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Abstract

Background and purpose: To achieve a successful root canal treatment, it is necessary to have
a sealer with ideal characteristics that seal the permanent filling of the tooth canal. Over time, various
sealers with different compositions have been introduced to increase the obturation quality of tooth root
canals, and many studies are still ongoing to find the ideal sealer. This study aims to evaluate the
obturation quality of Endoseal MTA sealer based on the void and spreader track in the root canal using
intraoral digital radiography (PSP) and compare it with Adseal and MTA Fillapex.

Materials and methods: This laboratory study was conducted on 36 central maxillary single-
canal permanent human teeth with the same shape and in the pre-clinic of the dental school of
Mazandaran University of Medical Sciences. Root canal preparation was done with the Denco rotary
system up to size F3 according to the manufacturer's instructions. During preparation, sodium
hypochlorite 5.25% was used for washing, and finally EDTA 17% and sodium chlorite 5.25% were used
to remove the smear layer. The teeth were dried with a paper cone. The samples were randomly divided
into 3 groups and were filled with gutta-percha and sealers; MTA Fillapex, Endoseal MTA, and Adseal
by lateral compaction method using Master Cone 35 and cone 20. After the sealers were set completely
for 24 hours, PSP imaging was done with a parallel technique, buccolingually and mesiodistally, from the
root canal of the teeth, and the presence of void and gaps in the form of spreader track in the three apical,
middle and coronal regions, was evaluated with 3 independent observers. The data were evaluated with
chi-square or Fisher's exact test, and items less than 0.05 were considered significant.

Results: In the current study, the obturation quality of MTA Fillapex, Endoseal MTA, and
Adseal sealers was investigated on 36 teeth based on void and gap in the form of spreader track. These
evaluations were done according to the direction and location of the sealers. In these evaluations, Adseal
sealer had the lowest and MTA Fillapex had the most prevalence of spreader track prevalence, although
these differences were not significant based on the chi-square test and there was no significant difference
between the prevalence of Spreader track among the three sealers. The void was observed only in the
Endoseal group in coronal (mean: 0.5) and apical (mean: 0.7) areas. The results of the Chi-square test
showed that there was no significant relationship between the prevalence of void with coronal, middle,
and apical sites in Endoseal (P<0.05).

Conclusion: No difference was observed between the three sealers in the voids and gaps in the
root canal. Based on the results of this study, the obturation quality of the above three sealers isn't
different from each other. Although the presence of more void in Endoseal MTA sealer was not
significant, it can indicate that the handling of this material is difficult, on the other hand, according to the
manufacturer's recommendation, this sealer is recommended for single cone method and is not suitable
for use in lateral compression method.

Keywords: Dental Digital radiography, voids, sealer, Gap, Root Canal treatment

J Mazandaran Univ Med Sci 2024; 34 (236): 57-65 (Persian).

Corresponding Author: Salma Omidi - Faculty of Dentistry, Mazandaran University of Medical Sciences, Sari, Iran.
(E-mail: Somidi@mazums.ac.ir)

57


mailto:Somidi@mazums.ac.ir
http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

ops—)ls (S i) 3oL coalS dilba_) as

(OV=40) 1o Juw oapeids PRG o)lads  @)lad § (W )93

auiny ) JULS ja Endoseal MTA pluw U.l."l'.ujga?.li Cuan S W p
g Ylirasa yilma Jala 8l Sgqual) jl aalaiwl b lwil (jlaia

Adsea gMTA Fillapex juu P L 1 auylin

" ool dll j
"' 3ol loduw
FGM%L“- Lo

dIuS>

313 Jo 4 e 8 JTol] Sl oot b e 3 5205 (OI03 JUIST G350 a5 Oloys 4y plites g 290 9 il
SLadUS i ol CadST il 53l g (oslite LS 5 b salises (sla o Olo b 53 .l (655,08 0358 Ol JUIS
CdS oLl eoda U asdlbas ol s yls alsl Ol JTodl o o3l Cgm suate Slalllas 5 odd 3 jme OIS 4l
s Jlaas 318 sty 3l oslizal U aduy JUIS 53 35 g0 sy el 55 5 ol ulul , Endoseal MTA [l ok 5 o
AL o MTA Fillapex s Adseal L 55 L 0T awslas 5 (PSP) Slas

