u&s) 9 b‘,.c
o 5 gy (Sl JUIS" g 2 gz 135 plow (Spagll (S 9 ol 286 S5 oy JUIS ety B i 5l el 5 JUIS S5
Oy S Gy b il 93 plal] S L oo gl dadiges (gl Gy Bun b g 5 48 53 90 (B0, ol 5 (5l
31 e 585 0y950] ol ywgn s 9 5 bsS Lawes SINGIE CONE SKiSS L ¢ (5ke olel M3 ¢l (sly bl b s JUIS s osls
bl g Dlal @ ygods Wadiges i plosl M3 (la b 5l oolitul b auy sa5me yloyd )55l 55 dian S o 4y b l5d 38,5 51,8
e 09,5 (dwnlio (sl lgic 4 SIAB-VENTEA (- jju) J S 09,8 Jols (ol Y 09,5 dus 13 odimd gutitand olo (gjlw Jid (39,
Loy g peeds Jliwd 5 JUje dow 93 4 bl asbl 3 8,5 15 M3 MaX L gjle Jlb 05,5 5 Sgulydsl oS |
JU3 5 e SIS gbolis 15 4ty IS olue 4 oailesdl Slgo gols i colus IMAGE T 33105 Laoms 53 5 55 Sengs ool

2540 @Bly gy 3)90 1l

ZANAENNY ! alao )3 ZYVAYEY /YY) 158 09,5 55 oilaudls dlgo duoyd 0ad (wy s alaile du i (0 3l LS zuls a8l VYEYUNY
(P<e/+ V) wisb o yris M3 MaX 4 Ultra X o5 4y cass (s yl5 sxe yobo 4 (JUg)S glaio y3 ZE/AFEYIDY 5 Jle gaie ) e
slge i el azg B e 4 Slg e M3 MAX 5 Sigul i) oSS 1 oslitul adllas ol gl olol 1 306 a5 4o VEeY/A/E
Wl 4zl olyam 4y |y adyy saome lo)> Culge g oad ady) JUIS 0uiS 3 osilagdl 0P

ol pwgn o 168 oo oy «Sigul gl ety 018 lgo 1 gl gD VELY/V /A

AFeY . bl Soj pole ol ole dlo dame loys p3 aiyy JUIS 0aiiS p ailesdl dlge Bl hgy 93 (2T)5 dunlie .ol o Bae ¢ Blo,8 v e« s98 115 3 U]
244

Al o At (S sk oBls VNP o)l 4y Gt - b 5 oSl sl 455 (6 gl (Sl (3 o 375 b DL Sl intes Alie oy [E]
Gl gy s 275 1allie J gt ®
M.Baniasadi@bums.ac.ir : b1, OPFVPAI 2 odls Sl 0 5,8 ¢ S8 105 oSl cdiom oy Sy ke o831 ki st T


https://orcid.org/0000-0001-8544-8020
https://orcid.org/0000-0002-7287-524X
https://orcid.org/0000-0003-1210-9276

Comparing the Effectiveness of Two Methods for Removing Residual Root Filling .../ N. Naghavi, et al Y

doddo

@ 1) gd 0 dpog powye leyy Culd g pslie JSul oy ol ployd (slp Sl 40 Gl plgis 4 (Al et dame oy
U')); J““’ 9 doxe Lf)l”’ b.)ln—l Ly)]o )I Lmu] Uul> UY}.a.‘?u 9 melf)lg)skﬁ PR O )l 5")‘.9).) u.:l.@e VY Aas‘f KaoS Lhwwlf)lﬁ)ga.a Bl
(VoY) il Lo 390 dudyy JUIS 0aisS (L8 slge JolS CBis cBia cpl 4y Sliwd (gl Canl j 5l Cangj dlgo b aityy JUI

