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A COMPARISON OF THE PUSH-OUT BOND STRENGTH BETWEEN DUAL
POLYMERIZED COMPOSITE CORE BUILD-UP AND TOTAL-ETCHED RESIN LUTING

CEMENT FOR PREFABRICATED FIBER POSTS

AN ABSTRACT
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Maytinee Vivathanasittiphong. (2015). A comparison of the push-out bond strength between
dual polymerized composite core build-up and total-etched resin luting cement for
prefabricated fiber posts. Master thesis, M.S. (Dentistry). Bangkok: Graduate
school, Srinakharinwirot University. Advisor Committee: Assistant Professor Doctor

Napapa Aimjirakul.

Purpose: To compare push-out bond strength of dual-cured core build-up resin composites
and dual-cured resin cement using total-etch adhesive for bonding fiber posts to root canal dentin.

Materials and methods: Sixty extracted single-rooted human teeth were sectioned
transversely 2 mm. coronal to cementoenamel junction and standard root canal treatment was
performed on root part. After standardized post space preparations, all roots were randomly divided
into two groups of thirty (n=30). Group 1 fiber posts were luted with total-etched resin cement
(Variolink® II) and group 2 were luted with composite resin core build-up material (Luxacore® Z-Dual)
combined with total-etched adhesive system according to the luting cements (Luxacore® Z-Dual and
Variolink® I). All roots were cut perpendicular to the long axis to create slices from the coronal (L1),
middle (L3) and apical (L5) sections which each section was 1.0 mm. thickness. The push-out bond
strength was measured with Universal Testing Machine with a cross-head speed 0.5 mm/min. After
push-out tests, each specimen was observed by using a scanning electron microscope (65x) to
examine the failure mode. The data were analyzed using two-way analysis of variance and post hoc
Tukey’s test (p<0.05).

Results: In 3 root canal regions, the mean push-out bond strength of Luxacore® Z-Dual
showed significantly higher bond strengths than Variolink® Il (p<0.05). Mean push out bond strength of
both Luxacore® Z-Dual and Variolink® [l at cervical region were higher than at middle and apical
region (p<0.05). The analysis of failure modes revealed that most of the failures were adhesive
failure and occurred at the interface between dentin and luting agent for Variolink® [l group, while
adhesive failure between the luting agent and the post was found in Luxacore® Z-Dual group.

Conclusion: Regional push-out bond strength of Luxacore® Z-Dual resulted in significantly
higher bond strength than Variolink®ll (p<0.05) and this method may be considered an alternative

technique to luted prefabricated fiber post with in root canal.
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Bond 2 total etch Adhesive: dimethacrylates, HEMA, Bis-GMA,
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polyalkenoid acid copolymer, 5nm silane treated

colloidal silica, ethanol, water, photoinitiator

ﬁIm: Van Landuyt KL, Snauwaert J, Munck JD, Peumans M, Yoshida Y, Poitevin
A, et al. Systematic review of the chemical composition of contemporary dental adhesive.

Biomaterials 2007; 28: 3757-85.
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. [ A A 47 v A ° Vx>
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waawd5a3UAf lar Dagau 1and-a13la (D.T. Light-Post ® ILLUSION™
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ALL DIMENSIONS ARE IN MILLIMETERS

AWsznau 1 memm@uazgﬂi’mmauﬁaﬂﬁuﬁ'}ﬁﬁ]gﬂﬁmaﬁ §a§°ﬁ'u Lang-a13la

v

Nan: magamnu%ﬁ'mjwﬁﬂ R.T.D.

=2 & a a KA Iy ay _ a € % ea
ﬂ'ﬁﬂﬂj&]"]%Lﬂ%ﬂ'ﬁLﬂiﬂULﬂﬂﬂﬂ’]iﬂ@L@aﬂﬁuvLWLUai@]?ﬂLL')?Iaaﬂﬂ‘l;l LREANTINDIN