2 0L Rl s JKE L Olst s JUET <SS M Sl Il sle DI V8 (g5 » ptole3T andllas ol g, 9 lge
2L L DeNCO (655 55 s b 4y 5 JUIST (55 lmosleT . ploit 015 ijle (S ke oRils (S sl ¢SalS” 6
R AL T o i s Sl gl esbeT o il plreil o5l a8 ol grws bl 5 FY
GdelS S L Laphiss i eslanwl do ;5 0/Y0 e Co JS 5 Lo 3 EDTANY 3 el 4Y Cod g Culg 5o 5
5 Endoseal MTA (MTA Fillapex 6Lajlrw)l_<ﬁ\:}flﬁ}.\sumasUf\‘gongjﬂm.msﬂ.u&:s—
e 4y b ke JolST 0 o S g Loy T Y 3 oS 50 oS b Sl eslizal b S oS5 s 4 Adseal
5 it Laolus adyy JUIST 51 Stz 50 5 S SL O ot 5 53lm ST LPSP (6l 5 3 g el YF
W 88 bl 3y g0 s BUY Lo Uy S 5 She (I aiaie a3 5y ol 35 S 4 5 5 Ol 3
b b 8 55 ls gme /00 5 530S )l pe 5 088 )15 Lol sse B G L s 93 1S 0pe5T L ool

S 5 ol _ulul, Adseal 5 Endoseal MTA MTA Fillapex sls hw i) T CoaiS bl anlllas s dndidly
plosit o oSS @ Joue 5 g o p L0l 551 ! L35 15 gy g 3030 OIS YE (S5 s el 35 D) 30 4
L gla ol andl 635 Hob yuul s, E e S ot S MTA Fillapex Qifrs shyls Adseal L s oL550 ol 55 .d
L Ol bl s gz o s Olon 53 5oy sl 3§ gadh Olon (513 stme D 5300yl sme 55 SIS 05051 sl
53315 05 53 IS 0 5a3T s s calin (/Y ¢ 850e) Il 5 (/8 ¢ ka) JBs 87 46 55 55 Endloseal o5 8 5
(P</00) Sl IS 5 Slo dBs S sla Jomo b ol ¢ 58 o (6513 as bLs 5 Endoseal

bl 5 i edalie adyy JUI 3 5 go SGE 5 Ol 5 5m s i 51 b 4w Ols 505 canlllae ) )3 sgzbiinn]
ax S1Endoseal MTA JLu 55 15 oy Ol s iyl oa b (S5 38 o o sy T oS aalllas ol s
S b o g b (B b 1 Sl S o3le | i 4 AL gl 0L L5 on S 305 3 e
il ad bl Sl (ST ) 3 eslial (Sl 5 el okt o 5 oS o 5 1z el 03

a5 0loys 008 ol elamms (318 5515 o 153408 s 0l

E-mail: Somidi@mazums.ac.ir K51 0 sk 65l — Gl Loduw :giume —ilgo
Ol e s cOls3le (K o e o8l ¢ (STl 0aSCails o (b 5ilis (6 gl

Ol sl 05k (S ke oty ¢ (K 51is Sl 50 il 05,5 oLkl Y

Ol st e (S b o8ty ¢ S gl 0aSCiils ¥
;,\Jin‘wu‘;,\,.u;ub;(.:ﬁr,inximvi.:)gum@uL;,),.”&}omé;,s,i;\)a;ft,u_;m.f

Ol sl O3l (S, p ke oty (bl 05 ¢ 5T 05 8 ()bsleul B

VEYIO/YA Ly i e VRN D Sl g gl b ARAARANEICHISEY R

1€ 10 )0a)aids « PG 2)Laids «@)gd § (W )93 ohdjle (i) ol sl dlas OA


http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

pliSam g ghilpu allje

s 31 5 4l gls5t 3l eslinal dha 51505 onlas
R 03 2SSy Sy el 5 (59 A 5Ky S
A oslinul Jlzous S5 sl iy ) aallls
O3 Sl oyt B B35 s e andl ($1S 505
JESl glacsl U EbLo)l 5 i b 0l &
A s am bl g ¥ bl 3o b 5 Ol
RQRPIaIwY

