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WEERANUCH THONG-NGARM : FRACTURE RESISTANCE OF NON-
CIRCULAR ROOT CANAL TEETH RESTORED WITH DIFFERENT FIBER-
REINFORCED COMPOSITE POST SYSTEMS. THESIS ADVISOR :
ASSOCIATE PROFESSOR!

WAN BOONSIRI, 81 pp.
Purpose: To compare the fi , fracture mode of non-circular root
canal premolars restor i ﬁrced composite post‘ systems.
Materials and methot nal premolars were randomly
assigned to five gr eeth were removed at a level

2 mm above the CEJ. i group. € prepared by using FibreKleer®

drill; group 1 was i€ ' ekt | 1 up 2, FibreKleer® posts and
Reforpin®; group 3, pﬁ@fé. vere réli ith Multicore” flow (anatomical
post). The samples in : o' y using Evolution™ drill; group 4
used the same method 7O jﬂ restored with Evolution™ post and
core. All posts and cores gﬁn@%ﬂ" were cemented with Variolink™ Il. The
samples were loadéd in universal tes . ®) Mean fracture loads of
group 1-3 were ane lyzed using x,' multiple comparison test

jroup 4 and 5 were analyzed ﬂng the Student’s T-test. The
fracture m 0 ej Results: Mean fracture
resistance z@nzlw ﬁﬁﬂsmﬂﬂj roup 2 and 3 (p<0.05)
and _thes 35 éroups were nof iinmcantlyﬁlfferent No statistically significant

dlf‘fe% }aintim Vlﬂg E.”l)flﬁ)rﬂe failures were

found in group 1-5 were 60, 70, 70, 60 and 60 percents, respectively. Conclusion:
Fracture resistances of non-circular root canal teeth restored with fiber-reinforced
composite posts cemented with resin cement were lower than other systems. Teeth
restored with all systems most showed restorable failures.

Department : ______Prosthodontics Student’s Signature QJ""“‘ ) __”__’_?_‘_'__*‘ 0‘@
Field of Study : .. Prosthodontics........... Advisor’s Signature (\l :
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NAUaAAY (Freedman, 2001; Sirimai WazAny, 1999; Torbjorner WAL Fransson, 2004)
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(Cormier azAtdy, 2001)

Ased 1 doutlsvnatuazaniantifidanavesfesfunenindnidiuiulouncils
(Moosavi wazAndy, 2008; Plotino: LAEALE, 2007; Torbjorner war Fransson, 2004;
Watanabe lazmAne, 2004)

Table 1 Compositions andmeehanical “properties-of'some fiber-reinforced composite

posts. (Moosavi, et. al, 20087 Riotino, et. al, 2007; Torbjorner and Fransson, 2004;

\
i

Watanabe, et. al, 2004) \
Post Contgnts - iL # Flextural Flextural Elastic
(% by,weight).. - modulus (GPa) strength (MPa) modulus(GPa)
Dentin ’ T‘;, (% A8 2129+41.9 17.4-18
D.T. LIGHT-POST®, RTD  Quartz fiber 60%, eposy - 46 1,400 32142
Luscent”, Dentatus Quartz fiber 70%. -lpol;/ester ’ o\ 890 22.41
ParaPost Fiber White,  Glass fiber 42%, filer29%, % 29 990 20-30
Coltene/Whaledent methacrylat"e'“ resi-n 29% T'H
FRC Postec”, Ivoclar Glass fiber 61.6%,uréthane J,_' = 45 1,390 *
Vivadent dimethacrylate 18.3%,
j _; triethylene glycol dimeth-
acrylate 7.6%
Glass fiber 81-84%, resin 23 . 1,423 *
Fibrekleer”, Pentron 16-19%
Reforpin@), Angelus Glass fiber.87%, epoxy. y 856 40
Evolution Fiber Post, Glass fiber, * * * *
Innoteeh

* Data not found
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Fundnldluniaien (Ricketts WazAnLE, 2005) ﬂ@fiﬁuﬁmmamﬁuﬂ@miwamfumumﬂ
stluundwinididusasunuiulasens  vseinisinansdnanlavzdinliite iiuens
wisuss TEwn Ti core a‘quiﬂﬁqma‘mamiugﬂuuuﬁﬁmﬂmLLN’% (flowable composite core)

fen1s i lilaanisandanainnszuenan Monticelli WATANLY (2005) WUIWNUAWN
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1
=

Mansdunan n@saiialuauiiinauuuuatiniumesiuaen In@adsudulauinign
dl al [ a a a dl d’l a a a 1
Wassuiauiustuaan n@nunuiuitady  wenanntunuiusiuaenndntialvaus
v v R = o o 1 dg/ | Q’J = o = a
1Eanunrnldtinmesiuiuaisnaess nifuiasnawnuiulusTudwme et YEGIN
anznmandt  “Wiuuden” (Monobloc) MMsysueiuninm AaassIniuLdanuLTuly

(3 @ ] dD a o o A ! o A
Uaen  Hun1smugiunuNAaass niuiuda @mezmeaﬂﬂuu@umuﬁummuﬂﬂiﬁl‘nmi

1
P { o

Foudadnfusuniisuneniu (Duret uazAnz, 1996) InadaniliiAuandaneasann
B FndiAessuieuie fussunAanaansninenenuansyanssinugaulsznay
sinee 2e9inTuvdentfiluedneh (Tay waz Pashley, 2007) Aeuter S uusenAeaAes
Wuﬁmi’i’]ﬁﬁluma@msﬁumwm‘?ﬂm@ﬂ’ﬂmmﬂummmmwLﬁﬂqﬁ@ﬂﬁiLﬁmﬂﬁiLLmﬂﬁﬂm@q
7NN (Newman WAZANLZ2008) 7

