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fiber postZ RelyX Unicem©. 2 %121 Push-out A3 7=+ relining procedure®} cement type2| 35 2H-8-<l 2|3f <
S W 2o 7 YERsT relined fiber post Z5©] non-relined fiber post TEX T ¥ &2 A% F=E 7[AH
fiber post relining g2 A=l fold 482 717t} (p<0.05) Luting agento] wWe} ZE THIA RelyX
Unicem® Z 37 %7} Luxacore/All-bond 22} Calibra/XP bondol] 9|8+ ARt} #2844 o E9Th (p<0.05)
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AV&-3} Aol ol adhesive system®] o] g

S self-adhesive resin cement$! RelyX unicem<]

AHgel &7l o} wol AMgE I giTh?

O ER o] A EA & relining 2+ 7} <
e ztaste 9l AFEE A 9l luting
agents & ol W2 fiber poste] push-out 23 7
=2 Hrkate Zlolth AF7HIE fiber postd]
relining ¥ 7 A|AE F7F+= pushout 23 %
T g3 mAA gette Aotk

o o

Z 4709 H& AxE G227} o] d31E ¢
3 AREE AT Aole2 ot HA|, FHA|, B
of AA, ot 27A R O]—‘:T""Vﬂ Aem A5
Rl «]0}74‘% ﬂ7g§ A=E 9 wHE Aot

% ¢80 5101 31~ xl o}l5-& wjA st} A
o EHO JE Folu Ax3], XA o] A AN

o 0.02% sodium azide(NaN;. Duksan pure
chemical co.LTD., Korea) &2¢] # &= 1t}

1. ANHE &

27te] Aok o}=Y Lo FY L Ao}
Aol R o7 F3} A A& diamond saw
= (Isomet, Buehler.LTD., Lake Bluff, IL, USA) 3|
B32 AAse] A9 Aol g 15mmz VY3
Al sk3ith #10 K-file(MANI, Japan)©] <tH3-dl
A R wrkx 2% 2 Adske]  apical
patency S 2HQ1sta SHE I YA H = Aol A
mmE W Zolg AYgoz sHAnh 2w
Profile(Dentsply Maillerfer, Ballaigues, Switzerland)
2 300mpme] SR ApLeke] AzAbe] A4
of wa} crown-down WHO 2 Z# AFsta &
HolA #0106 T 2 vlEe) . 27l =
A& 71 Z& Abold] 5ml NaOCI(3%)E A& 3}
3L 3ml 17% EDTA(pH=7.08)%} salineS o] g3}
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Fiber post®] Relining &1t AMIE RS0 (1= Push-out Bond Strength®| |1l

AAE AT BE 23S A5% paper point®
72 3 0.06 taper #40 GP cone(Diadent, Chonguj,
Korea)Z} sealer(AH plus, Dentsply Maillerfer,
Tulsa, OK, German)Z ©]&3}l°] warm vertical
compaction WH O 2 AU A7 g&
T 23 7= YA FEE A B =Z(Caviton, GC
Co., Tokyo, Japan) 5% & 3 FH & A8E
o] A3EEZ 37T, 100% HEdtolA 15Ut
Bk FHE 222 6719 AFn=7)2=
o]z Adska

23S Luxapost” system(& 1.375mm, DMG,
Hamburg, Germany)2] A Akl 2l&l] #|gE A
& =g F8tA 10mme] Zeol2 o &
5ml NaOCI(3%)¢} 3ml EDTA(17%)% A3 8}o]
paper point= 713} T} relined fiber post L&
9] 2% microbrushE ©]-&-3to] LT %
4] 2] A (super-bond SEP, SUN MEDICAL,
Japan)E =X F F7|E AXRA|A FH| gL
fiber postol] composite resin(Filtek Z250, 3M ESPE)
< o1 5 Fdo] sk 2023t B
31 relined fiber postE WA A A T F
7P o® 2023t B doh 2HoRRY £
A& A A A3l 5207 FEM0] Al
w742 AAE) FA F A7) relined fiber
post HEgF FelA AAE fl8l FAlst] dxA
7 TR BRE AlHELS ETshE 2 oA
gt o] Ql7tel ofal FH|H Ao 67le] AH
o] X Table 94 HolFEo)

¢

Ml

2. Post luting Procedure

247kl EAEE(21709] relined fiber post9} 21
7H] non-relined fiber post(Luxapost)) 32k |
¥2E #9H AAZE Al ko F 7}
2] 9] resin cement2} g+ 7}A] 9] core material 2 3