S ol paees OS5 il andllas o
Lrols jasii 53 Slas 5 Jlhows oSS
Slas Jols ST glas b alin 53 &Ko 58
Glae i (Jl> ol LA o Jos 2 CBCT
1 155 SLAESSS ol b e gb ¥ 5l 585
Q)3 50 0 03> oS

kS ) a3 b S Slllas S|
SR oy T S5y Endoseal o oo 5 o
e ol kS 0556 e el bl s g 54 oS
Ll 508 Gl (ST S5 S eslizal L
oz ol o i S 4 e (55 11
Adseal 55 A S5, C,:;?V.me)gw\ oS
Slallas (ol CoiS 5 SO, Ced 4 a5 L
Gl lie Sladllas pimean .ol 3 5 Pl (3 godows
45 S5 plonil 5 iy T CohS aa 3 (6oL
Olays Cudd g 33 b how Csatl 4 4> 5 L (V0]
i | CoiS gt s Gl s ke
93 42y, JUS 53 3 g 50 SW(@AP)CS 5 Sl ol
MTA Fillapex (Adseal (Endoseal MTA ¢ls L.
S5 6l e 53 1y Olays Coth ga Ol oo 5 LS il
s S alie KuSG Lo

L 59, 9 slge
S 53 05 LS At lejT aalllan o
LS L 0l djle (St e oKl D
&l s £ 4yt IRMAZUMS.REC.1401.562

doddo

Il Olays o 5 Sl & ulse 51 S
Ogs 4ty JUIT 05 87 5 005 00 0I5 42y, JUST
O e ady, JUST BTG B35 (Dl Ol
2o el a5 s JUST s 5y gl sl
» L SL S m 08U S el 5 S5
g S @l B 1) WSAL L IS ST
ISy Gty L sdome Cigie 4 e o5l 5 b
ad ) JUIT glaas 03,5 o g (355 o0 bl
osliul 3 S 03linl € 16 8 31 g5 &) gots Ol 5 oo
S92 JUE (gum aw glab 05 57 5 (gl ke )
JU 03,5 1 Cogor cmmbin b Ol ) AEL 0
Sdee SV sb Lo ga 5ol ol o ealinal 5 a4l
sl A5l g o b ko (F)LEL o 5 gn 4y Olays
3lgs 358 Cmed 4 S (g @l 5 il sl UK
Endoseal .Ga)dules 1y 45,8 i 515 oy ol
mineral trioxide aggregate (Endoseal MTA)
G ol 5 ol 0k e |l 457 g o
5 el o s IT oS Lale JT (oS
Ol 55 e OT Ll 5Vl oo S S 5
S ool e sled g5 Ol e sl &
oylal oy lan ol 585 oslls 56
reelS sl 6 ke MTA Fillapex .as$)s 5
Ooda Sl ok e 536 4 L a5 48 ol S
2bers 5555 sla S35 S s MTA Fillapex .J 5
MTA 605 5 sla (5505 b ads JUET e &5
Clas s 4 (Sl 3 2 e Sk 3
Gl (rle o YU b ool ( JLST 53,
Y ene YU Coslie 5 oS S Ol el
3 eslizal 340 4ty oMb 3 Ikl gla b Ol 2o
SAH Plus AH 26 (5 los &y s 4 0T .05 ,8
(V) dzes o iws s Adseal

CodS s p sl Salime oLl Gl s,

)LL‘JA L&u;)) Lﬁ-‘J‘ r‘u\fﬁ.))‘b S0 f'{,)}’."T

09 11€eW yoapeid « PWG )lad «0)lgd § (W )9

ohsjle Ak} eole oGRSl alas


http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

olsds alyy JBB s Endoseal MTA yluw oﬁx.g)geﬂ S

EDTANY Jsle 1 peasl gas¥ cils 5 gl p Culg
b esliwl 4zds Y S (6l (O sl e opls o) Ao ys
e o S g s O ML L U 2l
i 5 et Gl Jgloes O ML L s 5 oo y5 /Y0
¥O o led delS 5STL 1 aduy JUIST e 5 A 0305

OANds Ses (Meta, Korea)

Laollis JUIS™ 05,5
09,85 803, S ¥ Sl Sy s 4 B g
e 568 Leds g0l (013 VY fuls
(MTA Fillapex (Angelus, Londrina, PR, Brazil)
Endoseal MTA Jw 515, 58 Loks » slaolss
S8, Ledkd , slolts 5 (Maruchi Korea)
Ll o Ad seal (Meta Biomed,Korea) L
(Meta, Korea) ¥o o s S e 3l os S 2 sl
(Meta, Korea) gdsl5” oS L Laplis . ad oslasal
o e s S S ey S ey s oS
= A CLES ST o )led oS e L e (S5
LU o UE ptal s oy 5o Yo oyled
w3l 5 4 e 5 ey 3 S8 b (5 e ke
Jsb JUs S p g &S0 51 5 b ook el 57 01 B 2
Ssmeils b g Jo o dan S 5400 Ll g0 4l
it i 123 8 Lol o as 053 (S 00
Cole YF Oe 4y b L 6lS O o (6 5 OIS
S Ao p3 Ve by s ,a TV slas s