4.5 unuWULsTuAe L LwarLaTaLAL e (fiber-reinforced resin composite core) LEwA
wnuAsBudTudulamaiaas (Reforcor}a, Angelus) tilunnsdadulauindeaar 80 u
ANeNTITUWYIINTsetaz 40 WA AR (pigment) F881A 1 Taeinnin
Lmﬂﬁumuiwmmmmmuhmmmuﬂummmw mumuﬁmumumm’mwmmm AN
7 meawaulﬂmﬂmnum@ﬂu ’Lmﬁumﬂl,m"/ﬂ@vmmm writlaqiilealuinIsAnm

A

= . -
mmmﬂﬁm’mmmLmuﬂmumu ! oy

AN5199 2 mmﬁﬂuLﬁﬁuﬂmm&uﬁm@ﬁmumﬁg1\_/Vi|son UaTANLY, 2003)

Table 2 Comparison.of core materials properties. (Wilson; éi.__al, 2003)

Property -4 ] Amalgam  composite — Gl RMGI
Cariostatic . - ++ 4+
Bonds to tooth - ++ ++ T4
Compressive strength e+ ++ 1 +
Flexural strength ++ ++ - +
Tensilesstrendth ++ ot - +
Coefficient thermal expansion - - 14 ++
Thermal diffusivity - + ++ ++
Dimensional stability - + - +

(-) poor; ( + ) satisfactory; ( ++) good
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5. BinuARIUER (luting cement)

'
vy A

= 8 KX A =K Ai/ Qi o d’j 2 a e o o o
mmummmmwmmmmmmyimxwmm@fmumﬂgumm@wummimuﬁwm

dl v I o ai v A o 2 dl | a <
LW@IM@\?@%]JIMM']LLMM\‘IW gnead ma@mmﬂmﬂmm wazyuthiuansiEnAnnigl

T0991AN° sznanedanysousAUAU (Hill, 2007) NzuaunsEnegaasEmwARNnag Ly

-8

1Hun nstinfan1aedl (chemical) N1stiafANINNAAIAAT wANITARANINGANAANARS
TN9EnaLIaNiARLIUENNIAAAINNNIIIN 2-3 NezuaunIadindasiu MU UAANITR
. o

RITLHUAALIANYIUEN I (Pegoraro uazAnLy, 2007) TRAURTNUFANLE AR LUNAN

ATWUINNTVBNTINUS UazAUANTFIaEUlAaaia THun (119799 3)

A151991 3 NManfFLi uaaANLRTe T LTI L EA-(Rosenstiel wazAnly, 1998)

Table 3 Comparison of luting.eements properties. (Rosenstiel, et. al, 1998)

Property Ideal Zing ‘il Poly- Glass Resin Adhesive
material phosphate 'carboxylate lonomer jonomer Composite resin
Film thickness (m) Low o F <55 <25 >05 >05 >05
Working time (min) Long 18> % ‘]‘.’75—2.5 2R 5 2-4 3-10 0.5-5
Setting time (min) Short 5»14-l éﬁQ i 6-9 2 3-7 1-15
Compressive strength High 62-101 6’;/"191 122-162 40-141 194-200 179-255
(MPa) -4 A
' <4
Elastic modulus Dentin = 13.7 e thrtéSt. 1.2 Not test 17 4598
(GPa) Enamel = 84-130 = _“
Pulp irritation Low  Moderate Low:___- ; . High High High High
Solubility Verylow --I;th Higﬁ o Low & Very low Very low Very low
Microleakage Very [ow=————————High———Highto—— Eowsto= " Very low High to Very low
. very high very high::‘ very high to low
Removal of excess Easy _ | Easy Medium Medium Medium Medium Medium
Retention High Moderate Low/ Moderate Not test Moderate High

moderate te High

Y o

5.1 ZIANeaNATINUA (zinc Phosphate cefent) \uTwusninns1Eiuuuu 8

KX a a o d’j o
NNSEIARALTINANTL LA MLa s h a0 L0

[ %

ALANTTALTING TINUFATHANNANIAIISA4Y (high compressive strength) WANANIAT
WsaAAN (low tensile strength) (Hill, 2007)

P

o a = A a 3 = o & A A aial o @ v v
AANLIFLTNLAN ﬂﬂiﬂ%’]sﬁﬂﬂﬂ’ﬂfmwmsﬁmumLﬂusﬁLllu[?l‘ﬂuﬂLL?ﬂV]NQm’&NUﬁ]Lﬂuﬂ?@ﬂﬂﬂQﬂ

AULEY  (self-etch cement) AAUNANIBIAIVEILAZEYUMAYNANNTILNTAN ITARAANNS

4ryAaussng (demineralizing) 193ilaii (Nakabayashi uaz Pashley, 1998) Taaiaanuiilu
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NTAANY (pH) UASEaN 1 daluausniA1AIngn 4 wiaznausnwiunateldniely 48 dqlua
(Hill, 2007)

e a a dl a aca 1 = & a d”d 1 o 6 Vi
AUAN LR LTNTININ Luﬂ\‘l"mﬂﬂqﬁ‘mﬁﬂ{]ﬂﬁ‘ﬂ’mﬁ‘ﬁ-ﬁ’]\m‘ﬂﬂsﬁLNuﬁﬁ]uﬁu@\‘]iﬁ\lLLu%quLV&L?]eLLL

1 1
a =

ANl ~ A2 A o~ o qv a ~ :
NINRNTETE N INTaRUN AN VTaNANALN AN LN AN 9Tz AN e AaIma TN gL sz @l
wazanananiIrazagfantg lutasningianizagneia s ez uannaan 1T ieFa U
al L
LN B
1 1 [~ 1 al . a di/d a [~3 % (-3
wsiaeinalafinuqaAuIes N uATNAtAaN1aAAANLTLNge LA lunan a3
o 09; o l o va & o [~1 = rdl %
WAINITHAN 910N uazduseunisnadnnlitaen inlidsAveamndinadudiusmain
A % aa = == o a v
gniaenldluneadiin  Inaenislunstizedniatindanysourailnlanedan  (full  metal
restoration) VSaTRANANIENINANZLAIE T 3R (metal-ceramic restoration) WuUaauFn
UWUULUNEQU (fixed partial _denture) LASUNUARLNL AN 11AeN (cast post and core)
(Donovan Lag Cho, 1999) \
5.2 WA INAAITLRATIAATINA (zine polycarboxylate cement) luTinuiTiinugn
A a =2 a = oy L W -
NMAANTTLARANINLANALILIANL(Smith, 1968) 4
_ §A4

