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Background and Aims: Root canal obturation is of great importance in root canal treatment. Its purpose is to
eliminate microleakage, re-entry and growth of micro-organisms in the root canal system. The aim of this study
was to compare coronal salivary microleakage in obturated root canals using lateral compaction, single cone
gutta-percha and System B vertical compaction methods.

Materials and Methods: In this in-vitro study, 80 single rooted, human extracted teeth were randomly divided
into 3 experimental groups (n=20) and 2 positive and negative control groups (n=10). The specimens in each
experimental group were obturated by using cold lateral compaction, single cone obturation, or continuous wave
of condensation (System B). After that, coronal saliva leakage was evaluated. Data were analyzed using Survival
analysis and Log-rank test.

Results: The results showed that all the specimens in the positive control group showed evidences of leakage
during the first 7 days of study. None of the specimens in negative control group showed leakage during the 30-
days period of the experiment. Survival test and Log-rank test showed that at the end of the 30 days, there was
significantly less resistance to coronal salivary leakage in single cone method compared with lateral compaction
(P=0.039) and continuous wave of condensation (P=0.019) groups. No significant difference was observed
between lateral compaction and System B vertical continuous method (P=0.564).

Conclusion: Based on the results of this study, lateral compaction and System B groups showed higher resistance
against the coronal leakage compared with single cone group.

Key Words: Lateral compaction; System B; Coronal; Leakage; Continuous wave of condensation

S

3959 iz 3 Camilon o plosl jl Ban a8 39 o Cguime b yla5d adyy (loyd By, 1 awlsl 233 S s ddyy JUIS 53,5, 1AAD g Ao
sbaghyy o iy oddy U 3 Gl (2T i) dulio 5 b)) addllas ol plonl I Ban a3l oo JUI J315 &) lapuaslSlg Sim 135 9 3000
g System B lawgs (63908 051,59 5 S bgysre S ils o515

iolojl 09,5 dw dsy Bola jola 45 €85 ploul sl ol 0w (laduy ST s sliia g9y o IN-VLTO g, 4 addllas oyl teWy ‘_,:39)
5 LRSS bgysee S5 0 (ile o515 sloihg) 4 stilejl (sloog)S 51 paS jo (clo 3 0 e 6 03 (ile g Cte J S 09,5 93 9 (2B Y

pS3983l _590] 09,5 = S 3l 0aSLiils — 5 (S pole olKutils — B Ll — Ml (LS — o a5 1 LS 1 gheane e t

maminsobhani@yahoo.com : g Sl SLis SEFAYYIY: il

ATARN



mailto:maminsobhani@yahoo.com
https://journals.tums.ac.ir/jdm/article-1-120-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

ol 50015 ,8 dilie 28 e bgyie SO il> WSSTy b gy & ddoy sl y b JUI 5 d‘)" U ey dulie

Loy s )3 plool adyy JUI Jobs @y Gl 51 (09,80 cuid o) 5 B0 53 Siwdlyige 5 (810665 35,55 ¢ Continuous wave of condensation
S5 U1 Logrank & g0l sl jl oolisl b

2 it J S 09,5 (cladigas Sl plaS gm g 1ol (i 1) s amlsd olesl g, 5l G 59y Y 1258 5 Cute S 09,5 (sladiges plos 1Bl
S 09)3 u_aglna 5‘3_&7(.) 039) Y. 0)9 ul_)b » l_Q) LJI)—‘A bl )I 4ol LJL‘” Log-rank Cund g LQ) u}n)] il culis 5‘)“.4[9)1 039) Y. 0)9 J9.‘o
08,5 [yt (50 size glds gy (P=+/+34) System B 4 (P=+/+Y2) > xS15 (slaog)S jl jieS (g)b dizo yolay 5l3 U s ply 13 6 5l65 bgysee
(P=+/0F¥) cuislis 2959 System B b (g350e o515 g (osl> o515

Conglia | adlllan 0y, ¥+ 0,95 ok )3 LS ubisS bgysie S5 4 o System B g ol 5515 (slaog S adlllao cyl slanaidly bl y, 36 yoS Ao