REER

Sl s
(Digora Optime ,Finland) PSP (s,\s s » sa5

S 4 5 Sl ST L OISk JUST )
Lo 1 8 5oy an 3 g Jws g o 5 JSISL
e YO CmM Aol 55 5V MA O KVP (Ol ks

2Ol e Kl aalllas () 55 47 s oslizal
VAY 5 F/PVER/AF s 4 J S 5 dstlde o 8 g5
3,5 b 55 L5 5 andllae jl eslizal (V)34 VY
G 3 A 03T Ol =0 /00 Jsl g 55 (gl
WY e, S 8l p wsm e Jilt o(B=2/Y)

Dy 4.’_5.@.9“9 CMJJ

Ollis (g jlw ssls]

O30 JUK ¢S5 M Se Ul slw slaslass
Jos odle w36 CE) 15 (S L (e
O};‘""WU}”\-’ 4dl_<:a1\ (.}.ﬂgii); Lol 09
J)UA_&{‘)JL_;K&V@;J;J{&\S}W)JLK
JUS ot dlonn s KeeSKs b Sy gl 5 ¢ gl s 5
OS5 558 Job 5l b Lol sS (Ss 8 et
L andlas

Colo &K S a0 LOT dadlds Sl it
Ldd Ssae As (O 5105 8) o ys Ve e b ys
gL s (A e DT eslital 3laj b e
= OmosS bl 5 sid 55 Sl eslanal L sl aes
)zug\xswwuﬁ-\'@:@w&lﬁfﬁd\:‘
K-File) s ¢S s Sile alie S0 5 plu b o5
S aS ol b eds 5,05 JUST s 4 (Mani, Japan)
S o 0351 5L 5 5 A Sy 9,y JSGT ol 8 el
SV e s €5 s o ol Oliabl JUIS7
b a8 s SHLS U b Ol 4 ol
DENCO (5L 55 pomams 3l 42 JUST s K g
LY 5L U s eslecwl (Super File 111,China)
Ol g bl g Y NCM S5 5 5 YO 1PM sy
S S (PP el CilwesleT ot sl il 487
M)JO/YO('{'J_.AC_H"JJ{}ZAJ}J:;AJHJL&_‘A\L:
2 gl Sk e 5 (Ol Olays K3

1€ 10 )0a)aids « PG 2)Laids «@)gd § (W )93

ohdjle (i) ol slEibily dlas [


http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

pliSam g ghilpu allje

3568 05T mls s SANF S 5 e S5
Eo O Sololne Ll Endoseal s 55 sls ol
02 B IS 5 Sl edUs S gl Joe b ol
o el 35 8 g Slaesls SGke ¥ ojles Il
Endoseal MTA  Fillapex Jols L w Sk
s v ol 0l ys s 8 55158 Adseal
ol adl s g s el s, g5 U"J:{’f «l,ls Adseal
Ol 5 3505 15 sma 53 SIS 0 503T bl sl
St 0o 53 5y il 35 8 5 Olos ()13 (e

(P=+/FFY) Lil edalie

S S8 4 Ol § et 1) osled Joor

.

S o o - Heps

Ol Sll) (S (o) st

. JS  MTAFillapex
- . Juy 7
- ' S

C/R)N XYN)o IS Endoseal
e e (F/0)) Jbs 5
S

- . IS Adseal
- - : Jiy 5

- : S

P<./v0 Gols gnn 390> *

Ans 3355 W s o el 35 6 e A e 1Y 0olad Jgur

Jbss 150 5 IS ST
s e JS slass Sl 3535 e
(BL-MD) (4e33)
¥ VA (n=y")MTA Fillapex
Niaal A4 \R¥ig (n=\v) Endoseal
A4 o8 (n=1v) Adseal

35 o Lo ool R I - PR

i Jlss g 505 IS SL S 5355 5 o
S 4y 5 IS 5 Sl U S sla Jome oSS
Adseal (Endoseal MTA  Fillapex oL s L.