i d (535 5 4 it 5 JUIS ol slacslgs s cslin (St 4 38 JUIS 03,5 g Sge e Jshte 5 (S lsis 565
Olosd 3 ol 3)90 (glaslis (3 Jglte (F) ol (6y508 yae J 1 (liid (sl 555 e 4y Sl jloslazal 5 el J1(Y) Al god ogllase
1l o) W51l dmwgs audyy JUIS Hlow lgis 4 15 Sl pusgus g 3 (cla Jlo 4> sl o (ZOE) Joi39l LlusT Sisj o siine (sl ylows i
S W) 0 (Sdne g 03908 S5 1) S e 5 Ml & 039y (Jlb G ol g ST i (adin 39381 L S Sl A
by 93y (5l 6515wt oy 93 )15 S99 audy JUI ()5 3 sl (e (sl gy (0) iblioe culio sy JUI (3,5 0 sl 9 el )
LY )LJ a5 ! WLA (@R V) @\/919 C;Lu l; u.))f » L_SL&:M L)J)J.))J)lf)) )I K.&S\’ ‘)L.w 9 K)JLJ; )‘ oolazwl l.: D yaw @Jb w.{‘)., L)“ﬁ) Mbuc .)).a.m
(S b o )3 i3S o edlital (53505 b ol L8 4 S5 g Sl S 5 55 Lo oS Sl bgyie gy s il o1 L8
(6P s oz (gl iy JUIS )5 0515 5L (3,8 alp oS bl Sl o cal b amd e (1lS 1) g (st 4 )l ol 5 Ay
() ol 0 (5l 9515 Shgy & s

298 o olitl S 5 L NITH s o claptiam (s slo bl da M jl oslil pbas Sglite sla ey ady, JUIS same loy slp
dge JolS Gis (gl 1) dame oy slacSuiSS 5 G ya cwnsis MICTO-CT wlilas Lol aisly olis 1y oYU LIS NITH is o (slanptianes
4 ) Siloys 1 (S g &S ol oids did il py89 IS S 1 UsS Mo laie a4y odlo oy yine cpizme (V) Wiad oo L Ay JUIS e 31 oilandly
Job laosiss’ Sate 0y (Sl milo S ailed oilendl Dl}a 3939 (V) KR OT 51 oalazwl 4 bl ‘L‘j DP9 5 )S g (68 —(s0lS Caoms
9 (RN W AS\A.J] LSI)" 9) QJI )I J.M.{uo Jo..c- L&:wwl 9 ‘Sul> LSL&’JLK ‘ubl.c dl.bdy}: )2 29>90 u»)fi.m.) )l )92 dlmﬂ,.umlf)‘a)gaﬁ 9 JLL{
g Gls 015y dge ool pled Cansl oo by dityy JUI pieses slaciand plos 4 bag >

Sgde a3l 1o Jld it gl p ST S olgie 4 (Ultrasonic-Activated Irrigation) gl gl ) eslitel b gaitns Suss
bl 4 Blgi e g oad sl Blo 5 S5 (38 S Gil] g oS Cunl gl S Ve (65 L Sgo (b g gmeligls p (e ST )
S W canl o134zl Max Wire L XP-endo Finisher R L cyuisen (V) sy adyy JUIS odoms 5 (470 Lo yis) Loyiws LB e
sile (A3 S5 I3 (el (slayie oo 2950 sl 4 IS o a5 ) (sl 4y (R55)) S e S 08 oo 8 o sled 350 > (B
dbul el o sy (I3l 51 5505 plp Ve r) poides 58 4 (Glanb 4 K5 o0 S (0 (2 ) JUI s )3 & (ol (A1) 2,50 265 &
A W.Lzml.» ‘j.‘ol.uo L Jblf ULGI ng )A.AJJ us.\) iy J.m.)uo b)l}l )‘):I L u.ﬁmlB J.i.w d‘ (\') .)9M>L;o b.\JLm_‘BL .)l}c )J‘)J ) Aole ‘_BM.M: JQ& «_1:
alie Lolss 5 3,8 s 5l M3 Max L () slols lis adyy saome ooy j Gy 008 5 dlge Bis 53 1y o] sl i) cllas
() s o i1 Ty oledom b pwenod Y aoeis )3 g o3ls (315 1)ty JUIS (olvo g ¢ oguilis IS5 bl oyl .l XP-Endo Finisher