392 3098y (2Bt pln p> (YL

Continuous wave of condensation ¢ Jig,S cuis SSystem B ¢ sl> o515 1d051g sl

Fom|
Ot 3 i) (5535 g Sl (o A (Al Slalllae
(F) cewl asly yy Sectional g (g350e ¢ Sl (53,50 slo i,
poo 9 yteo cubls Sectional ¢ (edgee (53,5 p bl wlul p &S
g Pommel a oo ai il ils (S5, 5 (he) 4 Cand (45
Py rieS Culisny ( SIS pas g pe Cabls duslio,> Camps
9 Single-cone 55,5, 4y Cuws System B oSiws b (3555
bowgie s ils o515 48 (gyab an iy lis b o515
() amaly 1y etz e YL ubsS by S g culsyy,
o adyy JUU Glp (U cutin) b)) cae 4 pol adlas
ST g5 pbeS bgysee SO o Bl o515 sl g, 3l eslawl JUis

.y dy plol System B olSiws jl eslitwl b (g350s

33 N9
odiS sl i (59, p IN-VILTO g, 4 45" adllae opl 5o

0l gyl Ay, ST oo sl sliss (8 )S plosl Ll o
2 S 5 Lol g 5 Blo bs oy sl o gl
5 oolaul b) (closalin BB S5 Ll 45 g 2dgs adisy JUIS pitauceas
L!bo‘.\.;b oss u;yzs.\.@ 9 u‘.?w‘ bl d¢>9 ()._s‘).g Y LSJ"‘“?))"
(ke 9 Cgto [, S 09,5 5 9 (oalojl 09,5 w4y (ol gl
095 Ayl Ve L;uu—)LO)‘ 09)5 o & dS (6950 4 (N sl
webasl s Ve 50 ale S 0g)S 4 g ld Ve cute S
9 sloll 533 3l oolatwl b (g976 4 )l adS 2l s .05 03D

JU 3,518 Jb ol s 1,5 cab lgn 5 ol (sl 5 (09

AN+ ols 30T MM 2 oled 2ol AN -#/V - g0y

o

LVRY-P

wingy glopd Hgy )3 (ewll si2 S (ol aday JUB (35
3350 399 5l ules o bl jl Ban 4 dgd o Lgume i
g i) JUB it lislow Jolos 03250 dopunsilS)lg Sun 03 9
i) 5 ol 51 (0) asil e JUI sl & ady, Gl clacdly
Sesdgil glagles ansls )3 ady; JU 2l (53,50 cudeS
Sl 5 JB pliee 4 &8 oy I stond (lgis 4 0)lgen
Olalllas (V) asl o g ydas cunl ddy)y (yloyd Cunsls by Cuiddgo
5 o JUS SISl LolS pgo g o 1 0gdle a5 Wlo3,S cols siete
sl (285 5 g6 ) quslie e s 1 18 L JUKT (2 U pse
Lo by, () 48 o Linl iy (slagloyd jeslcuibge ol 5
F Sl g2 g0 ady) JUB s 53,55 2b))) e (e
L aiyy JUI 59,5 0 Gilises (sacSass b)) bl on sl
Cope il o (Microleakage) cuiss )y oo (owyp jl 03liu!
Lopusl)lg)See ddye) () 03le I plgie cuiifny (liee s
Lo bgy cpl opyslexel BB 5 (S 08 kil Ll (slwod gl 3 L
(V) ol Glasl @l50 50 39350 (SlopunnsilSlg )Suo 51 oo launl

393 3 OSeYlis b a5l o syl ady, JUI caslio (55,5,
5 sl igs 256 S gy JUI 315 & oSy Sim 22000
Obee 22 Gnbb ol (S gl il (2L lapuslSie
ol (gl gl shb ek JUE 98 alize sla o)
o ol Dy 5 JUIS slmoylgn b (53,5 5 oole sullas 3 |25
i = P55 slaygSE &S 2o sladyg g 2 oL

Sgliie Calisie (sl oy, (> Ml o (33,5 dlge gy 3485

Ve


https://journals.tums.ac.ir/jdm/article-1-120-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Olre Sloyd (bligs loss 5 (S5 pole oliily (S50l ales