290,

1) Resin core materialZ} Three-step adhesive system
A5 AF2H resin core material ©]F =
& Fe = A% €3 FA 2 AT E Luxacore”
(blue, DMG, Hamburg, Germany)©|™ adhesive
system- All-bond 2%(Bisco. Schaumburg, USA)
£ AMESTh WA TAE TS 37% ALk
o]-g3to] 15%7F AHF2ASE & Al F A
3 Primer A%} BE 112 E3slo] TAE
o] 53] =23l 2o primers FE 2]
429 paper points ©]&3ste] A AT
bonding agent$} pre-bondE 1:12 g 3sto] o] F
=3 g2 ¥AE F7to| microbrushS o] &3}
of =¥3F & 77| bonding agenti= paper point
2 AA 3 FT LED F371(600mW/cr' output,
DEMLI, Kerr, USA)Z 20337t 353 dth =&
case?| A 43§ How PAHH E2E FH
2 LuxacoreE 283192 relined fiber post2}
non-relined fiber post EHA &= A &3lo] TAE
T W& 91X ¥ LED Z&71(600mW/crt
output,) = 60327t B3 A&ttt

Table 1. Distribution of the 6 experimental group(n=7) according to the relining procedure of fiber

post and cement type

Luxacore+all-bond2
(three step bonding:

Calibra+XP bond

(etch and rinse system: Unicem

all-bond2+pre-bond XP bond +self cure activator)
Relined fiber post Al Bl Cl
Non-relined fiber post A2 B2 C2

FUI=SEUSAl 27A 33, 2011
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2) Dual cure resin cement} etch and rinse adhesive

system

B 1% AHEE #x AMEE Calibra™
(Dentsply Detrey, Germany)©|™ adhesive system-=
XP bond™(Dentsply Detrey, Germany)$} Self cure
activator(Dentsply Caulk, USA)E &313lo] A}-&-3}
Atk EAE FIHE 37% Aoz 1557 A
21 & Al 9 425 A171) XP bond 9} Self cure
activators 1:12 &g3lo] o]F =3 Y=
microbrushZ ©]-§3}o] ¥ AE F3lo| =¥ & 3}
%J 9] bonding agent= 713 % paper pointZ | A
% 20%%F LED FH7|Z(600mW/cr' output,
DEMI, Kerr, USA) 333 A|3) 39t} Calibrag]
base9} catalystE 1:12 Z33le] o] 5 Z3
2 43] ¢ needle tube(AccuDose, Centrix, USA)S
o] g3t XAE ZZP relined fiber poste}
non-relined fiber post THol| = # 83 & ¥ ~E
T WE AR £ 6027 FFF A6k

o

3) Self-adhesive resin cement

C 25 AH&3 %l AIREE self-adhesive
luting cement®] RelyX™ Unicem Aplicap " '(3M
ESPE, USA)S.2 ¥ ~E g7t adhesive system
A2l gle] resin cement 5O 2 AME-SIH A&
G = Al FH o] 71AIE Sl 15i T AE &
FEH gl FAEHE 42 slod
X2E Z7to g #Hx AHEE % ] A 83
E‘r A7F FHOeR AHETHs kAR & AP oA
]% T3 FHE AFEst] T2EE A
5 LED $%71(600mWjcr output)Z 6033t
1233151
4 a‘n:rLoﬂ *}3 2 Al E e} A 2hA]
1A AREY] g8t w2 Table 0l
= ATk
2b Tof Z47Zke] Aol push-out testH o
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3. Push-out bond strength test

fiber post2} luting materials Alo] 23 t=
337}'3]'7] Aell Zze] Aol ol 2™ EFo
PE 3 FFatel A ot Ao s A
diamond saw(Isomet, Buehler, USA)E ©|-&3}¢]
Imme] FAR 671<] Al H o2 Vol Hth(A]
5, 23t 29 K

9 I1E —57H 2|

Flg 1) A7 e Al
£ Ueia v 7 7H

v F e 2

= 34
28 ehith AR S duee B9 AR AL
AR AL gger 2E ARseslel A

HE)Q push-out A3 =7F STt 22t
AR AARE f4 R ZAEReH O
& B3l &g FA S AT

Fiber-post

(2)
T Luting

= cement

2
°
&
% Dentin
°
o

Gutta-Percha (4-5mm)
‘ (3)