150N URIIEAAATZULNIANATINIT WAL AIBURINNINTIN LI T2 UUENIEARALNAz TALT

> ' o

2R a A v A a ] A =S A o ' v &4 o
El@‘l(ﬂ(ﬂ“fllﬂﬂl,ﬂtldﬂ% LL@]%’]ﬂW%’ﬁN’]l%LLGﬁ’]iL‘U@NEl@‘l‘Y]l‘UW‘]J’J']ﬂ’]Sl“HGﬂ‘IT’Wﬂﬂi‘ITGLﬂu’lﬁ@l

l
J A

) A =< o a o A = ) Aa ~ )

ﬂaLLﬂuﬂ’uLLﬂzﬁqiL?jaNU@lu@?L@U'Jﬂuu’]‘ﬂzwﬂqﬂjqwLL‘U\?LLsﬂwuﬁzﬂ@ﬂaqLuaﬂ'ﬂqﬂwiﬂU@ﬂ
o . A o a o A A o ! A v a & a &

?JE]G’J&GJLL@]&Z“H%@%E]EJ Lﬂﬂaﬂﬂmxﬂ’)’]uLﬂuLuaLﬂﬂ’]ﬂu a\‘lLEﬁ&ll‘V\Lﬂ@]I&lIu‘uaaﬂ&l’mﬂﬁm

1 A L% al a 6 a a (::I a a dl al a 6
mumﬂaaﬂlmnﬂaaaﬂz}Lflmssnwmuuwlﬁ'lumnﬂmumﬂmuaammnﬂaadﬂmﬂu

o
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1. weattasanantuanuaNadiwasing (Adper Scotchbond Multi-Purpose, 3M
ESPE, Lot No. 7540S, Germany)

3M ESPE

Adper™ Scotchbond™

mwisznay 2 waarlasanaatuauauadiwesIng (Adper Scotchbond Multi-Purpose)

2. LL’J%IB&‘G@T‘Q (Variolink” II, Ivoclar Vivadent, Schaan Liechtenstein)

Variolink®N

Bond

6

~a =) ®
amwdsznay 3 wisladedn (Variolink 11

u
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3. ananAas (Luxacore® Z-Dual, DMG, Hamburg, Germany)

LuxaCore Z
Dual

Produo de recomticia dentins
de mistura atomdtice

Autsratsh margend compasiet
b stompopbou

Automassk blandher apbygningskompost

Samamiesasjgcy kompasyt do odbucy bkt sgba

= ®
mwisznay 4 ananaa3 (Luxacore  Z-Dual)

4. \9L0T WA Talaas (AH Plus®, De Trey, Zurich, Switzerland)

AH Plus®

ReOrder 606.20.112
Not for re-export to EU or USA

o A ®
MWUI=NBY 5 1aLaT Was Tataas (AH Plus )
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5. ifesWuduagddnlan ﬁag}ﬁ"u \dns-a15le 1WwWas2 (D.T. Light-Post
ILLUSION™ X-RO, R.T.D., St. Egreve, France) 60 Ly

D.T. LIGHT-POST® X-RO

COLOR ON DEMAND FIBER POST
The smariest post you could envision

X-R0O

# 50 % more radiopaque
% stronger

# 20 % stronge i
© 30 % more etsnive 114 )4

B AA ™ < & . ®
nwiaznay 6 WesWud5agUafilan Sagtu 1ind-a13la 1was2 (D.T. Light-Post )

6. LA3avasusInaan a1 latan (Pekalux, 3M-ESPE, St Paul, MN, USA)

7. NAGWasT (Gutta percha; 3M-ESPE, St Paul, MN, USA)

8. 1AM 9 (Cavit G; 3M-ESPE, St Paul, MN, USA)

9. thendeaaassniu Tndslalusesalsianudutusoss: 2.5 (2.5% NaOCI)

10. Winsu

11.n308Aau laslninniezdinanudndusosaz17 (17% EDTA Amzniua
WNNBNEAT WY, NNy, Uszindlng)

12. we5aseannriialuifasnininesnauiisandn (Low speed diamond saw:
ISOMET 1000, Buehler Ltd., Lake bluff, IL, USA)

13. Lﬂ’%iaw@aaua’ma (Universal testing machine: EZ Test Series, Shimadzu,
Kyoto, Japan)

14, Lwiaﬂ@m@maaaﬁamm@LaéTumugmsTﬂma 0.7, 0.8 LAz 0.9 UARLNGT

15. vansatfasWuduiagUadlariiues 0.5, 1 uaz 2

16. gUnyalinANuTuuFIBRAWNN (light intensity meter, Dentamerica, CA, USA)