(tug back) SKlavl ¢ 1.5 s 5,558 Jobo 3 &S <[5 )i
25,5 oalawl AH26 (s g 39

Elements Obturation Unit o&wd jl pg—w 09,5 1
M:/N+ g FM«/+A 3Lw (1o, S 4 (SybronEndo, Orange, CA)
5 (Buchanon Heat Pluggers, SybronEndo, Orange, CA)
G0 g [F LB Lo ¥l (LS uls S
W Gjs— g L LS 35 i)l I LS 1S
% oslawl (SybronEndo, Orange, CA)

g LaJUIS (3, 5 5l o otiges 45 (52,5 oS
(Kodak RVG 5100, Eastman S'1sS" Jluows 31,5 g0l o&iws
Kodak Company, Trophy Radiologie S.A., Marne-la-
286 a S pladsges 53,8, 9a05,5 obj)l Valée, France)
sy Sl S 03ly pLai 5l (535 S8 B g cuslio CuieS
01 (g5lwoslel a5ges bawgs g )b adllas I b g W05 puas
TNe e Cagby o atin SO Gl 4 vdiges . auiS p 30l (6,500
L (5,

5 e S5l Lneigns alf L8 s ) e
o sledl yo Lo ¥ . oolatwl (Split-chamber) (glalaase
b 03y )38 gl S S Ay pp g b alad Byl (Sl
ISl sl &5 2385 o )5 oy J315 53 (sl 4 Lo
i ol s 1o 5 By g o0 gl (£l J e
by g5 5l 5 oy pyo Lawgs 51> 4 5 Sty s
g allas 3,90 (Slaaligns S dgtus O STl consy
28,5 )8 LS axil ¥+ K Gray il cod ¢ gl jus yial

23) el Ll cod adiged (ol Bygii] g
BHI Ly 5o ggl > glai b s 5 Sy 3 (59—
slassS 4 (BHI; Merck, Eurolab, Darmstadt, Germany)
I8 BHI gy )0 adiyy S5l o duo ¥V JBlis oS a5 00l Hl,8
g oS oy & laed A 5 Bl i Sl 3,5
gl il gy 5l pligebl g (il S dgs e pse
G5 LsSl a0l S il an 3 YV (slod 50 5, ¥ o 4 ladiges
45505 BHI la e 13 €y9a S ssalio &yguo 0 .08 (5,105

bt dbdiged g il 1 licebl jlmy A o o sl [XE

\t4

a5 0S5 Jobo (655050l .ail e Lo VY dgas 50 oilanBl addy
o3ld 1,8 adyy JUT 31 53 V0 ojleds o1 48" s plodl 355k o)
Ay Job cca g 4y sleilys 6 S oS o 5 2
el sty 3,558 Jobo ol ) oo V S b g 00,5 (603l
@ J5S g etalel sloog)S 5 39250 (slolis adyy JUST s
S is g sla bl eslawl Ly g Crown-down i,
o3lul s FlexMaster (VDW, Munich, Germany) _osslos
51 UK gsboodlel s 53 g 505 (gibwoslel /45 e o)les LB
Conds 133,503zl JUIS (g gt Caps Y/D oo o ylS guum
ZAVEDTA ) o V U jaomwl Y Glo cas ol 9 9
(MD-Cleanser™, Meta Biomed Co. Ltd., Cheongju City,
9 /Y10 o o ylSgun i Lo & yurw g Chungbuk, Korea)
255 Syp0 Jlog ol sl laa D

(Meta Biomed Co. (3¢5 S aluwg 4 by yl6d iy, JUK
o 5 U Suis Ltd., Cheongju City, Chungbuk, Korea)
Li S S L5 Y 09,5V d Bolad Oygo 4 Ladigel
b 25 sl by 4 edilojl (slaog)S 1 plaS e gla s

B w515 =) 095

55555 Ly a5 05

G—,5 ¢ Continuous wave of condensation - 04, 5
Sewdga 5 G pLgS

e J ) 0955 3 9 BAdS y Cute S 09,5 slaglu
gL LS Loy (bl o515 (bgy & ady) JUB (955 5 5l
po— 9 ;e e po—e Ly b lud ady) sletl o (olos eplons
AH26 () e I p gy (i 23S
L eslawl (De Trey, Dentsply, Switzerland)