ALANITRIENNG  TIANAAIFANTIANMAINAAINANEY  usANNAusISAtiaendngas

o

WosnTis uazeildidlongaesan miavdusl yialiliinnisqodaanwnanasin i

HaluseumiAnn (Power Lay Sakaguchi, 2002)

puantAGwAd  neindiaaaluserdanasnanTAinansuenianiaaaiiunsngs

nireFnas T S usintidadspasilunsasts e sTsdlinan Suandianaz i duating

99m5IAINAN (Power %8> Sakaguchi, 2002)

=

ALLANITRAITITININ  NTazATfnTastemnanFuandiasnfe ludaslnifaaulfuinndn

q

Fesiaaaminnd wanankudanisnadisazesiwndasiialiiiaandunsngs wsl

Tuanasasnsadgwia Wtgasdhuaiatudin i Tsderunn Alinanisnauauasaaslngs
dszapiutiaspdnBare s nasus (Smith, 1968)

1 3 52 dla = 5% = = R A dl 1 o K 1 o ¥

atiNQ 3B B NTIR INA A TR LA s AnuAN B nanlaimnina s L uuetin 19

aiulaanusdruuuLRALULNRT9ANE9MN . YEeat lUAUMNNR LI UALALANIN

(Diaz-Arnold WazAnLE, 1999)
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5.3 nardleleluwef vizewsduluanednanalelaluwefiuus (GI or RMGI
[T o‘d‘a =KX a o dgj 9./5: IS 1
cement) dmusinAanstiafaiuitladuliimienauazmiaal  awwnsalanilaey
Wgoalaslé
puaNtAEng  annsnageslutiesdimnismudinanalelelume flpindsusadann
wsiranAaan nEaveunautioand@aAnaaN TN (Rosenstiel uazAnly, 1998) A
Tuuziin g lunstiaiul senuisdruuuufnuuundgosauenonin - viseatluaumi

ARLUALALIINAN (Diaz-Arnold LaZADLY, 1999)

e a = o= o & aaa | dl @ o
AUANLIPLTINLAN ﬂ’]?N@Nﬂ@W@LLﬂI@IuLNﬂ?sﬁLNuVILﬂuﬂ{]ﬂ?ﬂqﬂ?ﬂﬁ’]\‘l TIAVLANIRLTIIAT
¥ [ d” ¥ dll = (2 a a o o‘dsj =
LLZ\]Zﬂ’ﬂ\‘muﬂ’ﬁ‘@Jﬁﬂ’)’]ll’ﬂiﬂﬁﬁl’]ﬂ Lmumiwwmmuimmﬂmﬂmmiﬂiﬂiummmumm

Nalfisenefimadionsot=aa8990 AUAN AR TINWA LA TAEN19RNEUAY LAY

'
& o & K

A A dy 2
LA N LA LA FIALTVINA A AV TNB U LA LR

u

=

ALANTTRTTN N naadlale e STEin e zaesnge lusT e uINUAINAN 39

q

anunsntlaariulalaenis Ul AR delaatl At BN n@mWus 1 10 W9 wAg 1Sy

‘Emmvxhﬂmﬂm@iﬂiﬂiummmmﬂmmu@mu@am (Cho BAZANMY, 1995) UBNANNTITLNUE

2/ '
aa o

ﬁﬁmummmuu mmmlmﬂmmﬂmam mwmmammwﬁqmm LAZAAAIN LTSS

q

ee

R TUTNU A9TiA \‘]11]ﬂQi‘lﬁﬁlﬂﬂﬁ“ﬂUWuLsﬁ?qNﬂ@Qu LAZE ALNAREN NI ZNNTT8NYFA

1 v

VITLHUAINBAATINT m@wﬂmﬂmmqmumm‘[umi&mmvﬂu (Diaz-Armnold ~ LATADLY,

1999)

5.4 TUTNGEE (resin cement) \ThummsRTldf a9 w99 luTaqiiy
= = = o ' ° P a0 v
HeaNHANLDUINES ngazadasanIe lugesthngn uasidmiiauiusssnas aau
AN LU WA TInulangu Fatnanainuanaa N Edn[wwn
o | a o ! = 1% '
® nsuEAnaEERTN U adRtsenauvn AN iAm
O ngulawmlasaasTuguus (dimethacrylate resin cement) isenaulil
AosmTnalasia i~ 1Ia A ABis-GMA) daumlazign visaginulam

o o

nlAsias (urethane dimethactylate) sauriiUdandnivisr(filler) 1w Tan"
visauAaluBunnBenay 20 fe 80 Tngrinuin (O'Brien, 2008)

O daunguresazmAsanstudmuilsznaullfcsmiawmilasiannadiued
(methylmethacrylate)  uaziifiatmilasiantulumesiinnsfinansTnsi
mlasiadiedia tnsiadmn weulalass (4-methacryloxyethyl - trimellitate
anhydride) 13aTHumN (4-META) wazdnslaseudafaueisu (tri-n-butyl-

borane) ¥3aNTIT (TBB) ad kil
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® nsauuNNgNETUTNUARNILLLLR TR a9 A neALNe T 16un ng
NaLiseneameifiaesiaes (auto-cured) nMsnAUNNFENNeABsAEUaS (light-
cured) waznIANALGAFEINeANBTAEARLeINALILAY (dual-cured)

o 1 a A & o v v 1 a
o MIRUUNNENETWTINWARNANENsld Y Hun  eduTwus ugduuuuen
1 1 A | v A
dquruardIuaeanad wuuwalga viseuuuueniluansing 2 waen (paste/paste) Ag
zﬁ'quﬁugm (base) uazdauisalfizen (catalyst)

o 1 a 8 :; v KX a k% 1 o
® NFRUUNNENITUTINWARINIzULLAsdURaUNT anstaRa  1Hun  szuuiniia
@I (total-etch)  sruLiafend  (seli-eieh) wazimaNuandanisTuTiiue  (self