17. nasssiaasla bulasalay (Stereomicroscope, Olympus SZ11, Olympus Optical

Co., Tokyo, Japan)
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18. ﬂﬁadﬁ;aﬂﬁﬂﬁﬁLﬁﬂmaumﬁm&aﬂm’m (Scanning electron microscope, JEOL,

JSM-6510LV)
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35 LaT¥NINIVEN8ANBITING83T FLALuTA (step-back technique) laBATYINNNITRNIAADS
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(main cone) WATAAGILITIALNOTONABULALTTY (lateral condensation) SINAUTLAUAKTEN
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ﬂaaﬁﬁﬂﬁuﬁﬂﬂﬂmﬂg%uamaLa"ﬁwé’a (AH Plus’, Dentsply, USA) @ananItwassnaInu
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nwisznay 7 @Tﬂ’;ﬂﬂ&lﬂqm%ﬂ&l (incubator; Siam cement industry CO., LTD., Thailand)
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2.2.2 saudapiudnigUailart 8agtu 1dnd-a13laives 2 luasasnilu
wa NN uIEsluazaSAnaiiatuLes (self-cured acrylic resin) luluUwWaaSAlAUUIUIA
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mwisznay 12 naadaiaaslalulasalay (Stereomicroscope, Olympus SZ11, Olympus
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Load at failure (Newton)
Interfacial area of the post segment (A)

ANNMULTILTINBIZEHULIING (MPa) =

Tag A = TR+WV{Rr) +h’}
T = 3.1416
R = Safivasdasiudinlnaaiu wihaduladiuas (mm)
r = sedvaadaswusiwlnsdananiu wiotdudadiuas (mm)

h = AMURMVIVBILNWIINAYL niadulasiuas (mm)

A o a 1 v A v aa 6 A €A 14 . -
maazmmnmﬂwmmaoLmus’mﬁummmao’mmmaamaimn a13adital (Vernier digital
. . Aa a A a o o A A Y
caliper, Mitutoyo, Tokyo, Japan) niauaciaga 0.01 URALNAT LLﬂz’J@]SﬂN‘Uﬂ\‘]L@]ﬂﬂﬂuWw
Tusunsuduinale (Image J, Wayne Rasband & The National Institute of Health (NIH), USA)
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Push out bond strength (MPa)
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13.107 9.762 6.811 17.512 16.887 14.360
14.447 5.828 4.396 17.033 11.241 12.238
10.663 9.414 3.386 20.017 15.594 12.688
15.764 8.168 8.793 16.007 10.841 11.124
11.803 4.119 9.042 13.897 11.338 12.129
17.545 6.256 6.869 20.476 6.710 14.880
13.623 3.809 3.240 22.573 11.518 14.856
7.1730 9.304 3.621 21.123 14.464 8.843
16.254 10.467 5.201 13.320 13.045 15.324
14.266 9.732 1.620 16.195 13.395 8.573
6.494 10.725 6.532 14.507 10.837 14.442
13.806 11.273 3.561 19.646 12.940 9.191
17.013 6.531 10.846 10.095 8.436 13.346
7.471 4.285 13.130 13.757 8.674 11.569
12.735 6.491 3.703 14.087 8.482 7.204
6.634 4.826 9.773 13.152 9.636 12.245
11.558 11.263 11.931 20.796 16.735 13.127
12.018 8.983 10.194 18.328 13.988 14.386
18.549 9.615 6.962 13.041 13.572 15.214
17.847 10.311
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Case Summaries
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Cements N Mean Median Minimum Maximum Std. Eror of
Mean
Luxacore cervical 28 16.91935 17.03445 10.0949 22.5725 .6513257
variolink cervical 27 12.25546 12.73500 6.4935 18.5494 .6584277
luxacore middle 28 12.28976 12.22900 6.7103 16.8875 .5400001
variolink middle 27 7.50826 7.84210 3.8090 11.2731 4704781
luxacore apical 27 12.65451 12.87790 7.2040 16.8590 4907176
variolink apical 27 6.99832 6.53210 1.6201 14.4115 .6957629
Total 164 11.47623 11.49195 1.6201 22.5725 3554921
AN 9 LLa@mNamsmaaué’ﬂum:msﬂszmwaﬁaga
Tests of Normality
. Kolmogorov-Smirnov® Shapiro-Wilk
1 Statistic df Sig. Statistic df Sig.
- cervical 116 28 .200° .960 28 .340
ATULLULLT .,
luxacore - middle .106 28 .200 .961 28 374
"N apical 119 27 .200° 963 27 427
. cervical 104 27 200° 961 27 390
variolink ﬂmimjmq middle 1123 27 200" .929 27 .064
e apical .158 27 .083 .937 27 .100