) A= ni(r1+r2) V(ri-r2)2+h2

Fig. 1. Schematic view of specimen preparation
for push-out test

(1) specimen section into six Tmm-thick
post-dentin section. (cervical, medium,
and apical):

(2) Slices after section:

(3) Area of post-dentin interface as
determined using the formula of the
surface area of a frustrum:radii of top
and bottom surfaces of post along with

the height of the slice(h=1mm)
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a{im]

Table 1. Compositions and

application modes of the materials used in this study

Material

Bondi i
& Manufacturer onding system

Conditioning method

Composition
. & polymerization mode

Fiber-reinforced
t
pos ® Glass fiber-reinfored post
Luxapost
(21.375mm)
DMG, Hamburg,
Germany
37% HsPO,4
+Primer A: Acetone, Ethanol,
Na-N-totylycine
lycidylmethacrylat
Luting Cement All-bond 2 g.yc1 y meactylale 3-step etch and rinse
® . . +Primer B:  Acetone, Ethanol,
Luxacore™ + Pre-bond Bis-GMA, barium glass, . . (37% HsPO4, 15s)
. . ) Biphenyl dimethacrylate
DMG, Hamburg, Bisco. pyrogene silica, silane . .
+Adhesive: Bis-GMA, HEMA,
Germany Schaumburg, USA . i i Dual cure
Camphorquinone Amine activator
¢ Pre-bond: Bisphenol A
diglycidymethacrylate,
Triethyleneglycol Dimethacrylate,
Benzoyl Peroxide
+Base: Barium
boron-fluoro-alumino silicate
glass, bis-phenol A .
o + Adhesive: PENTA, TCB, UDMA,
XP bond diglydidylmethacrylate, .
. . TEGDMA, HEMA, Nanofiller, Etch and rinse
™ + Self cure polymerizable dimethacrylate . L
Calibra K o . Camphorquinone, photoinitiator (37% HsPO4, 15s)
activator resin, silica, camphoroquinone
Dentsply Detrey, Dentsply Det Catalyst: Bari system, tert-Butanol(solvent)
en etrey, +Catalyst: Barium . .
Germany Py y Y +SCA: aromatic sodium sulfinate, Dual cure

Germany

boron-fluoro-alumino silicate
. acetate, ethanol

glass, bis-phenol A

diglydidylmethacrylate,

polymerizable dimethacrylate

resin, benzoyl peroxide

RelyX Unicem
3M ESPE, USA

*Powder: Glass fillers, silica, calcium hydrocide, substituted Self-adhesive resin cement
pyrimidine, peroxy compound, pigments, self-cure inintiators
+Liquid: Methacrylated phosphoric esters, Dimethacrylates, acetate, Dual cure

stabilizers, self-cure inintiators, light-cure initiators

Water soluble
release agent
Super-bond SEP
SUN MEDICAL,
Japan

+Apply the liquid using a
polymer 30% brush to desired surfaces.
(Polyvinylpyrrolidone/polyethyleneglycol)

+ ethyl alcohol(70%)

+Wash away the
Super-Bond SEP for
about 5-20 seconds until
the blue color disappears.

FUI=SEUSAl 27A 33, 2011
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Load cell
I
l 0.5 mm/min
Luting cement
1mm { Fiber post | Dentin
[Platform |

Fig. 2. Diagram for push-out test device

zkzyel Al 9bE A2 push-out jigell
cyanoacrylate adhesive(Zapit®,Dental Ventures of
America Inc, USA)E ©]|-&-3ko] &+ o] jigo}
REES A2 § Z2ES jig hole®] $4
o YXA1A F-23} T} (Fig. 2) Universal testing
machine(Instron 5569, USA)el 2 #|2E A&
o] FE] plugger(7 0.8mm)E F-2g &
zE9] F49 GANTAR JE5A e
B2 ugstgon TAEV 38 wrix|
oA X P Wk 2 crosshead speed 0.5
mm/min= $5= - 4833 th.(Fig. 3) plugger
ipe ZHHFA] 3 glo] oF ¥&E Ta
Eo] HEAAT Aol A3 Fehghem) EAE
499 4% WAL weelo] MPaz B4H9)
.
; Debonding stress=Debonding force(N)/A
[A=TI @)V (r =) 2+ A7)
{T1=3.14, r1: A {F E2E WA &
2: U XAE A E, b AH] T}

oox

4. Microscopic evaluation of the fracture
modes

Push-out 23 =2 H7F Fol 7hzte] £e
HAEES A9 F3S 2357 Y3l 10m&
o] stereomicroscope(OPMI Pro Dent, ZEISS,
Germany) 2 A} shgivh. Ad @2 574 =
TREAT (1) ZobE 3t luting cement Alo] 9]