. . dl | =3 o W = a 1 a 6 o v
adhesive resin cement) TNAZNATI0 L aANTE AR AT TUTNUANLTATIA59
1 "HF
Wisiald

ADAANTRUDUITUT LU

6 o

" AouaNUAEEanN W ANdLEAR Ul N LT WT N WA AN AN
fRsnsiianeamNes (dedreel of conversion) (Caughman wazAnly, 1990; Darr LA
Jacobsen, 1995) Tuﬂ@tﬁm%lﬁu%muﬁﬁmﬁmqu’luﬁﬂLLmiqmmﬁﬂﬁLLMMWM@MWW
=2 Yy a A o‘ndl = = aa 3 oo o = a asa a cY
temas ledutmusnisnadh i neatmeskoasaes waiinlfirawedimaison
(% I o dl Y a aaa al a‘:."n o =2 .
falasdaniuuasive Winatg i nadslaiaedsanysnl ann1sAne12es Breeding Uas
ARl (1991) wWud1 e HATHILTNACIAMNINANNGT 2 HAAMAIFaL s TUTINUGT
NaUfemedimeifoauasimialitnauUfmeeanefiwaeslF lianysolufidnazanauasun
n971 90 AUNARNT Henaant—White—HagAE—(1994:—1995) ANHINITFITNULIALAN

. a . - nﬁl [~ =8 9/:: a oa . .
(microleakage) U3andlpLvedAsaLll Gulunisfnu liiiesdjdmng (in vito) uas
= ' - - . ! | Adgy A oA e o =
Anelusenienyssd  (in vivo)  wusngui ldsdutinustinasauiununisiadinawns
< v 1 1 tall Y Ly a = 9 = = o
iantiaaindnqui g9 daivs WazEIfTAR ANG Lan Tenb i

" AANUAINNA WU TUTNUATEA NN RANTASAUNTN  HA1AINNLLGY

e AYTRYRES B LA ATIN AR IA0e] (@iametral fisile | stferGth)? danaaaasanIw

1
=

HANEL NINUAITNLAUABNITUANIN UATAIINLIN (hardness) G4NINeTUTINWATIAT 14

[ %

[ = o A :/’ a dJ v A s = A a '8 = = &
@Q ALLNTN LL@ZGﬁLNu[ﬁl‘ﬁuﬂﬂﬁLﬂﬁJsﬁ\‘]llmm "TNV’W\I@@LWWIJLNWE] mm’iwamammmammum
waznanadleleTuweddus (Nakabayashi Laz Pashley, 1998) Mezzomo WazAUL (2003)

WLAIAIANNUAUEZLLINLREY (shear bond strength) aasiui lidWaigauasinunuipas

1 a o

PRy a o PN ' A= g = -
WuIﬂV?JLVQﬂQQQﬂL?"ﬁusﬁLllumllﬂqﬂqﬂﬂqqﬂﬂﬂmﬂﬂﬂrJﬂsﬁﬂﬂW@@LV\lmsﬁLﬂJum

q
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dgl o ©° o dld 1 o [~1 v a oﬂ” o =®
wananiadud1 A NANAREANANFATRINT ST UT N UFTIUA LN I LUIUN3EA
AR TUTLMUATLIATA T 989 ULAIAA UL (Pegoraro LAYANLE, 2007)

KX a | a A & o v
NN9EARATLUINNITUTLNUANU IATNATIINY

Yy a =R ng ¥ o dlg’ % Yo o =R a v a
nslsTuTudt ATy susdniueiusiasldsniuastingn  (andustu
Fuwsnguaaiuendin) Feamnsaulelfifuaesscuy (Van Landuyt wazAme, 2007)
Vv 1 o e a v 1 o I's 09;
Wun [1] seuubmiaey’ Ansuaseanunluassgiuuy tHun Wiaemiasduneu (3
steps total-etch) Usznavufeadunaunisidnsaneanasnianuiinaasiu (etching) ey
NN3LeUssNGean  (demineralization) ¥ WifinANasE NN URAUATHNNIANNE AT
aredeanhl nisniansinfumed (primer) AnadluanspauananTulidulapeaaian

'
= o

| a o o = " = . =2 o
@q‘lu@m%mmmmu@f]mmfmlmﬂénmmmmmmm (bonding) TaLTlUANIFINAINNN

2 dld 1 dy a o = e A a a 1 = a v
NHNPNEATENINN LR TeINLAEE TR RdvB AT urennansall nsunsndureasgudi
TihEnauAuRafwin 1N Adun N ey N N ANEALIENN W TUT LU lE e WN S ENS]
NaNWU (mineralized tissug) ranan fleaiBn” (hybrid layer) (Nakabayashi wag Pashley,
1998) wANANUEINNITNAFT= UL INTia e TiAa9UuAaY (2 Steps total-etch) T9T9NNITN

v ‘ 1‘i . £ 1

a7 NS uazan st AR ALl anLL ALY NN TUR A UN1INNILLAAAAINNIR LIRS
milﬁmmm&’ummmmm:“émﬁmﬁutﬁmmﬁf}ﬂﬁumumaﬁwmﬁs;j\‘]mﬂ (technique
sensitive) [2] seuumaiand dnnsaanaanualidegiluuy 1Hun wanemiassduneu (2
steps self-etch) L‘ﬂumimuﬁumﬂmmﬂﬂﬁ%ﬁﬁhﬁﬁﬁuaqLL@zm?mmivaa?Lm%Lﬂwﬁumu