5 ¥ b L UsS L boady,y JUB < osle o515 (29
(Meta Biomed Co. Ltd., Cheongju City, «/-Y L&
ol yay el dlewg 4 g AH26 s s Chungbuk, Korea)
9 805 » (Mani Spreaders, Tochigi, Japan) Y& o o sl
ol o8 S0 i /oY B e ol S 305 )
29,8

LY LYouls,y LS S0 IRl byysme S5 by


https://journals.tums.ac.ir/jdm/article-1-120-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

O])‘S.o.m 9 o)‘}?l.gﬁ dil‘.b& ).'5.3

e b yie SO il W8T sla hgy d didyy oy sl JUK jo 5l o cuis ) dunlde

w55 slaog)S I yieS )l dne sobo 4 (3l cuds plpy 3 W 565
@olds A Sl 590 (P=+/+14) System B g (P=+/-Y4) _sl>
bl 59> System B g ils 1S1)5 09,5 e (6l —izo

(P=-105¥)

S5 o g Sy
Slaa (oled 3 s ady) JUS pge 5 o0 Coonl & a2g5 L
Dl 3 O BB g 4y gloys plosl JLid 4 (2 b g SIS 5l el
by Lo 5358 (SMS pge g e oS b oy (&S]
Sl (sLaagy 0 ©alis 435 ol 03 4355 3,90 0)lgen
il 285 Lam 5 s )3 O3l & oxio o lsen il
5 Jyoxe Sl 5 K55S (555 il (oSSl oolicl

‘5)4'.’“ 590 (s 2)) (s f‘b)f)?.’- d‘—‘“’w‘*‘"—“"

sloul o e 28l gl & (Resin Monoblock System)
(AQ) Wloaly lis yips pge g pe

JSe i) oy Slllas ) Jgame b 4 a5 la s,
losdo Sl cutiny) Glacns =Y ) 398 =) 4l )l ) 0
) Bl etz =0 JL st cidsn) =Y mle (geel il Y
(IS

o ladaiome 9 Juo b alie (ot I p5l> adllas
) 15 eolawl ) )Ken 5 315 Sl lawg ond (ol culssy,

y b Gl 3l il dee ¥ lawgs s (bl s (SBg3
edlgls 2,5 S by Sl Gl dise g B3 LS o) ¥
39 0335 Slgue ¢3l3 (5 yolaensl Jd el W b j> Jsls o
a2 YV (sled ;3 g, ¥e e Linaigas (V) S (6 glgen
925 byl Cge aljg) 9 Bl (655 HglsSSl ) oS b
I8 n )50 it (S5 dladsre )3 35290 BHI )3 ©0)908
s u}.ﬁj LS'L‘“’ Cns )‘ osla ! L adlas U—" L;‘Jbobb .\.u.s)f
AixiS 3JU1 Log-rank 4 (Survival analysis)
EYVEL

ly cutis anlg b pgd jgy 50 Cnte S8 09,5 (sladiges ZA-
F 50 Y 0258 3 Cute S 09)5 sladiges plos g sl (Lt
0955 (sladasges jl plS gum aSls y> wiisly cuts islejl ggy
9 30 bl i iaLajl 059, Yo 0,93 Jobo 55 (ite J S
B ol b 09,5 ;a0 13 Lialejl opl gb 3 45 olbdiges oy
Vdgar 3 (1 glej) s dbul sl p3Y loj 0eSSlee izeen
Cuds .\M}_.w as &9y 9 ob)f s d‘.md-.;?o.; i ol 0 )53
9Y 9 09,5 .l oad ool i Y Jgds 10 135 ssalic
ol S e tsl 50, ¥ 5l e Yogy S 53 5 55y 99 31 g e S8
Lld 514 sl olis Log-rank cud g B oyge5l i odnlive culs

bg e S5 09,5 Cungliio (32855 09 T+ 093 ()bl )3 dis (ljse

B 039, Ve 290 LU ;3 Culd Sl gly 03 Gloj (xSl g e Culii 3y (Sdiged (waoyd) dlawi - Jgua

