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wireZ o8& FEHIM AZst custom cast
tapered post and core2 WAslS $t31 24Z pre-
fabricated post and core®] Al-&-©] F718t1 & &
Hol},

Custom cast post and core®= #1718 2.2 Q13 %]
289 Y8 o] glom Aj7te] Bo] Ax A2t
Fgo] Behs FFAE v ALt Fo7t g
8% do] glong E¢ wWan AT ARE
A8 M prefabricated post and core?] & A
& Aeln AR

28} prefabricated post and coret= custom cast
post & coreell Bl3l o] HH3I postet core A
oo Aol st o FVIEER e SHA
AL 7IAA "ot ® 2] st LYof ohy
2.2 postet X2E] Aol BolA M, core A F
o] %9t Z¥H X custom cast post and cores} H]
wate] A3 =] o] Ha Jdon FEA| 9
AZHA T T hte] FHA o™,

Cast poste B&°|3 HIZ7HA prefabricated
poste] ABZ F&o] FFL o]|FUY. 1ER=E
AZHE L 2 F59 FTH FestiE SEy

Z

—

DA} % 3 parallel forme} 2@ e}z X 2ud R
Ao =fo] ka3, :

AR F45 postd] o] WYTto 2= Au|H
A}, A2gde] #HAA AT dReH ol#
& B3 non-metal post?] 7}eo] ojojx| i g}
2 a2AHE £ Holt},

# prefabricated post F7HA] A o2 A 89
A7t Sl SAEAEe] HHgz A% 44
FE B Yo ERYE F/MIILA st
w87 7|2 FEAREY B E AEE A
3t X 20E & FolnA sk ko] 1Al

Post and core) /&2 A= ot} $HIIIE
EHo 2 stx gt weby 7Y A8 dae 3
717te) FFR Y Zloltt. ey o]d Bmr} v
$ A3 AR 78R SR g 24
geizithe A4S 18 std AAF<) ¥ WE in vitro
A8 928 5 ol git.
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A2 27 Ade nj$ =B gy dse u
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Carbon fiber poste X9 B4AT v&d
carbon fiber bundleel €J3}l %8 composite post
2 oA adA A2 Yrifer EUe ¥
ol] g} ¥kE-5123loll A custom cast post ¥ ol &t
7129} prefabricated post Zth U2 A7E EJth
= 237} itk 9hA custom cast post B-%7} car-
bon fiber post FEAIE T}t 3727t vk B
ATE )2H alloy postell ¥18l carbon fiber post
o F7h) Al gol o gt BAEIE Yt

ARHog %o AFox B33 carbon fiber
postete] Ml E B0l ofF wHEslE5tel|A
2] custom cast post and core, prefabricated post
and core®] R A= =o| gle BHo e,

2 439 BA& carbon fiber-reinforced post®l
Akt =] 3l custom cast gold post ,
prefabricated titanium poste} 53} V)52 ¥
AzAL gk wEaFEleA vlastn 3
o] PlxE P NHE3F WE T2 U A
FHS AWy Yok
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Table 1. Group and material

1. Al

Aol Ex)3 gt FEXF St &, Ao}
22 ulrokio] gl RolE A 2 0. 1mm7HA
227153} metal gauge(Iwansson, Sweden)Z FA,
TN FAE AN 4B Az Dolzl FHd
A ZFslo] PHE 6+0.2mm, TYHLE 55+
0.2mm¢] F&EZ 711 4] 3071 & Aot
o] % 7} Xol= AZHA| YRE FFo Har}

o) wat 2BIAE 3 AT T FHAY=
10708 Ze} 322 Ura T Z730] 2 &4
BooA diamond burg ol &3] Fe|dle] X HH
Z Agugict. 29 4% 124 7] At
model trimmer(MT1, Renfert) 2 A42& t&1
1508 AAERE ol 3.

7} A 2& AgRdM 2mmEol FA7A H7
2 UmA XZEEE polymethyl methacrylate
resin(Jet, Lang dental co., U.S.A )22 o3}
t}, oy s}Fo| 45°9] 7= 2 JEjA 4= A Xo}
&L AAAA

Aol &3] FoHA se = SFE BT
AFEAE AsY] Hotad ATEAANAM 2mme]
FAY AN GEE 39 2mme] Ho|E &HEE
=

7y o) BE Ao 2 burs AHstd Az}
o] A2 ZHYA L 3ATHTable 1).

Group 2, 32| 73% Para post®} C post® 22} 2
HE & dxole] XNARE Hrin A9 C
poste] 7% AZAte] 2| At E sandblastdt F EH
8 & ot

AzAe] KA g} 2FE F2], AH, THEA

GROUP BRAND NAME MATERIAL DIAMETER
Group 1 cast gold post & core type IV gold 1.4mm
Group 2 Parapost XH5.5 titanium 1.4mm parallel form
(Whaledent, U.S.A))
. 2 different size
Group 3  C post(Bisco, U.S.A.) carbon fiber 1.0 + 1.4mm

diameter




2] 8 & A% F postE resin cement(Superbond
C&B, Sun medical co., Japan)Z A aetdct. A2
T 1027 AYE 71et9ew Asl%E composite
resin core material(Ti-core Natural, Essential den-
tal system, U.S.A)& F43te] AgA7ic) Hals
& VY Zol7l Smm, A& ABE Fo)7}
2mm7t M5 23

Group 12 E%Hol w2} Duralay resin(Reliance
Dental Mfg. Co.,Worth, U.S.A))2Z Group 2, 3
7} 2L core JEHE pattern A7 3 A 48 &
g g AT ARAY AAHE ZBATY
& GAAME (Superbond C&B, Sun Medical
Co., Japan)Z A&t cHFig. 1).