Aenudauananstinfagendd uaziafegsinieiunas (1 Steb self-etch) {unssauia

ANUTUADUARINTIENTAN ANUNY NIINIATT INTLNAS LAT A2t ARALTILuTURAULIAL 4198
a al’j a [T o d’J a v L % I Sl o o :/l

R luszuuiazianuiiitnsaaunsoiaiuiiofulidanagass lHus liinsindndus
He1 (Pegorarotaymasg, 2007)

KX a = o A dlqj | KR a o =
ﬂ’]ﬁ‘ilﬂ[5]WM’NL?sﬁuﬂ‘]_lLﬂ@ﬂUWuLLﬂtLuﬂﬁuLﬂuﬂW?ﬂmmm/]’]\‘]”ﬂ@ﬂ@ ANYARTILASNINLAN

1
= v v

a dJ =X a :j d” = A A 1 09/1 A
uuaiungnansonngn . asnalnanseassludiuiaiiuiiagyduioutanndidunaauiy
fiean19nassaNnIsEanvanddnian “Hun [duneunisAienduatie i -tazn1saranaug
51R@aNAINHANeNN AINANENIIIATTINTMeTuAZANIERARA N1IRARINNATEINITINEN

aa ' =< o = ° o ¢ A & °o q v a ~
nepdENNLINastnAnszuu Il TiaNinsindnduaiaseantivinliifianinzi@aoi
AENRANTTTNEN  (postoperative  sensitivity) WdLiagasa  (Christensen, 2006) aslng
I A o Iy AQ’ ~ | o a a dlgl
e MrsuualiaTinInIuiie lun13anAINIULNTINNINNIANALTR R LA
o A :/’ =

o v '8 a 1 dgj 1 ] % aa a a &
mlidpanaeduaiiefinaqguidionmiaitieiueg  dowaailuena@WisTuawus  (self

adhesive resin cement) luLsEWTNUEAN I HagATENNWRARWNAUNNIE ATUIWY IO
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ngxl o a A 3// = A 1 1 = v o Aa o a &
dupaunIsuiiiesdunawnes  nisldauliguenndumneiuiugedneam nua i
Twansuandantinus  Hwilunguilifduneunndpduaiosasladniliinnenisden
AUNBUAI9INNN95NEN (Radovic wazAnLy, 2008) wiafanadaneduduuslssnanldfqs
Wluwmeindanuilunsnasarunsniiussiseananiofulazisduumsnidingdunae i
d" aa > ) = ! < = =

wazilafuniaoinagesels  wdanuatenisAnsnudiadnudeusalunistinfia - (bond

:// Qg// A dgl o A a A ol o ' a A rdl
strength) alufundauiuLaziaiuaadma N TTN S TUTMWAN ATAININITUTLHUGAT
Y v o v a ¥ a e
Aasldsaniunsinialuscensanaanasn (De Munck UazAnly, 2004; Hikita WazAnAE,
2007)

% a d’ [~1 1 ] e‘alz (<1 dlo/
n1sanANTetAuaaiNLiudalsenaulud unsitansn i uasndnenenis

NaUisenedneduedisiiu-(Rosenstiel uaz - Gegauffy 1988) Asilaspasiaen dmmus

o . a Sl o @Al - = )
ﬁQﬁ?’m‘Wﬂ?qﬂ@qﬂﬂuﬂuﬂﬂluﬂimw%ﬁﬁsﬁusﬁLllumLﬂusﬁLNum@quﬂﬁﬂqQ?mﬂiﬂ

N19EARATENINITUT LN UEALTHAUY TS

< o A = o ok 4 y N < a g
u ﬂ'7?ﬂ@m@ﬂﬂ?uﬂ’)ug?m:ﬁ%7’]7@95/-?@745 WUQ']U?LQELLWHNQ?@\‘]I@VZN@N‘W‘Nﬁ'qu

(base metal alloys) “HiudeplapueslavenunannnlienstinfaiusEudiuusld
: v

Q

Andnlavenaniiana (noble alloys) (Power haz Sakagichi, 2002) dueanlaiilantne

7

uianagaszianilesawin AN staRsmINganadIEns uazn1sniansiinfninliifianis

=)

HARANIUANALITUTINUA LS (Catghman wazanly, 1992) N1simrauNuRlalanzniautinsn
o a o Wyl = o =T adl A = o
FAlaTUT N WAL AN 19 AN LUEEAIABANE. . FBANNNSEARANNAANAAIARS LA

nnsripiuRnlanefauadsiall (chemical gel etching) nazlmane  (airbome-particle

. ad A = o o S a4 A ey o )
abrasion) ATANNITERRANINAANAFIAATIFNALNWNLAT (T N1FLARBLWURIAILAYN (tin
plating) NMAARLNURTRILNTANDY (silicoating) WAZADMANNIEARANIIARLAZIANNNT
= 1 a a & a % 1 A g . v
TuunresTutimALLicaaelans THud mekinae wawadametal primer) Taseasnenes

o o < o ! 1o Lk g BY- N < A
nlnswesilagpinsdadunguirimanunuialans © 1 dailansdndnanilsings
o a A o a a - = o 9. A o il P
NN UDLTDNALLIT W LW nan Ingefami w AuTuanawuReaanz 1A
MHNZANLAL AN AR AR AL BTN (Sen bavmts, 2000)