ddzxe loyd _\...»l)B 2 byl cpl cuolio Bls clonds oalatwl addyy loyd 0 g8 BB lime 4 Kool g b 131 sl Jlo jo &S bt
= by Gan b yols adlas «Seolpogy (sl s (slo s, dinej 15 Slalllas d9vaS 4 dn3 b gyl 51 (Ag)Y) sl 05 Bly 4o 590
sl 015 plogl adyy JUIS o085y Slge Bl y> M3 MaX 5 Sgul gl (K5 5

W g, g 3130

IR.MUMS.DENTISTRY.REC.1401.086 15 L squi S5 pole olSutils 5] e 55 gt 1 oy oalSiolef] allne oy
A5 plosl Vel 50 o a8l)] filwg g dlge 3l ool b g doske (Sub 5l euSisly s dlge oislajl )3 VF¥ olo cudpa,l B VEe Y olodls )3
b g ol 186 JUK s DS WolS ey, (S i JU U S g adny SO gla S b oad aaniS Sludl Judie Yooy slaliis
s b I Lo (ol (slat asiends (claJUIS Gl el b slo 5 adliae 3y Ay, JUS b Capplin s Sl S 55,0

Journal of Babol University of Medical Sciences, 2024; 26: e66



¥ Ohen g (6985 105 /o150 (ylayd 50 adyy JUIS 008y o5lesdly dlge s 39, 93 (o) dunlie

P S ool 0 g dlsl U deng iy plaw y2 S5 dgng ey pdaw (S gl slaliin (L8 adsy leys b Sinsls glib sladdy,
D45 )b dalllas 5 ebas S s (S Ha 8 el e

axlllao 43 038wl 3 90 Jslwg g 390 .Y Joaa

s jlw &8 o laseiduo Jrlwg g 3190
Udg, China M3 max s, bl
Udg, China 75 Ny # M3 )by, L
M3 dasxe oy (g,)Ug,y Jo0
Udg, China AR
VA xoH
JAWRE:;
Meisinger Dental Burs, Germany gt dulall ;9
Cerkamed kaans K poo
Cerkamed 2 CoplS g
Sure Dent Corp., Gyeonggi-do, Korea Bio-C L.
Mani Inc., Tochigi-Ken, Japan K file o> Jb
Sure-endo, Sure Corp., Korea 5,565
MetaBiomed, South Korea Gkl oS
Cerkamed, Stalowa Wola, Poland 7\ EDTA
Dino-Lite, AnMo Electronics Corporation, Taiwan oY 5D CgSuwg S
Dentsply Maillefer, Ballaigues Switzerland X-Smart s, ol
D&Z, Diamant, Germany dwloll Sud

S i g ST s0l, LbL’j b il s g ddyy UK wyp cas g d)STCA? Ol ol S8 o 00uiS Jaoy ol YF
Jobo b0 001y iy oS s puo b adyb 90 el SKud b o lid 20 divdbged (g5l (s can 00,5 dus CBCT 9 JoxidoSl 5 Jliwwdgs jo
5l Syt V alols b (Mani Inc., Tochigi-Ken, Japan) 1o o)les s K alusg 4 3,858 Jobo 395 3kl 2o o VW U b iges
29T Ceyw LY 5 YO A0 - slaoyles L 75 (Udg, China) M3 Pro Gold (¢ ,bg, sla bl b s JUS 03,5 ey SIS0l oyal o9
a5 g5l o3ll (Dentsply Maillefer, Ballaigues Switzerland) X-Smart ¢,bs, ,g90 jl ool LY N/CM j5kuzs ¢ aids
bl 29,5, Drushing Jes jl oslizal b 5 iN-and-out <8 > aw b JUIS 3l 4 Ll (3,8 3)ls b oS0l b 2b g 55 b JUI (5bo 0oLl
S iy 3,518 Jobo 4y o LB oS Sloj b gy ol o e 7V JSU 4 a2l S I3l g9y o0 o ¥ B2 0 5l g 0