g T e o S 5 s S

S 93 93 S e Olon 53 5y il 35 ¢ 505 Ol

(P> /0 0)uis oualin

void detection
) LAuLo— o3Il g Sldai (> 49 rv\; Lsgersy

0 4 Scanora ,l 8l o 5 5l eslimul b e s e
ISt aibeie 4w 55 PSP (i (L35 (Sordex)
5 (Gle 2o e F.0MM) Sla o S5 51F,0 mm)

00 HL5, ALy, omm) Jus S

Gpreader track) ;b pil 35 oy gootr S 3525 b i)

4GS smspde 53 sl uyp osde
5 Sl (UG ailate s )3 s sl 35 S8
A ol Uy S

S tils &) Jan BUY Lau g sl plos
S 5 s sl S (Sl 2T Jlw
IFEIVIRCINE YR B I 3 PSP EDY (NG A PP}
o 53 35> /A La § edalin 0l Kappa value
Al Ot 32 Do 92 85 25 ol 5 15
o A ol b g ol S5 A s
S B i adllan b 5 8 Al

oloT (sloos)s o g e
S a5 s 5 sla et U S aalllas oyl 3
g b asliul Aoy 5 Shl 3 e ol ol
oslinul i B3 L 5 93 65 O5a5T Sl e sl amslin
(IBM company, USA) SPSS |3l 5 YY 4w 1.5
S mn a5 A o3linal (65LT Slwlons (s

A a8 b s e/00 5

Adseal Endoseal MTA Fillapex o5 Saw >
JUs S 5 ISt 4L 55 53 sEndoseal o5 5 s gz
5V IS 4t s Ol 5 Kle s odalie Ol

A ojlad Jgder) 355 0/0 JUy S 4l s
3 . Ab odalin Endoseal v ;5 Lgs Ol

o Sl s 5 ol fad O ojled s

G 1ICe oapeih « PG o)ladd «@)led 9 (w 0)9s

ohsjle Ak} eole oGRSl alas


http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

olsds alyy JBB s Endoseal MTA yluw oﬁx.g)geﬂ S

24 el ol S e s 4 0T o 5 s
S S5 (Sld dmd (il oS5 gy Dlalllas
&G Jols oS K iy O0FOMs s oS K 4
L BUI slas 534S Cl s ia LS 168 by 5ue
LS, U SS Sl 4 e 45 o 0¥ Culinss
Js v culons ol Ogline JUKS (slaoyl g
o 35 = 55 JoS o 5L 5 2 3lae Sl eslazal
LSS ol ool colas 51w Il 5 oL
vl oy oLl s 4 8l s0 Crd fow ol
PNl oo JSKin 6 05

s ol sl Fg) Sl pol andllas o
LS 5 wilil anlllas 3-b 457 s o3lizul PSP
ol oy Jliams 5 Jliams gl & A osls 0L
Laobo Lo is )3 Jsens gla 315 500, 3l g
CSas )T 555 Chew CBCT s 5bas 0 S Jos
Ol jasis Gl padsy U sl 5 sl 51 AU
(YL b ol 5

w33 el 3y 51 (6 S anlllas ol o
For 53 Sl pard n F0S S AE psp e b8
S s 0 Ools s ol L A odalie Adseal
O e e e AP>1/40) 355 )5 gxe s T
SNt Sl g 5 Dl e 551 b
L .P>2/00) 5100 0L b e ol Ol 1y (6515 s
b SreS s ok i 51 Adseal [ Jl
B 0L oee L a5 S b 14

\,@_zr_fq_?o\}fo\,&wﬂin asflae s
Endoseal MTA . 5 JK! (.,miu JUK s
st ol g sls QLS AH plUS o5y b 4 S
A Ol Ol bl aadllan j3 550 Hls e
s Adseal 5, Aw b awlie )5 Endoseal MTA
ol a8 g 5 he IS e S 53 5 JUST
w55 s Oloe S5l 13 4 1 e L3
ool 5 (U sl s Sl 3l BL LS
oo SO 5Jin axlllas 3 48T S50 4 LS

ESSE o g o 2 ook el 35 § e Al F 05l Jgor
Sl 353078 S
o e " 2
Sl sre (4o y3) Sy
K BL* JS (=\)MTA Fillapex
</PVA
OFMY MD**
[ZY\ph BL by s
/0
Yo/ )Y MD
0 BL S
¥
e (700 MD
A BL IS (n=\v) Endoseal
ALEN
@m MD
GAM)Y BL Juy 5
ALK
@m MD
OADY BL M
+/A%8
! @m MD
o BL IS (n=\v)Adseal
ALEN
K MD
MY BL by s
ALK
W)Y MD
K BL S
ALEN
W)Y MD