" N9EiARANLILEFIAN ANTLITINNURAIDT U LY sz LRAAY M a5 Tns
A S./Q-dﬂdl o a & a % Qg’ 09; o v 1 a
wanlddanunzaniurinresesdlsznatlumsin - DduanuysziwiNAfnguazgil
wieanlaaisinarsldisnisnlmee  Brfuanuysusrinfaangunanatisninaaslingg

v
lalmsngaasn (hydrofluoric acid) fintRuAuRaTnNiLlEasgALlmaU (siane coupling

agent) @afluansnalaseaindanadinamilsannsndunungulansand (OH group) Uw
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dlgl a a = v dl = 1 o dl dl KX a = a %
Wuraras s dnuaz a8 nd et lngun 9NN A8 AR AV LITUT LN UE 15
(Pegoraro wazAnE, 2007)
" nsfimAanuipesumay InAmaruidulaude An1sAnEwNETNATIATNRUe4
A a a % % dl AI XK a o a A s ac k% 1
WwasiupaN AR ELla AN AIANNNE AR AR LT UT N WA MA12RT LauA
- mefadapesiufcsansell 1w naalalnsvgedsn  lalasiaules
aanlas (hydrogen peroxide) lhnesianianlas (sodium ethoxide) Inunad@ey
- . = | ~ = = -
\wlasuaanTun (potassium permanganate) edasinafen visealwundidees
wanmsaniLnsa lalnzaaesn (hydrochloric acid)
1  — d” a ! A A a A % ac a
- sl el URL AREN_sviTainaeURamesNuAaeaE nTiuLAR
ARA  (tribochemiealcoating) mm’-ﬁfmﬂﬂimma?ﬁjmﬂsﬁl,mu (Bitter LAY
Kielbassa, 2007; Menticelli llazpnss, 2008)
- manradegiuingaall taanagldanseeoulaau  Gafluitnim

[
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Table 4 Compositions and manufacturers of experimental fiber-reinforced composite

posts
Product name Fiber content Resin Matrix Manufacturer
(% by weight) (% by weight)

Fibrekleer” Glass fiber 81-84%  Bis-GMA, UDMA 16-19% Pentron Clinical Technologies,
Wallingford, CT, USA

Reforpin® Glass fiber 87% Epoxy resin 13% Angelus Dental Industry Products,
Londrina, Brazil

Evolution® Glass fiber * Innotech, Robbio, Italy

* Data not found

A1519% 5 dautlszne AL AR A LTI NG LA wnuiL 1 lunnsg
NAADY
Table 5 Compositions a tur " 0, . | I.adhesive bonding, resin

cement and core mate

Product name 0MPOS Manufacturer

Excite” DSC HEMA, dimethac -'*:Lis;.a. ohoni acrylate, highly Ivoclar Vivadent, Schaan,

Liechtenstein

dispersed .-'"1-5'_?-@".' }ﬂ s:ane zers ‘|n an _

alcohol
3 :

initle ors

Variolink® 11 Bis-Gg, triethy ’ @ Ivoclar Vivadent, Schaan,
dimethacrylate, benzoylperoxide, dimethacrylates, inorganic Liechtenstein

ﬂ fillers, Et]gbﬁtnﬂuonde |n|t|ators%b|l|zers and

MINEINT

Multicore” flow ﬂ Bis-GMA, urethane dimethacrylate and triethylene glycol Ivoclar Vivadent, Schaan,

QRSN IIN 6 Y

dispersed silicon dioxide, catalysts, stabilizers and

pigments.
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Figure 3 Reforpin® accessory glass fiber-reinforced posts
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Table 6 Fiber-reinforced composite post and core systems used in each group.

Group Fiber-reinforced composite Core Resin cement
post systems systems + bonding
Part 1
1 FibreKleer” Multicore® flow Variolink” Il + Excite” DSC
2 FibreKleer” Multicore” flow Variolink” Il + Excite” DSC
+ REFORPIN®
3 FibreKleer” (FibreKieer drill) Multicore” flow Variolink® 11 + Excite® DSC
+ Multicore® flow (anatomical post)
- |
Part 2
4 FibreKleer” (Gwolution” drill) Multicore® flow Variolink” Il + Excite” DSC
+ Multicore® flow (anatemical post) ‘IJ,
5 Evolufion k¥ Evolution” Variolink” Il + Excite® DSC
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Multicore flow
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Multicore” flow Evolution Fiber Post + silane
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(D)

it 10 szuunudesiupen nadmdsudulemdluusazngu; (4) naui 1 (ysnisiy
lneimsa), (B) mg'm’?i 2 (Ysnueiulnemsa), (C) ﬂ@:m‘ﬁ 3 (g@mzéﬁqaLmuLﬁﬂﬂﬁu‘ﬁﬁgﬂﬁm
wileupass i), (D) neuit 4 (YenuzdaaunuiesiuiifgUiramilouaaessnity), (€
mjnﬁi 5 (yseuzulneinga)

Figure 10 Fiber-reinforced composite post and core systems used in each group; (A)
group 1 (direct technique), (B) group 2 (direct technique), (C) group 3 (anatomical post

technique), (D) group 4 (anatomical post technique), (E) group 5 (direct technique)
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Figure 11 Coronal tooth preparation.
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Figure 13 Cast metal crown used in the experiment. (A) Occlusal view of the crown

with loading site. (B) Internal surface of the metal crown. (C) Crowns were

. . ® .
cemented with Variolink ™ |l resin cement.
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a K 1 [} s dl dl )

NANAFNDNUDULILIR W AL AZLYIARLIATRINNAENIINAY Wz (D) Wiiuaanann
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Figure 14 Root of samples were embedded‘inacrylic resin. (A) The teeth were marked
on a level 2 mm apicakie-the CEJ. (B) A surveyor aided in the alignment of
the teeth.(C) Acrylic Tesin was pour into plastic tube until at the same level
of upper rim of tube and the marking on teeth. () Removed the tooth from
acrylic resin before setting.
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Nadwms (1 144) millnndawea (Vaseline®)  iaflugnsAunatsifiasmniuiiie
YaeulllFfinfantdeman sy A AEasaZAsantstia i iugduidtes  (Formatray”)
TuvienaiamnuunduIuAuInay 22 HafMAT §9 20 HAAWAT LHLATe941999A N
mnuaps s liag luAundennans  fn  uazidunirsasranaagwanfiunay
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A a a % aa a aa a v
WABLINAUAINT 2 HARNATANLTALALILAMAY  NANUAS MUAZATANLITIARILTY 3
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Newman WATADUY, 2003) (MW7 15) &iﬁum@mm@m‘?ﬁnLa?%uﬁmmquaﬁﬁm@mm
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(biological width) A1NIRINTUITUNARBINAGBLWIATAINFNLNIRNTUANKN