bl JUS" (g5l oolel oy 53 s Lais 3,518 Jobo 51 51,8 s oo SO lime 4 g Ve oylois K-File ooy 1,3 1 (o5le ooll Jobo 5> patency
30,88 Jgb 5l (ytedue ¥ alold )3 a5 Yo S SIAE-VENTED (50w 5 b pan LSy Ky S 5l ol L NAOCH 7¥/0 Joloo i oo Y+
Jsb 3l syio e ¥ alols b7V EDTA Jgloo yid oo ¥ b b JUIS jponsl 40 bl cae da JUIST (g5bo 03lel 51 (w0 031> guiitanss 09y 4 )5
25 LYH Lo (S plsS b laliss JUI wcoles o .05us Sois PAPET CONE L b JUIS 5 plol cypdlio b olod (sgubians .05 031> guitiaans 3,58
3yly JUIS U3 & Jls paed 45 Oy s 18,8 13 Slo pow S5 3 B2y 5 Sy 3,5 0950l SINGIE CONE iS5 L o BIO-C s 4 75
o SN b Lol (b8 e85 I8 lalais JUK )3 5,5 Jsb b o)l 4 alolsdly 5 asiliyy Y b 668 sy Syl 5 Slo pow G
Bdges a5 ans bl (31,500l g 0xiligs Cdge muey b L g ses AV S & dtie] aty b ladges b plowl 3o (3508 (5jlo 03 puid g Bl
o g 7N e e cagby) 193bgSSl 50 aian (S e s Lyl o (s w1 liseb] jokate dr a0 iRols g Bl gy canliol bl i yel oS
LA (65l (38 ol dx > VY

Journal of Babol University of Medical Sciences, 2024; 26: e66



Comparing the Effectiveness of Two Methods for Removing Residual Root Filling .../ N. Naghavi, et al A

Xo/+[-¥ gl bl L (Udg, China) M3 Retreatment Rotary Files g jl sslil b g clawsh oyzilsy 51w dd5e ooy
25l e 3 UK 5,lg Drushing s = 5l ssliul b ¢ s y20 Lo Y IN-AN0-0UL JSiw do b 50 45 & jgo s o plosl ¥o/+ /48 4 YO/+/+A
Jsb 4 BB iy oyloj b gy oyl s 031 gutitans Z¥/0 NAOCI Jolomo b 35 5> JUIS g osd e 7Y+ S 4 azié] 55 L oo JSeous o
baS ool ddog bd,S opiols g s diges PALENCY dy (oo jiaod pas g, 03,5 ploil Vo o)leis K-file patency Lis 45,5,
ag (B)Saly (JolS summa loys 58,8 a5 )3 b s oamlie Jll (g9, 0aiiS py o3le Y/OX oleiS, 5 55 (BONew-Oral, China) o I eslizal
L Sis paper point b b Juls o