258

Fig. 3. Push-out test with customized jig

adhesive failure (2) post®} luting cement A}o]<]
adhesive failure (3) luting cementU] ] cohesive
failure (4) Mixed failure (5) X|o}obd, L 1E 34
o YO E WIS = Gl failure. 2H7Fe] A
9 frE2 30 &2 SEMS #E3SIth

5. Statistical Analysis

Push-out 2% 7%= HeolHES Q%= o
HlolE] 52 SPSS16.0 softwares A}-g-3lo] F-4
Ak 95%2] A1F =olA 3-way ANOVAR
# 9A|, luting cement, relining 5o wWE
push-out ZAILE HelHEE EXNxn
relined®} non-relined fiber post Z}Z+e] 1ol A
<3 #1329} luting agentol] Wl 2-way ANOVA
2 EAE A Post hoc testi= Scheffe multiple
comparison tests Al&dte] S E AT AHE
& patol 0,055 T A frol g Ao JHH
Atk (p<0.05)

Z
1. Push-out bond strength
Relined group®} non-relined group®l|A] Z+7z}+e]

luting agentol] whe} #e] A FE-EAlA post7} &
g¥ Ha 237 (MPa)et EFT X7} Table

“S=SEUSAl 27A 33, 2011
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Table M. Mean push-out bond strengths(MPa) and standard deviation according to different root
thirds and Luting agents

. Luxacore Calibra .
Root canal third Unicem
+all-bond 2 +XP bond
Coronal 6.69+3.37 7.83+2.69 8.37+£2.9
Relined .
. Middle 5.79+1.8 4.23+1.85 7.99+1.31
fiber post
Apical 49+15 3.79+2.94 7.42+1.91
Coronal 224085 4224198 428281
Non-relined .
. Middle 2.26%1.2 3.79+2.89 49+2.1
fiber post
Apical 2.57£1.38 5.45£1.64 6.06+2.62

3} Fig. 4, 59 2.°F5] At} relined fiber post L
°] non-relined fiber post 1&H Rt o & Ag
=S 7HA™ post relining®] 5 A7 o]
o gt S 7HxIth(p<0.05) Luting agentol] U}
2 ZE 2F°lA RelyX Unicem® 2374 =7}
Luxacore/All-bond 2¢} Calibra/XP bondel 2|3+ 7
Hoh o8 o =%t} (p<0.05) Luxacore/All-
bond 2%} Calibra/XP bond9] Z@7 =+ FA 4
o2 FoA e A7t sk ZHzkel a5
8| 9Ad WE A A' Aol BE 9A
AN 24 U= 2ol 7t 1A (p>0.05) 25t
Al 7 B AR EE relined fiber postE
RelyX Unicem© 2 32Hd 7] 234 545
ATt (p<0.05)

2. Failure mode analysis

Push-out test 3 25271 A|# <] njA] &n|7d &
A2 thHE luting cement9} “Fobd  Afo]of A
adhesive failureE UEFWITh.(relined fiber post
group n=83, non-relined fiber post group n=97)
(Table IV) ©] Aol A relined fiber post L5l
A] luting agent$} relined post AF°]2] adhesive 2
& AR sk fiber post} relined resin
Atole] Eel e TAYHA Skt L3 non-relined
group®l| A = luting cement W cohesive 4 3| 7} &
A= 2] 2SIt} relined fiber post L&l 4] 8712
Al#H 28] 3L non-relined fiber post ZF<lA] 77H
o] AJ#H-& push-out test F ] “o}d AW o] 1}

10

E 8 = 87
32 52
-E -g\ 6 ¥ cervical -5 -‘E & _ 1 L - ® cervical
25, H middle s s, ® middle
g _E “ apical g ‘E ! apical
'
0
Luxacore Calibra Unicem Luxacore calibra unicem
Fig. 4. Mean push-out bond strength of relined Fig. 5. Mean push-out bond strength of non-

fiber post groups

PUsl=e20I6HK| 274 35, 2011

relined fiber post groups
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Table IV. Distribution of the failure modes following the push-out test