e13719 10 URAINANITATIIROUANULINABTIANULYTUTIN

Levene's Test of Equality of Error Variances®

dfl

df2

Sig.

1.834

158

.109
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Dependent Variable: anuuidausaiuse

Tests of Between-Subjects Effects
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Source TypngLIaSrg? of Df Mean Square F Sig. Pg(;ﬂ?rséa
Corrected Model 1868.487° 5 373.697 39.108 .000 .553
Intercept 21447.998 1 21447.998 2244.585 .000 .934
cements 1038.624 1 1038.624 108.694 .000 .408
area 815.810 2 407.905 42.688 .000 351
cements * area 7.985 2 3.992 418 .659 .005
Error 1509.760 158 9.555
Total 24977.683 164
Corrected Total 3378.246 163
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Multiple Comparisons

Mean 95% Confidence Interval
() Sumd szdunanssin Difference Std. Error Sig.
(1-9) Lower Bound Upper Bound

Luxacore cervical Luxacore middle | 4.629593 | .8261547 .000 2.997861 6.261324
Luxacore apical 4.264839° | .8337692 .000 2.618068 5.911610

Variolink cervical | 4.663891° | .8337692 .000 3.017120 6.310662

Variolink middle 9.411087° | .8337692 .000 7.764316 11.057858

Variolink apical 9.921031" | .8337692 .000 8.274261 11.567802

Luxacore middle  Luxacore cervical | -4.629593" .8261547 .000 -6.261324 -2.997861
Luxacore apical -.364754 .8337692 662 -2.011525 1.282017

Variolink cervical .034298 .8337692 .967 -1.612473 1.681069

Variolink middle 4.781494" | .8337692 .000 3.134723 6.428265

Variolink apical 5.291439 .8337692 .000 3.644668 6.938210

Luxacore apical  Luxacore cervical | -4.264839 | .8337692 .000 -5.911610 -2.618068
Luxacore middle 364754 8337692 662 -1.282017 2.011525

Variolink cervical .399052 8413148 636 -1.262622 2.060726

Variolink middle 5.146248 8413148 .000 3.484574 6.807922

Variolink apical 5.656193" .8413148 .000 3.994518 7.317867

Variolink cervical | yxacore cervical | -4.663891 | .8337692 .000 -6.310662 -3.017120
Luxacore middle -.034298 .8337692 967 -1.681069 1.612473

Luxacore apical -.399052 8413148 636 -2.060726 1.262622

Variolink middle 4747196 | .8413148 .000 3.085522 6.408870

Variolink apical 5.257141" .8413148 .000 3.595467 6.918815

Variolink middle | yxacore cervical | -9.411087" | .8337692 .000 -11.057858 -7.764316
Luxacore middle | -4.781494" | .8337692 .000 -6.428265 -3.134723

Luxacore apical -5.146248" | .8413148 .000 -6.807922 -3.484574

Variolink cervical -4.747196 .8413148 .000 -6.408870 -3.085522

Variolink apical 509944 .8413148 545 -1.151730 2.171619

Variolink apical | uxacore cervical | -9.921031" | .8337692 .000 -11.567802 -8.274261
Luxacore middle | -5.291439" | .8337692 .000 -6.938210 -3.644668

Luxacore apical -5.656193" | .8413148 .000 -7.317867 -3.994518

Variolink cervical -5.257141 .8413148 .000 -6.918815 -3.595467

Variolink middle -.509944 8413148 545 -2.171619 1.151730
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