Vjhady, JUB sgdiad sly g plul SOyl edlatul b J5uS 09,5 53 guiend 08 @i (2B WY 0g)5 dw > (Bolai b ladiges aslil >
YL ady, JUS ws Jie JUI @ ¥ xS Side-vented (pjow G b skind g dlgo pgd 0,5 55 b odlizul ZY/0 NAOCI Jglxo yid Luo
Ultra X Ssgul gl oS yio oo VA Jobo b (ZY) Y0 3l (cloyis s 5l oolazal L WZ EDTA 1) Lo ¥ 5 Z¥/0 NaOCI Joloeo 2 Lo
B g ons Jaa JUIS & Yo xS Side-vented jew o b odimd g dlge pgw 09,5 1 .05 o3> gz (Eighteenth, Orikam)
3 o 8,5 )18 o3kl 5y90 X-SMArt (5,bg, ye550 1 N/CM JgleiS b sy 1 5g5 Ave 3 oo o8 8 loglas b s:lle M3-max file
2 2 (JSR15Sag ) oo Sl S5 g JI3ghs s > IS8 (s s S (D&Z, Diamant, Germany) s bug ges o 5,
9 99 odnliie yiny s (IS slod aSo) Can (g AGSS jolos JUKT glad @ )l b dol Jos 4y > 9 b dbol Sl JIeSd 5 JBb cuows g3
2545 odalie YOX (oloiS )50 b oSy Sog sl o j adiges 03,5 plosil (3:83 g0 0 Sl 5 (Slio < JUgyS oo duw &y adl) JUI (st
o JUg)S alao a3l puglai 2ad @By () 3)90 E95 53929 Sslime L sl g 00d oS Sl Jgopy (03 YF (4l 0siladly Slge e
03l b 9 Vo a5t SPSS 1381 5 lame (5 lnail g)lol 5JUT .0 byl IMage J jjle 5 5l eslicl b pglas g ang 82X oS5 50 S0l 4
A S L g ls dxe P<-/40 g plbsl ANOVA ool I

b 4l

st M3 Max g UItra X o585 a5 cd (6yls sne yob dy J5S 09,5 13 05ladl Hlow do ) ok gy haito duo o 50 ol ol @l
oo ool M3 MAX 09,5 § 58 09,5 4 bgspe o ity oilaadl 0aiiS” 55 dlge )ljse 35268 g oy JSel gl ,3 (D474 ) 390 ol
(Y Jgiz) 2lie JyS 09,5 2 baapo 0kilesdly dlge (line o s o8 JUg)S 9 Sleo glaiie )

sy JUE (g5l (pBg) SuS 4 glallo p2 )0 ouilondly 0S5y dlg0 e ¥ Jgo>
p-value MeantSD  slaxi g3l g, o ahalle

JS!
oy (YAY==2YAN VY M3 Max
) Y/YAEY/YY WY UltraX
F=vA/
YA/AYEY /Yy Y JS
She
oy JJovE. /55 Y M3 Max
NINEy Y UltraX
F=y¢/y
Ya/yaEY VY Y Jys
JUgS
<o <IYSEN 00 Y M3 Max
N NAVE ALY Y UltraX
F=rv/o-¥
FIAFEY/0) i Jgs

Journal of Babol University of Medical Sciences, 2024; 26: e66



5 Ohen g (6985 105 /o150 (ylayd 50 adyy JUIS 008y o5lesdly dlge s 39, 93 (o) dunlie

0955 5 (6 pSeudin yobo au Lol il (g yl> dime gl ;500 L M3 MaX 4 Ultra X og)3 g5 55 o1iledl dlge o iue calaiio duw yv )> wizens

S sme M| gblie ;d oileudl dlge yliee M3 MaX 09,5 15 1 dulio ;S01S5 b alaie dw 5 05leudl dlge ljs0 09,5 y2 )3 Doy yiaS S

chaio ;> 0x5ledl dlge lime JyiS 09,5 53 g0 JUs,S 3l s (6 St yobds JISul alatia ;3 sxilesdl dlge l5e Ultra X og,35 5 Lol cuilss
331 JS gl it (5o ot sl gl 3 5loilSgn e e 3 S e it (5ot b &t JS

S5 Aol g SOy

sgb 4 Lol sl (gl ime ciglis (S5 L M3 mMax ¢ Ultra X og,8 53 55 swiledls dlge ljse calatio dw yon 53 3l U5 adllas ol ol
Sl ly JoSo 5lShy Bg) 99 plis 4 Wlsie M3 MAX 5 Sigesl sl sloeSiSil oolizul 5 ol J) 092 268" S35 095 §) (g
b o3lusy Lol cilys cilisee gblie )3 035 b (JFoli5 gy 95 Mz o ol ogde 39 odliinl saoxe oy Iy Seslpger s 9 5255
90 Juols |y (5l wwls Jbg)S g (oo (Bl alaio dw ;3 M3 MaX i oslizl