Jbeys 45 30 MD ** (JI, S S, BL*

P<t/20 oyl gae 91 *

adyy Olays Coldse 53 b low Connl 4 e 5 L
ol ol ChST s R ) 03
b w53 iy JUK 55 3 50 s S 5 Ol
a5 , Endoseal MTA ;5 Adseal (MTA Fillapex
Loded 73 gla b 53 1y Olays Cid go Ol 50 5 &
s 8 alie S

300l 3) Dy o &8 Olie il aslllas )
S5 5 Sbe ISl bt 4 a5 e b Ol
Iy g soslbate glajlas A SOlallas i 4l
508 . Uiles S 5,158 4t TR
S o3Il 1y ST (5 e dhoo 0 b Lais 0l ) SKan
35 U B 51 S a3l aT 1 i S
oS b (5 S I 4 o a5 Olays o s
(Y ) dusls oo Sl e JUS

WJLSG b aw 4 1y 4o, O, 5 Iglecias
D35 s JUy S5 Sloo

Sty JUI 03,5 1 5 slite g adllan il 53
ol ol Ce ST s eslinal Sl oST1 5 )

1€ 10 )0a)aids « PG 2)Laids «@)gd § (W )93

ohdjle (i) eolc alSibils alas p


http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

pliSam g ghilpu allje

o3 g L Ladles o) S oS
o o ST 350 WSl ol sl tias e ST
N A Ll Jol8 Bl Slems o b O lew
(NS Lgﬁfj_la- 3dzes Oleys 5o JUIS (slaoyl s
osle) MTA 4l S V’“Kj' e sl e
SLa S 505 3l 5 s (Sl DS ol
MTA) 6,8 5l 5 40 Ol 55 e s
tmlin o 31 6013555 (ol S 5 5
OTL bl D) &Sls g ,un 5 bioactivity 0! s
oSl oK o T L glss o 5 00l 1S
LS 5ot S 5 S 0l Sl n )
Lo S5 men JLinas (05,5 o, Lal (b s
J=6 Endoseal MTA s MTA Fillapex =g ol
Lyl 5 53 AH26 05, hew 4 S 5 e 4 5
alllas )3 Jbo (I L b o o5 5 R o
2ol plely oyl iS55 Sl Sl
S id odalie 3) 6l b 4 S al oy
w5 bax SIEndoseal MTA b ;3 5 ke Ol
odans Ol Wil g oo J9 0350 L5 gme ol anlllas 4
3 Sl o o3le ol Kiin & W3l § 550
Sl A oSl OS b 4o 5 Gob Sk
53 o3kl 6l o g Sl okl ds g oS K g,
AL g lin (Sl oS5 s
o Obe G35 anlllan pl s bl Sl o
JUIS 5335 30 sLacE 5 Ol 5y i 51 b
G e e ety y o] kST 5 i odalin 4y

i b s

S pSwlow
o e ity Dliions Cslan S dhmny o
‘.;ﬁ.;j OIS suaSiils Cglae 9 Ol ke é‘;&
IS adllas ol plawl 53 () LGas bLs 4 ol

.ﬁ)‘.’bﬁ)ﬁw

35 5 b eslizul S JKiw 5 Continues wave
003§ aslial il oS5 s ) bl anlllas
OL&s adeT Cwsay ] 3,8 5 Anazi asllas s
ulJ':@ﬁ“'f—fuiJivf Sl sme 5 sbas Vioseal 45 sls
MTA Fillapex oT Jlsa .(P<+/+8) 5,051, 5,8 5Lu
LS ,6 8 L 45 _»es EndoSequence BC
sANaziasilas 53 iy eml D edd 5 by s
Bl ol s pLil S S i 4 01,
Ol 5as L 03l bUd«fo;xféb wlk.a@bbw
A Vioseal v dilea o5 Adseal L 55 Ol
A s MTA Fillapexjiz_.djtj_:r_f Cml 53
ol aslas 15 Jl o) b .l Endoseal MTA
ol i 51 01, LSan 5 Anazi aalllas (oM
Al e s 2T oy 03 Ssls 45 555 s e
(9)AEL Sl ol Jale