G oo el Sy . ;
) s & Calo Canlid (w2 y3) dlaz 09,5
395 e 53 sz (5 )
\EIoEY/YE Ve (Zo) b oS5
AOEY/YY \V (7A0) 5 pbgS bgyse S5
VEVEY/AA Ve (7o) System B

oinlojl (sog S 13 059, Yo 2,95 (b 45 3,5 sudlive Culd WRlgud 45 (539, 9 83,5 Culd ((Ldiged 3luad -Y Jguio

o JiS Coa JS System B U g3ga8 o515 5 glisF by e 5

s o515

R 54 }9)

- A -
- ) A
v

Ve A TN
- ) ol
- - ]
w3k
) ol (o

Y


https://journals.tums.ac.ir/jdm/article-1-120-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Olre Sloyd (bligs loss 5 (S5 pole oliily (S50l ales

S5 L as (Ve )) Camps g Pommel el gl ol
) (005 idize (eSS QL)) @ gle (gl il
A edalie S plieS byt SO gy 50 Cudppy oy piedion MSB1D 4
aS 0342 ZNOE (63 ,L8 Lo Ul adlllas p> iy as g5 by
cde dy50 ol LS g Conl Jhyes  Slule 3 gyt M
st Ghg) 42 o0 plol lalllas 1505 b Ll aalllae doms M3
35 dslllaoy> (V- V) Camps g Pommel (£) ailb mlo jguml yilid
SO L awslie > System B Ly (55,55 3 1) (a8 culip)
ol o155 85 (b & bl G5 il o515 5 6 4055 by
b cwtsn) olie YL B RbsS byysee SO g cutinyy bawgio 3>
Ve @i (V++5) Ciftcl 5 Yucel aalllas ;5 .(F) 390 o0l L
g My |y cudisiey (e (0505 (Sl o515 9 System B o,
olics Thermafill 5 LS jbeS by see S5 ) caiisiy o 5@ o

(V+) 290 s xe joy £r oyl 40 5 e ol 3 oldy Jg ctinly

sl S5 550 ey P P 9 2
odnlio ()l ixe glay Continuous wave of condensation
93 poo g y 4o oliue (Y++)) Camps o Pommel dslllas )5 .05
Olie lej cddS Ly 59 99 (e adgl (b)) 53 SiSS
Fobar Olyee & 2295 b (F) 292 pir (Sl o515 ST 5 i)
woladl a8 coul misly o il @815 ST 3 0 03 HISG
L anslie 3 (6 55)ke Culinn) Garge Sl oo SWSS cpl ) jh
sloslawl gy 4! 5 .aiL Continuous wave of condensation
Slgs oo (V++V) Camps g Pommel adlleo > ZNOE s b
2 a8l Bl ) 99 nl Om pge 9 ke 0538 SIS g
D90 45 gxe Gold pl o edlitel AH26 Jlow 5l a8 sl dalllas
sob a1y in-vitro Slallas gl a4 81 caS e o coles 4o

Olallas ol Gulawl 3 Sy @l peass SlS™ 4 lg 05 JolS
&5y 2oy g0y (o il b SuST Gans blis 4y g o
sk ol jolate 4y cunlio (cla ) Saly b L el SST Coleo
Ols B pbss by e S5 Siss )3 JUK slao)lses L 8 5l55 oS
w1 odla Mo ol plodl 5585 Oygo 4 1y hgy oy