(A) 395 Aty JUIS 0s5losdly (sl ylows 31 (it Bl el lg5 o RECIProcy XP-endo jl eslazl sls olis o e 9 Da Silva adllas
oslitil ool Jlows 5 KB5S i 6503l oz IMAGE-D 152l 5 osSng Ssose il | s ofySan g ROSHAY ol adlls 1y guvon
S o UItraX ENdOVAC L gtz jl cidg o0 oy950] SUME DENE (ol juogsly Y b a5 o laid i layd 51 (e (¥) 23903
bl > Side-vented (coisus jjom 5l odlil b osiladl dlgo (lime 4 bgsye ol 153905 o3litul JoSo SuiSG lgie 4 Jlbd pué Siiguul )
Dy polb adlllae slaasl alie JUg)S 5 e SISyl

C-shape (sla JUIS g s 93 9 S (sla s dame (loys JLos 4 oilesdly oaiiS” ) dlge 5o 45 0 03l ()l o Ko 9 KIM adllas
s Juls > (EndoSequence BC , EndoSeal MTA) oslizul 5y90 1505 sloylow Lol (V) ol asliie BC Sealer b i yoo0l 5 o
Aidgs aziliS (gl o 1y onilasdl dlge o ity C-Shape

S o (VV) L gy Sigul gl (oo J3 4 JU oylgsd 53 osiledl BIO-C s 5o o Kea 5 COIOMDO adlllas o
O Syl sime gl « Sogul gl (sguins | L Lol 39y yui RECIPrOC System jl oslicwl ;1 s AH PIUS jlus 4 cons o1kl Bi0-C
e o L ks Lol g izt Sgua |y 00 5 dlge chie SKogul gl (souiituns pls dalllae (cladidl b gunod 003,55 oamlive 015lasdly dlgo pox>
bl el Ay 008 5y dlge JolST CBls oy 018 SGSS

b Jbd souitand 9 Sgulydgl b Jld e (soutitand b amnlio ,» XP-endo Finisher R sy, sb Ui o Kea 3 VOIpONI adllas
EndoActivator «, c..s XP-endo Finisher wsh ;i 55 o Kea 3 Ozylirek (1) cul 553 ENdOACtIVAOr 5 gl
2 (VF) 2,38 o sl s cidgs 0l o)ﬂgT AH Plus Ao b aS ol daze (leyd 5l s (65508 03leydls dlge cquiiind Sy g g Irrisafe
XP-endo Finisher L1 og oas eslitul oxiladl dlge lime (o (sly gSwg Suags yiwl 3l yols axllas aslie 45 ), Kot s NAVADT axlas
Crozeta adllas 5 .(V0) 9 013 JUIS ke 9 Sl >3 13 (N-ZOE s AH PIUS (cla jlow) o5losdly jlow of5e pSois ialS 4 e R
(V%) cul y55550 BC Sealer 3 AH PIus L Gis ¢l XP-endo Finisher R 4 cuus Sgul gl ) oslitul 15,5 sanli o), Kon
5 6 Bllaml s 4 Jlb e Siguol o) soutitanis g ENAOACTIVALON 6K 4y cannd M3 MAX 1 oslizsl sy lis o Ko ¢ LT aslllas
i 033l dlgo el ywgn (sl low 5l L5 Slellae (1)) amd oo L5 JUgyS Al 0 prenl 4Y Gls 1) (o juie cubls ductility
rars &Y ol Bl el (Sl (LS a0 55 4 el (W) 5,035 o sl 4 AH PIUS 5l IS Lo ailo dajlos s &) G
b S e Bl 1) olaBly dlge Sigul gl Zlgel 5ol 51 (G5LaS & s (55BN, g0 (SlSe (5laSy sy o S 4y izen L
Jsb » M3 Max o wib s ol & cal 5Sae M3 MaxX G, UlItraX og,8 15 Jbg)S a4 cons JS] dlaie 55 o55laidly dlge p391 ytiin
oyl 3350 loyd al )b )3 g Jlsd JUIS Jobo )3 ol & oylil 5 ool ol pls 28,5 5148 o 6 yie dhe ¥ B UIERA X Lol s oslizal JUIS
Gl ol Pl Kool o