oS K psy 4o S Pai g Kumar alas s
«AH Plus Endoseal MTA L ¢ o5 4w L ool
A3l DL Sl 555 5 blie 4 s Pulpdent
5 LS cblis ;5 45" Endoseal MTA ;> o
Endoseal MTA et 3 ol O Sl
5313 0La 355 1) Ol (55 a8 pazme 1 508
S ol adlllas 3.5 8 15 0T 51w AHPIUS
1 Kumar asllee 75 |y seeals Endoseal MTA
Ol sy Adseal w4 S ) 65 i 2l
B ol Gl 5 Sl s IS olie 5 500
031> QL bl aslllae il 55 Kumar qls oD,
jsjblugj_:(._fgpu_;{j,AdseaI,L«_ﬂ«fm
S 93 Dl il s JLSG b s
S osba A3k Dol pl el 5 o e T
55 os eslizul oS K gy 5l andllas ol o
VA oslizal Sl oS5 g, Sl ol alae )

o5 Jsa S odS (6 5 5 (63 5o b
Olows 255 MTA L5380 sl 0L (5,8 5l

W 11CeW yoa)eid « PG a)laid «@)lgd § (W )9

ohsjle Ak} eole oGRSl alas


http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

olsds alyy JBB s Endoseal MTA yluw oﬁx.g)geﬂ S

References

1.

Bhandi S, Mashyakhy M, Abumelha AS,
Alkahtany MF, Jamal M, Chohan H, et al.
Complete Obturation—Cold Lateral Condensation
vs. Thermoplastic Techniques: A Systematic
Review of Micro-CT Studies. Materials
2021; 14(14): 4013.

. Zhang P, Yuan K, Jin Q, Zhao F, Huang Z.

Presence of voids after three obturation
techniques in band- shaped isthmuses: a
micro- computed tomography study. BMC
Oral Health 2021; 21(1): 1-8.

. Silva EJ, Rosa TP, Herrera DR, Jacinto RC,

Gomes BP, Zaia AA. Evaluation of
cytotoxicity and physicochemical properties
of calcium silicate-based endodontic sealer
MTA Fillapex. J Endod 2013; 39(2): 274-
277.

. Lim E-S, Park Y-B, Kwon Y-S, Shon W-J,

Lee K-W, Min K-S. Physical properties and
biocompatibility of an injectable calcium-
silicate-based root canal sealer: in vitro and
in vivo study. BMC oral health 2015; 15(1):
129.

. Kim RJY, Shin JH. Cytotoxicity of a novel

mineral trioxide aggregated-based root canal
sealer. Erratum in: Dent Mater J 2014; 33(3):
313-318.

. Rawtiya M, Verma K, Singh S, Munuga S,

Khan S. MTA-based root canal sealers. J
Orofacial res 2013; 3(1): 16-21.

. Moazami F, Naseri M, Malekzade P.

Different application methods for endoseal
MTA sealer: a comparative study. Iran
Endod J 2020; 15(1): 44-49.

. Yoo YJ, Baek SH, Kum KY, Shon WJ, Woo

KM, Lee W.

biomineralization following root canal

Dynamic intratubular

obturation with pozzolan- based mineral

10.

11.

12.

13.

14.

15.

trioxide aggregate sealer cement. Scanning
2016; 38(1): 50-56.

. Kim RJY, Shin JH. Cytotoxicity of a novel

mineral trioxide aggregated based root canal
sealer. Erratum in: Dent Mater J 2014;
33(4):576.

Ahmed SM, Gawali KS, Paul P, Ismail PMS,
Alkhelaiwi AA, Alkhelaiwi MA. Comparative
evaluation of apical sealing efficacy of
guttaflow bioseal ,super-bond Rc sealer and
adseal root canal sealer. J Pharm Bioallied
Sci 2022; 14(Suppl 1): S962-S964.

Patel S, Brown J, Pimentel T, Kelly R,
Abella F, Durack C. Cone beam computed
tomography in Endodontics—a review of the
literature. Int Endod J 2019; 52(8): 1138-
1152,

Aghdasi MM, Asnaashari M, Aliari A,
Fahimipour F, Soheilifar S. Conventional
versus digital radiographs in detecting
artificial voids in root canal filling material.
Iran Endod J 2011; 6(3): 99-102.
Nouroloyouni A, Samadi V, Salem Milani A,
Noorolouny S, Valizadeh-Haghi H. Single
Cone Obturation versus Cold Lateral
Compaction Techniques with Bioceramic
and Resin Sealers: Quality of Obturation and
Push-Out Bond Strength. Int J Dent 2023;
2023: 3427151.