Failure modes

Experimental 1 5 3 4 Samples cannot be
groups evaluated

Luxacore 31 - 1 10 -
Relined Calibra 20 - 1 15 6
fiber post Unicem 32 - - 8 2
Total 83 - 2 33 8
Luxacore 35 2 - 3 2
Non-relined Calibra 32 8 - 2 ;
fiber post Unicem 30 - - 7 5
Total 97 10 - 12 7

1. Adhesive failure dentin and luting cement; 2. Adhesive failure between luting cement and fiber post;

3. Cohesive failure within the luting cement; 4. Mixes failure

o] sl o AlA e Ko ol A & 3 1ot

Azto A A=Ak Ao FE e SEM(x30)%

< #FI}F e Fig 62 adhesive failureS} Fiber poste} Ao} Alole] A w =4S
mixed failureE H.o]FTh. A o8y 7 sl Utk dE £

microtensile test, push-out test, modified push-out

Fig. 6. Scanning electron microscopy(SEM) photographs of failed specimens: i) Specimen which
failed adhesively between root dentin and luting cement: ii) Specimen which failed adhesively
between post and cement: iii) Specimen representive of mixed failure, where indicates visible
remnants of luting cement. (original magnification x 30: bar:2mm)

260 T2US=S2NEHK| 273 35, 2011



Fiber post©| Relining 24241} A[BIE

F0fl [(F= Push-out Bond Strength®| HI1l

test 18] 2 pull-out test5°] AT} o] A AFE0
A push-out A} A3 AW o] 4L €&
Uehdtha B84 o1 fiber postol] 3+ A
PARSE= Qo 7]—'3]—7] _ﬂfﬂ- E—1 583 v 0] E]-:]l x—]]
ottt push-out AAREL o B AIw
£ Uehll= 7ol e o3& Goracci et al
3} L x)gt} Goracci et al post-root 2 gHe] 2t
42l FehE aeisto] push-out HAE -S4
g HEE u A AN E AALe BlwA] &
# 2old 9] fiber post 23S S sk=dl 7
Feeta A4 e WHAH Bty B3
Fr > v = push-out 2FHEI}F FSo = B
Tt aEe] Holde vE wHEd vl
A=A YEbhdt}. 28 22 push-out HAAME &
ol A fiber poste] F-A| & H 7ttt A A
Feje] A|HE ©]-83F microtensile HAFET T
A4 9don edwx] et oY of=
of W AA dFelA Ho=Hen npz &
77} push-out modelS AF-8-3F fiber poste] 23t
Ao 7l9ste Aom FZH H]i
pull-out test L3+ wla A &8-S 7l =
st &8 slolA = post DA Po1sson s
expansionZ} T3} push-out test7} T E}S}
‘-;1_'3,15)

o] AFo]A Luxapost” system(Z  1.375mm,
DMG, Hamburg, Germany)2] push-out 23 7%=
+ relining procedure®} cement type®] & 2t-8-
el dFE e AR YEHOH relined
fiber post “L&°] non-relined fiber post L& E.C}
U =o 28 Z%E 71X fiber post relining
Ao AgFwd| F2olgk JaFS 7H7Th (p<0.05)
Luting agentd] w2} EE IFA RelyX
Unicem® ZA3$7 =7} Luxacore/All-bond 2%}
Calibra/XP bondel] | 2.t} F2JstA o] =5k
oh(p<0.05) 53] relined fiber postE RelyX
Unicem(3M ESPE, USA)S.2 HZ3t 18 A
push-out 23 =7} 71 =4 VT o] A
Toll AAIE fiber poste] relining 2Hg 7} A|HE
ZF7) push-out 2% A=o g3 v]xA &

FUI=SEUSAl 27A 33, 2011

s AR e AeER gttt

Fiber post®] relining procedure®] 8 =22

A7 AHE Z9o] FAE ZolE Aot TAE
T4+ AWE T wE D’Arcangelo et al®]
Aol ot AIWIE Fo] HEstA FAAR S
) (cement F7:0.5mm<% W) pull-out resistance2]
A2 Yl AW E =77} 0.1-0.3mm<
%71—1:3 L}E‘r‘/“ o Eﬁ];@ oz 'rr«]"d
%’4911’/}4) Z}Q flber post/] tﬂHoﬂ Z1 3}
i<l