Al e poe 9 jte SLoml 13 WS (RMS) (5o5, Slgise

&Y

bl an o390 B lalpd connb 3130 0002 0 b (piren
ol A Bls pa el Blo s 0.5 JSGaE (SlS
ovlwl s (g il 55300 aiinj opl jd alisee Gl 45§
o.\;;f)...g odlo pro d;Ua; g0 )t‘-"""“" aY B> Oldlke )‘ &b
35 o 0l 0 9 ol 1 ONAY) 23,5 (o JU 050923 bl
Gl jslaie 4 LV EDTA 4 Z¥/0 NaOCl <SS b prons! &Y
P jlaadllae ool g3 s Bis JUK glao,lgs b esiSyy ool
syl & Cod (54568 CdMs g ol 15 as eolawl AH26
Ol 9 3,1 bS5 adS” G b slajlow b 9 ZNOE ey L
woldl g cldMs e a4y 5y (e b sl a8 cnl o 00l
Ladsges byl gloj cie (AV=V10) )ld (e Cudsfyy < pieS
b azs S by 4> 50, e (Ve+ V) Camps g Pommel adlls 3.0
33,5 Golite bt 4y yxte Sl e yid ©de ) (b)) 425 ()
by o p3 0aiile Gl b (g0 dlon 1 e ML ST 5 (V)
3 ey ooy o 53 ) plol gl ilejl
Lt 5 LS 55 Ly o S5 gy 4 JUS (5 S5
A aien b oS oo L | iy 08 g oy
bj e Jobs @ Jb cnl b s olpon 55 (95 0 oloj 5 4y
w5 |te bg jlesliiwl pie 5 (Lol (U5 o5 o 2929 9 ke
‘JUK dub)‘ﬂ.ﬁ ‘)A-\J.)LLJ ).3 59.54 LJ. ).3‘.5 D..\.:.;f » D.)LO 505)5
L g 2l oy (hye o S b sl JBIS > oy
Sloul 4y OB 1Y 5 24y daled ol yeds 851565 5l 0345, olacls
adlas bl 1 & sk 4 0 dalgs slio (2 pgo g 40
Gjgmo o LS RlsS byyste S5 ) ) Cudifny ol epSl>
cde an uld ol opl a8 canl Ko SS90 51 i (o) ize
et Al JUK gloojlgd b jlow 5 K 5ls ol Gullas s
5 (W) ohlSen 5 Yilmaz 4o ol 5Ly , sl 4 sles
Lol adllas bl p 5yl @ plie (VA) 4l Ko 9 Antonopoulos
SS9 Sl oSS ) po 9 ;e Oline O )P ne ol
» o)Ken s Kardon (yiomes (WOA) wis 0055 S oS bgyses
oS B9y 9 5 RBsS bgyse S5 (a6 sine gl 95 adlllan
o=l 2 Al (V) 00,5 555 cais iy liee Hlas dlais 5l o290

= a5 g e el wlo (galild by 4 b)) cldlllas


https://journals.tums.ac.ir/jdm/article-1-120-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

O])‘S.o.m 9 031}31.3)5 dil‘.b& ).'5.3

e b yie SO il W8T sla hgy d didyy oy sl JUK jo 5l o cuis ) dunlde

po— 9 ko S SLoml (i (i B9y AH26 Jlew 5 565

A8l b iy JBIS s > i

13548 9 S5
Ol (S pole oSy dmgly p e Coglas | assls )
Sodl3a el g AV=2V=Ye—SVAY 1S L Cguan )b plol 3 &S
2 20 301 8 1 dilorans (6)lS0n Sl iz 5 200905 )b, Lo ]

1- Gilbert SD, Witherspoon DE, Berry CW. Coronal leakage
following three obturation techniques. Int Endod J. 2001;34
(4):293-9.

2- Monticelli F, Sword J, Martin RL, Schuster GS, Weller RN,
Ferrari M, et al. Sealing properties of two contemporary single-
cone obturation systems. Int Endod J. 2007;40(5):374-85.
3-Yamauchi S, Shipper G, Buttke T, Yamauchi M, Trope M.
Effect of orifice plugs on periapical inflammation in

dogs. J Endod. 2006;32(6):524-6.

4- Gopikrishna V, Parameswaren A. Coronal sealing ability of
three sectional obturation techniques- SimpliFill, Thermafil and
warm vertical compaction- compared with cold lateral
condensation and post space preparation. Aust Endod J.
2006;32(3):95-100.

5- Chailertvanitkul P, Saunders WP, Saunders EM, MacKenzie
D. An evaluation of microbial coronal leakage in the restored
pulp chamber of root canal treated multirooted teeth. Int Endod
J. 1997;30(5):318-22.

6- Pommel L, Camps J. In vitro apical leakage of System B
compared with other filling techniques. J Endod.
2001;27(7):449-51.