oo 6 oy 4 45 EDTA Gliogas wors 55 Gluogas clde 4 oxladl jhw Bis 3 M3 MaX 5 Sogul gl obly » sgdle
le Jpe il wlg o EDTA (sl 550 (S 09)5) S b gulitand opwiomod g b gy ol 2l 50 canl (See S 0 Jos Chelating

Journal of Babol University of Medical Sciences, 2024; 26: e66



Comparing the Effectiveness of Two Methods for Removing Residual Root Filling .../ N. Naghavi, et al v

Sl prg oyl by plSoxl el S0 EDTA i o Ty le ol L Kol cslinylor 2ol 1 (¥) 48 bl |y sl (sl
DAN) WS s zle 5l ol el S g 00l 1,5 56 cos |,

e 39 1, alS el oy 359 355 plays ot S 5 o bl 3 Loyt sy JU 5 el Sy e 453 o

b (sl dize il 53 sy ol (VY- 5Y1) 2l e elosdl Slgo LolS’ o 005 L g, 5 S gead 555 olellns 51 (6l

ol L5090 305me (Jloyd (sl (pg slaso)

FUS P RYRLY

g Sihgll 09,5 ale uL.ib slasl fuzmen (o0 5l Colos a4 Ao (Sbj pole oKl (g)5ld ¢ Gladsd Coglre | aluwgin
20,5 o (19,08 il () Kan anlllan opl y3 a5 sgutie (S5 51055 00ty 5153 dlge otulejl o,\Kan

Journal of Babol University of Medical Sciences, 2024; 26: e66



A Ohen g (6985 105 /o150 (ylayd 50 adyy JUIS 008y o5lesdly dlge s 39, 93 (o) dunlie

References

1.Volponi A, Pelegrine RA, Kato AS, Stringheta CP, Lopes RT, Silva ASS, et al. Micro-computed Tomographic
Assessment of Supplementary Cleaning Techniques for Removing Bioceramic Sealer and Gutta-percha in Oval
Canals. J Endod. 2020;46(12):1901-6.

2.Sinsareekul C, Hiran-Us S. Comparison of the efficacy of three different supplementary cleaning protocols in root-
filled teeth with a bioceramic sealer after retreatment-a micro-computed tomographic study. Clin Oral Investig.
2022;26(4):3515-21.

3.Roshdy NN, AbdelWahed A. Effectiveness of guttapercha/bioceramic sealer removal during retreatment using
different irrigation protocols. Egypt Dent J. 2021;67:893-903.

4.Chopra V, Davis G, Baysan A. Physico-Chemical Properties of Calcium-Silicate vs. Resin Based Sealers-A
Systematic Review and Meta-Analysis of Laboratory-Based Studies. Materials (Basel). 2021;15(1):229.

5.Rathi CH, Chandak M, Nikhade P, Mankar N, Chandak M, Khatod S, et al. Functions of root canal sealers-a review.
J Evolution Med Dent Sci. 2020;9(17):1454-8.

6.Sarhan DA, Sheriff DA, Labib AH, EI-Magd MA. Depth and percentage of penetration of sure seal root and AH
Plus sealers into dentinal tubules with two different obturation techniques. IOSR J Dent Med Sci (IOSR-JDMS).
2020;19(9):54-65.

7.de Oliveira DP, Barbizam JV, Trope M, Teixeira FB. Comparison between gutta-percha and resilon removal using
two different techniques in endodontic retreatment. J Endod. 2006;32(4):362-4.