O

o

Ay }7] Iq]-r—OH aﬂx] /\]u-] EQ], ELJ,}
238 HEFL fiber poste] A& T

©:

Relined fiber post J)r«] et A A=
Adste] £ A verlin A 2HA ] o
& 771 Sk o4 Oﬂ o3 i F5o
NE ARG A B £& EAEG AWE
a2l Aobd Afel g %ﬂéol PAE o &
&3 2§28 2 HYA I Cement 2
ZIEE #E T poste] HEE T h’/} ol
7|EEE o] 7k 8]l o) &

AT W1 i el AHE A ‘%“?ioﬂ u}

il

S 4 4 glol 2l ol
So) g Ao Qe Holxl Aobl e

AFate] 71 ZE YA T YA FES A
A e FoF Fol o] HAAL viRgog 2}

&t opldo] Hx AHESH A AL
o]l Ao ¥EH 7IZE G o2
G 71Ee ofa) “dotd I} Al EALe] A
o &7t BT AIHME A& W wet
lentulo spiralS AF&3EAY 43¢ HS o] &3}
of Ag TAE FH YR FUA] 712 A

S Fang g4

Grandini et alol] 23+ AFollA A9 &) %34
X 2~Ezgl B8]+ relined fiber poste] SEM ¥ 7}l
A ZERE AQsta, dx2ee] 5 3y
o IAEE HFAY aFdA B foldH

261



Hr
=

& nuggon oz
ohe3t 2ol 13

2 QHA #
2 sl sz 7] %9

AHE-E Tuting agentel] theh 1efA], AE A7
All-bond 2/ Luxacore2}XP-bond/Calibra®| Z 7
T 593 27} 919121 RelyX Unicem¥}o] 2
FAE= Y Aozt AT oA
Putignano et ale] o] &/ A 521 Unifil Core
(GC; Tokyo, Japan) 2 DT Light posts®] $H2H2 4
¥ @7 A E(Calibra) 9} ¥ wA] A7
A frolgk Atol & UEhiA| ethe Baet o
A3 2y Qe =0 AR ARl
gk F8 GHE A FH el Loldoltt Al
& EAE FAI A FojeEA] 3 dA R
nprg] & ¢ glo] ARto] AokEm M E tE A
A7 o 7 AME Alolo] Rz3HE W] g}

ol A7} Vet Z1-& Relyx Unicem< 3
247 HQ  ¢l=  self-adhesive  cement®
hydroxiapatiteol| A} Zg3 £ 43282 714
2NAF RS AR Aot
viscoelastic$t 574 wjiol] WY& £35S YR

(

< nE Ay s %5'5]'9;;”4625) <l A&
Al A A A AlFE = 438 5 o] &3}
A &5k57] ol SRR A 8351717 &0l
F AT APATe g vzl Ao AlsdE
t}h. Luxacore®} Calibra= ZH2} 3©A|, 267 5 &

AE Ao olF T8 FHE A
23) all-bond-29} XP-bondol] #| ZAe] A A]dl] 2]
) Z+Z} pre-bond 9} self-cure activator® &35}
. 4&d3% 3 all-bond 2°l pre-bond &3+ &
setting time®] Zro} o] HAA & Al Aste 2
A Sl o] HAst] Fdgt A ol I
A e AH calibra®] FF EF § 28
283511 7] w &l cement Yol O] B 7|
9] 3] Relyx Unicem®E.t} o w2 A3 %

e

[¢]

5

¢ A= U

262

relined fiber post
2op3eg Ag

(ORI

22} non-relined fiber post LEoA & x| FH
/391 BT 2 173004 o & AT Ee]
w2 YEFH o™ relined fiber post 1552} ¥
Y= 78] push-out 23 A=7F S EHATH
oL THRE L4 E fiber post7t U o]l
Z A3telr] witol] X #AFeA B} o mpE f
Ago] 2gg Ao FSHT

A Fejo AL i olE P luting
agente] Alolo] HAISI 2 fiber post2} ¢ X

3t Bis-GMAZ uleglo 2 &1 9lo] % A ZAlo]
o Azpgel] 93 Aor}.?