20 mm

il Yl
WA 15 Aundsrasiiiinda s daeBatruiaydeag luuvisazAsan

Figure 15 Position of silieone-coated tooth-in acrylic block.
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ADME, 2006; Moosavi WA¥ANL, 2008) UATAINITINANA 0.5 HAAWWATEDWIT (Bonfante
waTAIY, 2007; Hayashi uavmouy, 2006; Sirimai WATANLY, 1999) AUNTIANAAN
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J']’I‘IN‘I?II 16 Lﬂ%ﬂﬁﬂﬂ@@uﬁ’]_‘ )/ﬂu’&lﬂﬁ“ﬂu ﬁ“u 5566
Figure 16+ﬁstron unl\ﬁrrsal tes%rﬁg-machlne (model 5566)

2NN 17 Wiagefinulndauaaes|uii
mu’l‘fﬂ,ms\l ‘Emmmmwwmuu 45° ﬂ'LlLLmLmuﬁu
Figure 17 Show the Ioadmg site on the center of Ilngual inclined plane of buccal

‘cusp ata 45°*ang‘le to longsaxis of the tooth:

N13ATIE AN LMUIN T LANIN

ihiueananuvisesmaniiainlliAmsisuwdanisuann (mode of failure)
ARENAB99aNIIAUN1A2E1E 20 Win (Hajizadeh wazAn4E, 2009; Moosavi kA¥ANME, 2008)
ﬂﬁ?LL[ﬁlﬂﬁ/ﬂﬁLﬁm%”u?llﬁ’]LLMﬁﬂﬁﬁﬂdﬁﬂﬂuuu‘ﬂﬂdﬂzﬂ?aﬂL'j‘%u%\iﬂu[;l"}LLVluﬂJﬂxiﬂﬁ‘Z@jﬂﬁ‘@‘]_lﬁ"m
WuﬁfadﬂLﬂummmﬂﬁﬂﬁiﬁimmmqimzﬁﬂumﬁ (non-restorable failure) (Bonfante Wa

ALY, 2007; Fokkinga LazAndy, 2006)
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mﬁ'ﬁ/ﬂﬂ%‘/\‘]mﬁﬂmﬂ?uﬁﬂL%‘@gﬂ SPSS (Statistical package for the social sciences
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PRININARRIAAUT 1

Table 7 Maximum frac

Specimens oup 2 Group 3
1 / ) - Ay .097 553.320
2 - 1669.443 740.734
3 532228 628.147
4 773.817 732.062
5 7%/ 689.586
6 ,t‘ 567.302
7 - 09.999 720.@\ 492.015
8 ‘o 458341 gu 643.735 598.003

AUYTNBRINSHT oo
40 308.301 | 547.028 657.590
g o Qs

* Statistical difference (p<0.05)
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Mean fracture load (N)
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Ty’
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ﬁl’l‘é‘ﬁs‘iﬂSﬂ’W?LLﬁlﬂﬁﬂﬂlE‘Wu nilal _m

Table 8 Fracture mode of;pﬂ 1 experiment. 4 »

Figure 18 Mean fracture load and stz 'tifexperimental group 1-3.

F :thibW‘aﬁew F jNon-restorable failure
Group | Samples! Crown Coronal Middle Apical root
- Wa aisk@e nt root FTOW | oot . racture Total
VAT R A BN V8%
1 1 10 0 3 3 6 4 0 4
2 10 0 3 4 7 2 1 3
3 10 0 0 7 7 2 1 3

[;lqLL‘Viliﬂﬂ’W?LLmﬂﬁ/ﬂﬂﬂﬂﬁuluﬂW?Wﬂ@’ﬂ\iF'lﬂuﬁ 1 (ﬁ]’]ﬁ"]\?ﬁ 8) WUﬂW?LLMﬂﬁ,ﬂﬁ@WN’Wﬂ

yoouziulud i lungu 1, 2, uaz 3 wiit%eaay 60, 70 uaz 70 AINAAL
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(D) (E)

NN 19 mil,wmmmﬁuﬁLﬁ@@yuluma‘mmm; (,_4)‘ ATALINUUARA, (B) LNWWULAN,
(C) snnWuLandawlnanaily, (D) mnﬁﬁumnzﬁmﬁmmqmﬂ, (E) 2NWULAN
aqulnddandsn

Figure 19 Fracture modes occurred after loading tested; {A) crown dislodgement,
(B) core fractures(€) coronal root fracture, (D) middle root fracture,

(E) apicalfoaot.fracture
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Figure 20 Most fracture maodes of group 1 occurred in the middle of roots

, 7 4 (B)
ﬂ. i =) & !--f ] ;J‘-.q 1} 1 a & i 1} v
MNA 21 NsuAnUaIRuNINedLluRaEY 2: (A) nasuandouluniinatunsniudinlng
J 24 £y o

FaWu, (B) nsuanaessaniEdon indtaassn

J g

Figure 21 Fracture mo@es occurred in group 2; (A) Most fracture modes were coronal

root fracturés, (B) apical root fractures ,‘_-'

(A)

MW 22 mmmﬂmfmﬁuﬁ'Lﬁmﬁyﬂun@:uﬁ 3 (A) msuandaulun)Reduiisniudauln
FaWi, (B) Nswanaessniudiwlnatlanasin

Figure 22 Fracture modes occurred in group 3; (A) Most fracture modes were coronal

root fractures, (B) apical root fractures

41
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A
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Table 9 Maximum fractur:

668.118

782.136
658.074
718.959
685.543
663.840
574.387
580.069
£510.819

e 1
T 597.860
Mean fracture load i ; m 643.98

89.94 79.16
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Figure 24 Most fracture-modes of grotip'4.occurred in the middle of roots

¥

WA 25 mmmnmmﬁumﬂmﬂuﬂ@w 5. (A): mmmnmu’mmmmmuﬁﬁmmqmﬂﬁu,

(B) mnmmim@ﬂﬂﬁudqﬂﬂ@ﬂmmﬁﬂ

ol L e,

Figure 25 Fracture modes occurred in group 5; (A) Most fracture modes were middle

root fractures, (B) apical root fractures
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Abstract

Purpose: To compare the fracture resistance and fracture mode of non-circular root
canal premolars restored with different fiber-reinforced composite post systems.
Materials and methods: Forty non-circular single root canal premolars were randomly
assigned to four groups (n=10). Coronal portions of the teeth were removed at a level 2
mm incisal to the cementoenamel junction (CEJ). Group 1 (Var), FibreKleer” posts were
cemented with Variolink” II; group 2 (Ref), FibreKleer™ posts and REFORPIN were
cemented with Variolink” Il; group 31 (Mul), FibreKleer” posts were cemented with
Multicore” flow. Group 4 (Eve), Variolink” 11'was"Used for cementation of Evolution post
and core. Metallic crowns-were eemented with-Variolink” Il in all teeth. The samples
were loaded in Instron” universal testing machine with a crosshead speed 0.5 mm/min
at a 45° angle to long axis.of the tooth. Méan fracture load of each group were analyzed
using the one-way ANOVA, Tukey-multiple comparison test (p<0.05). The fracture
modes of all experimental grodps we?e aaély_zed. Resulls: Mean fracture resistance of
Var group was statistically significa‘nt l(;\?‘\/grrthan others (p<0.05). No statistically
significant difference was/found b(iaf[,xiveen Rejf_Mul and Evo groups. Restorable failures

were most found in Ref group (70%): Conc/uéib-;r_rﬁﬂThe use of Multicore” flow insteadding

the high thickness of resin cement fayer céﬁ;—iricrease fracture resistance of the non-

circular root canal ».tqéth. Using_of fiber-reinforced COI’nipOSi’[e post and REFORPIN

- . . et ©
accessory posts or Evelution post and core with Variolink™ Il can be used as an
alternative treatment of fion-circular root canal teeth.
Key words: fracture resistancej non:circularrooticanalteethy, fiber-reinforced composite

post systems
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Table 1 Materialsjused in the restorative procedure

Brand name Manufacturer.

FibreKleer” Pentron Clinical Technologigs, Wallingford, CT, USA
REFORPIN Angelus Dental Industry Products, Londrina, PR, Brazil
Evolution Fiber Post Innotech, Robbio, PV, Italy

Silano Angelus Dental Industry Products, Londrina, PR, Brazil
Excite” DSC Ivoclar Vivadent, Schaan, Liechtenstein

Variolink® Il Ivoclar Vivadent, Schaan, Liechtenstein

Multicore” flow Ivoclar Vivadent, Schaan, Liechtenstein
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N153AEUgLLLLNTUAAYR
Uiuedna AR dAIA s Tl e WA a ANHNALRN e IuLINTsURNN  (mode  of

failure) AaENAavqanssAlaiinginesla (stereo microscope) §ua.ML 9300 (MELI,

v ! ]
<

Japan)indaaene 20 wn®Y Answan iR saun ALt Wil U Il TeN L ATAN LT

Juwiuntaednszgneeusniunadiiunisunnvinnauisoysoueiulusls  (restorable

failure)  @AUNITLANWUNAAARINGNTBLLLIBIDZAIANETUD AN TLANINT INA N30

ysnuziWulé (non-restorable failure) "



74

N13AINZUNNAD A

tAusanvnliinansusninaesiuluudazngusnetinanndnszinisnszans
10903 aneanAlnen1sinsnzirNuLslsanuuLnIaRen  (one-way  ANOVA)  uag
NAABLIANNUANFANIEUIWNNgUAfEN T U@aEew  (multiple  comparison) €A

o o

yAel (Tukey) NIzALNEAATY p<0.05

r--1
NANITANRN

. dodo qya » . -

AussadanvinliAanisunnsinaawie pipnudesuuninggiu uargtuuunis
uwaninaasiuusaznguuandlilumnsen 20 AaNnasiiAssineals - WuANLANEN
FEMINNGNT 1 (Var) Aungum-2-(Ref) 3 (Mul) uaz4-(Evo) s linuANLANs1saLi1e

U1 AN NATATENINNALANTTIAREST 2 3 LAY 4 BAZWLNTWANTNNANITAY I

X

Tnaililungu Var Ref Mul R Evo/ Winnisagas 60 sasay 70 5auay 50 uazbatas 60
MINAAL ek

s Ry O/ . 4
A15197 2 ANUSRRETIA Wifin s uaninaee il Ao At D BLuNIm gL wazgLLLL

nsuANUNUeILIILF SNAUMINARET )

o

Table 2 Mean fracture load, Standard deviation and fracture mode of each experimental

group L o=
Mean . Restorable failure ‘ ) Non-restorable failure

Group fracture SD Crown Core Coronal root ; Middle root Apical root

(n=10) load (N) . dislodgement | fracture fracture Total fracture fracture Total
Var 44330* | 9142 0 3 3 76 (60%) 4 0 4 (40%)
Ref 652.62 81.54 0 3 4 7(70%) 2 1 3 (30%)
Mul 648.81 83.16 0 0] 5 5 (50%) 3 2 5 (50%)
Evo 643.98 79.16 3 0 3 6 (60%) 3 1 4 (40%)

*/Statistical differentl{p<0.05)
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