Peak J, Hayes S, Bryant S, Dummer P. The
outcome of root canal treatment. A
retrospective study within the armed forces
(Royal Air Force). Br Dent J 2001; 190(3):
140-144.

Saeidi A, Hajipour R, Mahmoudi E, Feizi F,
Khafri S. Comparison of the apical seal
obtained by Adseal, Proseal, and AH26

sealers in root canal obturation with lateral

11€6 10 )0a)aids « PG a)Laid «@)g2 § (W )93

ohsjle Al eolc 2GRSl alas [2S


http://jmums.mazums.ac.ir/article-1-20495-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-08 ]

pliSam g ghilpu allje

16.

17.

18.

19.

20.

21.

22.

compaction technique. Dent Res J (Isfahan)
2023; 20(1): 94.

Tagdemir T, Yesilyurt C, Yildirim T, Er K.
Evaluation of the radiopacity of new root
canal paste/sealers by digital radiography. J
Endod 2008; 34(11): 1388-1390.

Abdallah Y, Nagi M, Hussein S. fracture
resistance of two different sealers (in vitro
study). Egpt Dent J 2023; 69(1):793-800.
Neelakantan P, Grotra D, Sharma S.
Retreatability of 2 mineral trioxide aggregate—
based root canal sealers: a cone-beam computed
tomography analysis. J Endod 2013; 39(7):
893-896.

Jafarzadeh M, Saatchi M, Jafarnejadi P,
Gooran M. Digital radiographic evaluation of
the quality of different root canal obturation
techniques in deciduous mandibular molars
after preparation with rotary technique. J
Dent (Shiraz) 2019; 20(3): 152-158.

Jho W, Park J-W, Kim E, Song M, Seo D-G,
Yang D-K ,et al. Comparison of root canal
filling quality by mineral trioxide aggregate
and gutta percha cones/AH plus sealer. Dent
Mater J 2016; 35(4): 644-650.

Iglecias EF, Freire LG, de Miranda Candeiro
GT, Dos Santos M, Antoniazzi JH, Gavini G.
Presence of voids after continuous wave of
condensation and single-cone obturation in
mandibular
tomography analysis. J Endod 2017; 43(4):
638-642.

Whitworth J. Methods of filling root canals:

molars: a  micro-computed

principles and practices. Endod topic 2005;
12(1): 2-24.

23.

24.

25.

26.

27.

28.

29.

@rstavik D, Nordahl 1, Tibballs JE.
Dimensional change following setting of root
canal sealer materials. Dent Mater 2001;
17(6): 512-519.

Venskutonis T, Plotino G, Juodzbalys G,
Mickevi¢iené L. The importance of cone-beam
computed tomography in the management of
endodontic problems: a review of the
literature. J Endod 2014; 40(12): 1895-1901..
Jin H-R, Jang Y-E, Kim Y. Comparison of
obturation quality between calcium silicate-
based sealers and resin-based sealers for
endodontic re-treatment. Materials 2021;
15(1): 72.

Al-Anazi MH, Mathew ST, Assery MK.
Assessment of Interfacial Adaptation of New
Endodontic Sealers to Root Canal Dentin
with and Without a Main Guttaperch Cone:
An SEM Analysis. J Res Med Dent Sci 2020;
8(3): 184-192.

Kumar A, Pai AV. Comparative assessment
of the area of sealer voids in single cone
obturation done with mineral trioxide aggregate,
epoxy resin, and zinc-oxide eugenol based
sealers. Saudi Endod J 2016; 6(2): 61-65.
Donnermeyer D, Bunne C, Schafer E,
Dammaschke T. Retreatability of three
calcium silicate-containing sealers and one
epoxy resin-based root canal sealer with four
different root canal instruments. Clin Oral
Investig 2018; 22: 811-817.

Torabinejad M, Fouad AF, Shabahang S.
Endodontics: Principles and practice. 6" ed.

Amsterdam: Elsevier Health Sciences; 2020.

GO 1S )ouelh « PG 8)Laids «@)led § (W 8)93

ohsjle Ak} eole oGRSl alas


http://jmums.mazums.ac.ir/article-1-20495-en.html
http://www.tcpdf.org