o] A2l 271 sl A fiber post] relining 2}
A AME FFAbolS] A5AEe AF U=

of ot Y3+ mxgn ZE2UWE 4§ ok
= ¥IAE FIHA AR EE 4417171 9

A= resin cement] FAE E9] fiber post2}
dotd Atole] mpzh fAH & FIFAAOF gtk
= A& AAgth 184 relining G oA &
A BEAE Yol xR o o]Ao] ¢
s8] FAE o] AAEAGT FE = glvy &
oAl T o] Folgle EelA7F A= 4 &
< A F Jdges A w3 ngdor g At
AR B#AAA o|Fs T P er
G AE F M3 /el A fiber post relining
= AN F Joy HE5AQA WHOR fiber
postE FAste AWT o B o] Fas)
t}h. o] HH-2 fiber poste] A FAIE

.

o

ox [

“S=SEUSAl 27A 33, 2011



Fiber post©| Relining 24241} A[BIE

F0fl [(F= Push-out Bond Strength®| HI1l

AAFE 7bedel e o ge 94 22

stell A A7} F g5t

ol A 71&6‘}04 28A R 54_ 10}4
7l

_V,}_ AR 7—1§£ 0-1041“4..

ol

H
£ YHE push-out 23 =S F7 }’\]7?\‘4
. Luting agent T/ W& 2F4 e FF
He ol ndst olF % FHY HA
A9} luting agents(Luxacore/All-bond 2+Pre-
bond, Calibra/XP-bond+self-cure activator)E A}
#3l= AETY  self-etch cementSl RelyX
Unicem= AFE3}] W push-out 23 =7}
7tk
ey ] o w2 push-out 2%
@ zko]l S YEhiA] edgken o
o} gotd Abeolo] A3 A3l FHE

PEE

fm lo

S 2 Jo

o
w5 A
=

vepa

1]
=
MO
rot

1. Andre Luis Faria e silva. Celso de Freitas Pedrosa-
Filho, Murilo de Sousa Menezes. Effect of Relining
on fiber post retention to root canal. J Appl Oral Sci.
2009;17(6):600-4.

2. Ayes D. Kececi, B.Ureyen Kaya, Necdet Adanir.
Micro push-out bond strengths of four fiber-
reinforced composite post systems and 2 luting
materials. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2008;105:121-8.

3. Carina Strano Castellan, paulo César de Freitas Santos
-Filho, Paulo Vincius Soares, Carlos José soares,
Paulo Eduardo Capel Cardoso. Mearsuring Bond
Strength between fiber post and root dentin: A
Comparison of different tests. J Adhes Dent 2010;1-9.

4. Camillo D’Arcangelo, Marco Cinelli, Francesco De

FUI=SEUSAl 27A 33, 2011

10.

11.

12.

13.

14.

Angelis, Maurizio D’Amario. The effect of resin
cement film thickness on the pullout strength of a
fiber reinforced post system. J Prosthet Dent 2007;
98:193-98.

Cury AH, Goracci C, Navarro MFL, Carvalho RM,
Sadek FT, Tay FR Effect of hygroscopi expansion on
the push-out resistance of glass ionomer-based
cements used for the luting of glass fiber post. J
Endod. 2006;32:537-40

. Dauviller BS, Feilzer AJ, De Gee AlJ. Visco-elastic

parameters of dental restorative materials during
setting. J Dent Res 2000;79::818-23

. De-Deus G, Murad C, Paciornik S et al. The effect

of the canal-filled area on the bacterial leakage of
oval-shaped canals. Int Endod J. 2008;41:183-90.

. Emre MuMCU, Ugur ERDEMIR, Fulya Toksoy

TOPCU. Comparison of micro push-out bond
strengths of two fiber posts luted using simplified
Dental Journal

adhesive approaches, Materials

2010;28(3):286-96.

. Ferrari M, Mannocci F, Vichi A, Cagidiaco MC, Mjor

IA. Bonding to root canal: structural characteristics of
the substrate. Am J Dent 2000;13:255-60.

Ferrari M, Vichi A, Maannocci F, Mason PN.
Retrospetive study of clinical behavior of several
types of fiber posts. Am J Dent 2000;13:B15-B18.
Gerth HU, Dammaschke T, Ziichner H. Chemical
analysis and bonding reaction of Relyx Unicem and
Bific Composite-a comparative study. Dent Mater
2006;22:934-41

Gokhan Akgungor, Begum Akkayan. Influence of
dentin bonding agents and polymerization modes on
the bond sterength between translucent fiber posts
and three dentin regions within a post space. J
Prosthet Dent 2006;95:368-78.