8.Da Silva V, Lorofio G, Valencia de Pablo O, Estevez R, Conde AJ, Rossi-Fedele G, et al. The supplementary use of
XP-endo Finisher R after Reciproc enhances the removal of a bioceramic sealer in oval root canals. Aust Endod J.
2023;49(Suppl 1):156-61.

9.Kakoura F, Pantelidou O. Retreatment efficacy of endodontic bioceramic sealers: a review of the literature. Odovtos-
Int J Dent Sci. 2018;20(2):39-50.

10.Nguyen TA, Kim Y, Kim E, Shin SJ, Kim S. Comparison of the Efficacy of Different Techniques for the Removal
of Root Canal Filling Material in Artificial Teeth: A Micro-Computed Tomography Study. J Clin Med. 2019;8(7):984.
11.Li Q, Zhang Q, Zou X, Yue L. Evaluation of four final irrigation protocols for cleaning root canal walls. Int J Oral
Sci. 2020;12:29.

12.Colombo JA, Rocha DG, Limoeiro AS, Nascimento WM, Fontana CE, Pelegrine RA, et al. Micro- CT evaluation
of sealers removal by reciprocal instrumentation followed by continuous ultrasonic irrigation in teeth with oval root
canals. J Clin Exp Dent. 2023;15(3):e233-8.

13.Kim K, Kim DV, Kim SY, Yang S. A micro-computed tomographic study of remaining filling materials of two
bioceramic sealers and epoxy resin sealer after retreatment. Restor Dent Endod. 2019;44(2):e18.

14.0zyurek T, Demiryiirek EO. Comparison of the Effectiveness of Different Techniques for Supportive Removal of
Root Canal Filling Material. Eur Endod J. 2016;1(1):1-6.

15.Navabi SS, Zarei Bina Baj M, Javidi M. Evaluation of Root Canal Filling Material Remnant Following Endodontic
Retreatment Using XP Endo Finisher R [Doctoral Thesis]. Mashhad, Iran: Faculty of Dentistry, Mashhad University
of Medical Sciences; 2022.

Journal of Babol University of Medical Sciences, 2024; 26: e66



Comparing the Effectiveness of Two Methods for Removing Residual Root Filling .../ N. Naghavi, et al i

16.Crozeta BM, Lopes FC, Menezes Silva R, Silva-Sousa YTC, Moretti LF, Sousa-Neto MD. Retreatability of BC
Sealer and AH Plus root canal sealers using new supplementary instrumentation protocol during non-surgical
endodontic retreatment. Clin Oral Investig. 2021;25(3):891-9.

17.0ltra E, Cox TC, LaCourse MR, Johnson JD, Paranjpe A. Retreatability of two endodontic sealers, EndoSequence
BC Sealer and AH Plus: a micro-computed tomographic comparison. Restor Dent Endod. 2017;42(1):19-26.
18.Atmeh AR, Chong EZ, Richard G, Festy F, Watson TF. Dentin-cement interfacial interaction: calcium silicates and
polyalkenoates. J Dent Res. 2012;91(5):454-9.

19.Garrib M, Camilleri J. Retreatment efficacy of hydraulic calcium silicate sealers used in single cone obturation. J
Dent. 2020;98:103370.

20.Tavares SJO, Gomes CC, Marceliano-Alves MF, Guimardes LC, Provenzano JC, Amoroso-Silva P, et al.
Supplementing filling material removal with XP-Endo Finisher R or R1-Clearsonic ultrasonic insert during retreatment
of oval canals from contralateral teeth. Aust Endod J. 2021;47(2):188-94.

21.Silva EJNL, de Lima CO, Barbosa AFA, Ferreira CM, Crozeta BM, Lopes RT. Efficacy of an arrow-shaped
ultrasonic tip for the removal of residual root canal filling materials. Aust Endod J. 2021;47(3):467-73.

Journal of Babol University of Medical Sciences, 2024; 26: e66