7- Gomes BP, Sato E, Ferraz CC, Teixeira FB, Zaia AA,
Souza-Filho FJ. Evaluation of time required for
recontamination of coronally sealed canals medicated with
calcium hydroxide and chlorhexidine. Int Endod J.
2003;36(9):604-9.

8- Stratton RK, Apicella MJ, Mines P. A fluid filtration
comparison of gutta-percha versus resilon, a new soft resin
endodontic obturation system. J Endod. 2006;32(7):642-5.

9- Aptekar A, Ginnan K. Comparative analysis of microleakage
and seal for 2 obturation material: Resilon /Epiphany and gutta
—percha. J Can Dent Assoc. 2006;72(3):245.

10- Torabinejad M, Ung B, Kettering JD. In vitro bacterial
penetration of coronal unsealed endodontically treated teeth. J
Endod. 1990;16(12):566-9.

11- Clark-Holke D, Darke D, Walton R, Rivera E, Guthmiller
JM. Bacterial penetration through canals of endodontically
treated teeth in presence or absence of smear layer. J Dent.

9 LS pbsS LRMS anslio ol Jolate ol aulslllas Ly

JLiu‘ L.A-.u.}.)?J)J Lo S K9y = (Y' ~(I)) u‘)Lm 9 Shlpper

9 B 515 gy & o)) s L 0dd p (slald 3 (a8
Coglio 5l (Sl as woly L Jow o 5 pbeS L dusldo 10 (090

LS pbss an Coms (25 cudiifn) plp )0 SHhgige piunw VL
228l e Slllas 4SS0l S plgie ) ol 5 (TY) 2l
bl sl (glogsg cuenl o SdS Cilaal s iy s

bgyste S5 gy 4o (o555 p 349 ol b 4 o b
1zl

2003;31(4):275-81.

12- Cobankara FK, Adanr N, Belli S. Evaluation of the
influence of smear layer on the apical and coronal sealing
ability of two sealers. J Endod. 2004;30(6):406-9.

13- Sevimay S, Kalayci A. Evaluation of apical sealing ability
and adaptation to dentin of two resin based sealers. J Oral
Rehabil. 2005;32(2):105-10.

14- Limkangwalmongkol S, Abbott PV, Sandler AB. Apical
dye penetration with four root canal sealers and gutta-percha
using longitudinal sectioning. J Endod. 1992;18(11):535-9.

15- De Almedia WA, Leonardo MR, Tanomaru Filho M , Silva
LA. Evaluation of apical sealing of three endodontic sealers. Int
Endod J. 2000;33(1): 25-7.

16- Monticelli F, Sadek FT, Schuster GS, Volkmann KR,
Looney SW, Ferrari M, et al. Efficacy of two contemporary
single-cone filling techniques in preventing bacterial leakage. J
Endod. 2007;33(3):310-3.

17- Yilmaz Z, Tuncel B, Ozdemir HO, Serper A. Microleakage
evaluation of roots filled with different obturation techniques
and sealers. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2009;108(1):124-8.

18- Antonopoulos KG, Attin T, Hellwig E. Evaluation of the
apical seal of root canal Fillings with different methods. J
Endod. 1998;24(10):655-8.

19- Kardon BP, Kuttler S, Hardigan P, Dorn SO. An in vitro
evaluation of the sealing ability of a new root-canal-obturation
system. J Endod. 2003;29(10):658-61.

20- Yucel AC, Ciftci A. Effects of different root canal
obturation techniques on bacterial penetration. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2006;102(4):¢88-92.

21- Raina R, Loushine RJ, Weller RN, Tay FR, Pashley DH.
Evaluation of the quality of the apical seal in Resilon/Epiphany
and gutta-percha/AH Plus-filled root canals by using a fluid
filtration approach. J Endod. 2007;33(8):944-7.

22- Shipper G, Teixeira FB, Arnold RR, Trope M. Periapical
inflammation after coronal microbial inoculation of dog roots
filled with gutta-percha or resilon. J Endod. 2005;31(2):91-6.

V¥


https://journals.tums.ac.ir/jdm/article-1-120-fa.html
http://www.tcpdf.org