Goracci C, Tavarse AU, Fabianelli A, Monticelli F,
Raffaelli O, Cardoso PC, Tay F, Ferrari M. The
adhesion between fiber posts and root canal walla:
Comparision between microtensile and push-out bond
strength measurements. Eur J Oral Sci 2004;112:
353-61.

Goracci C, Fabianelli A, Sadek FT, Papacchini F, Tay
FR, Ferrari M. the contribution of friction to the

263



15.

16.

17.

18.

19.

20.

dislocation resistance of bonded fiber posts. J Endod
2005;32:608-12

Goracci. C, Grandini S, Bossu M, Bertelli E, Ferrari
M. Laboratory assessment of the retentive potential
of adhesive posts: a review. J Dent 2007;35:827-35.
Grandini S, Goracci C, Monticelli F, Borracchini A,
Ferrari M. SEM evaluation of the cement layer
thickness after luting two different posts. J Adhes
Dent 2005;7:235-40.

Grandini S, Sapio S, Simonetti M. Use of anatomic
post and core for reconstructiong an endodontically
treated tooth: a case report. J Adhes Dent. 2003;5(3):
243-7

Leontine A. Jongsma, Peter B. Bolhuis et al. Benefits
of a two-step cementation procedure for prefabricated
fiber posts. J Adhes Dent 2010;12:55-62.

Mannocci F, Innocenti M, Ferrari M, Watson TF.
Confocal and scanning electron microscopic study of
teeth restored with fiber post, metal post, and
composite resins. J Endod 1999;25:789-94.

Mjor IA, Smith MR, Ferrari M, Mannocci F. The
structure of dentine in the apical lregion of human
teeth. Int Endod J 2001;34:346-53.

264

21.

22.

23.

24.

25.

Putignano A, Poderi G, Cerutti A, Cury A, Monticelli
F, Goracci C, Ferrari M. An in vitro study on the
adhesion of quartz fiber posts to radicular dentin. J
Adhes Dent 2007;9:463-67

Qualtrough AJ, Chandler NP, Purton DG. A
comparision of the retention of tooth-colored posts.
Quintessence Int 2003:34:199-201.

Roberts HW, Leonard DL, Vandewalle KS et al. The
effect of a translucent post on resin composite depth
cure. Dent Mater. 2004;20:617-22

Tina Rodig, Anne Kathrin Nusime, Frank
Konietschke, Thomas Attin. Effects of different
luting agents on bond strengths of fiber-reinforced
composite posts to root canal dentin. J Adhes Dent
2010;12:197-205.

Vanessa Cruz Macedo, André Luis Faria e silva, Luis
Roberto Marcondes Martins. Effect of cement type,
relining procedure and length of cementation on
pullout bond strength of fiber posts. J Endod 2010;
:1-4.

“S=SEUSAl 27A 33, 2011



Original Arficle

Comparison of Push-out Bond Strengths According to Relining
Procedure and Cement Type on Fiber Post

Hyun-Young Kang, So-Yeun Cho, Mi-Kyung Yu, Kwang-Won Lee, Kyoung-A Kim
Dept. of Conservative Dentistry, Chonbuk National University

When restoring endodontically treated teeth is the mismatch between fiber post size and post space diameter, the resin
cement layer is excessively thick in post space and voids are likely to form in it, thus predisposing to de-bonding. The
method to overcome this problem is to reline the fiber post with composite resin. This individual anatomic post improves
the adaptation of post to root walls and decreases the resin cement thickness. The purpose of this in vivo study was to
evaluate the push-out bond strength of fiber post according to relining procedure and luting agents type used for simplicity
of clinical procedure. Forty-two extracted teeth were divides into six groups.(n=7) Al: relined fiber post cemented with
Luxacorefall-bons 2, A2: non-relined fiber post cemented with Luxacorefall-bond2, B1: relinind fiber post cemented with
Calibra/XP-bond, B2: non-relined fiber post cemented with Calibra/XP-bond, C1: relined fiber post cemented with RelyX
Unicem, C2: non-relined fiber post cemented with RelyX Unicem

Push-out bond strength was affected by interaction between relining procedure and luting agent type. Relined fiber post
presented higher push-out bond strength value than non-relined fiber post and statically significant differences(p<0.05)
Cementation with RelyX Unicem showed significantly higher bond strength than other luting agents(p<0.05)

Key words: Fiber post, relining procedure, push-out bond strength, self-adhesive cement, core material
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