Corest AMEZ ol W2 A& viAlsl7] 98t
of 48Rk o]} 7103}

2. Thermocycling

S4AE AL 5ee 55T LEE fAHE &
Z(Zwick GmbH & Co., Germany)dl| #3342 &
ol &3t WA 3022 2722 1,0003] ther-
mocycling& A& &t o).

3. 7| HEYzo| £
H2ENE 97 AAE AL Hsle) e

Zhelolet ste g 7] s7trel 40| Wgsit),
22 dimensions 717 et 27| 570 Mg sl
27} 4757} 74 28 carbon fiber post and
composite core(Ti-core Natural, Essential dental
system, U.S.A) AlE2E 1, 29 A& AH A=
T 7] Fol A Instron(#8516, U.S.A.) & TAA)
HA Y ZEE 33t FuddHcross head:
speed 1mm/min.).

4. 7| B0l Ald BtgstE

AHZ 2 37 5/ T2 Fe) 89 9
& wiAIE] A8 dizlsel 79 <) Folsid.
Jigg o] &3t BtEsISE 7% 5 QIS notE
Instrondl| A28t} ah50gEe Ko} A20] 45
2% 2 incisal tipel A 2mmE o} 3590 7}l
A k. o] W g5 A7t AXR HZHE
Zuste] A5 10N, FsE 190N, HF

"100N9] F3t52 5 Hz9 frequency® FUc}. vHe

35S 7hete B AHY] 3R E gl 9
& stERistrl low FAFEE sl 50,0003] 9
THEEE-S 718k, 50,00038])9] &5 & 2+ A1
o] dtdol dojubx] e¥tsS Feldta zt AlHol
YA, FYAER Imm/ming) £58 &€&
7Ftd Aoezte] FAREE 280, Ay
L2 e 929 V& A2 4oy 4 g

llﬁnm
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45°

Gold post

Para post

C post

Fig. 1. Specifications of restored specimens in mounting block
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% 202 dd 93 The] Yohx| Yok ot
Ago] BE Asz B,

b. T3olMe| Al BtEstE

T, g7

AetaTtA 2 8% carbon fiber postA]H Y] 458
stof| A o] Aujale] 3152 Table 29 29kt

u71EF 504 242k 50,000819) wHEEEE
& 3 WlEd F3oA BHE o A& 3% post
AlHe] 355X = Table 3% 2o},

29 42 4+ W S+ 22 jigk A3t
#3914 95 Le zAoT WELEE hig

23F $UBYE AH BUREE A
ol W AT FFA APt

AlHe7t A3 Ay B xS R
U & 4 glonz vjrsd AN S A8

FU3 A48 @M e A5 gt frelAdol
Ao o & B 7+ Qs e fle
Ro 2 YehgtHTable 4, 5).&, +5874dA4 9
HEE ] 23t AR EE 7| Fd A HHEE)
TF HET vlE] @gtov SAHR fost
A& w3krt,

Y AWM M EE dr]F, FFAE
T gold post Al#e] carbon fiber post AlE e}
titanium post A1F A Bla] -2 8HA E34THTable 6).

28y S AHEE gold post AlES
titanium post Al o]t carbon fiber post A[H BT}
225t o] o] dojute A A4S BH,
gold post Al B elA & Al 107 T4 X2 o2
o] dolyit}(Table 7).

6. AIXE|

Kruskal Wallis test2 %5 A4dT3 o715 48
29 F94S AZ8r9 1 Mann-Whitney test® 2zt
T AEARSE AA

Table 2. Values of mechanical failure
sample size average S.D
5 T20N +152N

Table 3. Values of mechanical failure ( N )

carbon, titanium, gold, titanium,
carbon, wet gold, wet
atmosphere  atmosphere atmosphere wet
Sample 1 549.9 536.4 1253.4 421.1 552.5 1022.5
2 555.1 413.3 763.2 361.3 479.2 559.2
3 594.6 610.6 753.9 593.7 277.0 593.5
4 352.6 536.9 577.9 477.8 487.0 633.6
5 473.1 691.6 ©622.0 219.9 326.3 660.0

AVG(S.D) 505.1(95.91) 557.8(103.04) 794.1(269.21) 414.8(138.62) 424.4(116.92)693.8(187.74)

Table 4. Result of Kruskal-Wallis test Table 5. Result of Mann-Whitney test

significance significance
between atmosphere groups .032 (2-tailed)
between wet groups 019 carbon, atmosphere-carbon, wet 347

titanium, atmosphere-titanium, wet 117
gold, atmosphere—gold, wet 465
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Table 6. Result of Mann-Whitney test

VARIABLE MATERIAL -significance(2-tailed)
carbon - titanium .602
atmosphere titanium - gold* 047
gold ~ carbon® 016
carbon - titanium 754
wet titanium - gold* .009
gold - carbon* .028

Table 7. Mode of failure of specimen groups

GROUP site of tooth fracture
core above the resin below the resin
carbon fiber post 6 3 1
titanium post 6 * 1
cast gold post * * ' 10

titanium post Al % 370 & A -go] dout
2 o] 71EEY oY <t S #))
3] 5gk A+t

,0

V. &2 3 a0t

O

Z71ole 2BAEE Aot postE st A& Al
29| Zgtete B dA Bokeh a8y A€ post
o] 9L core?] fHAlo|H 238 A2Hd g Ao
7 99842 288 4 vy Ba Yo,

THA & F postE A & ol JAHZEI}
H zide 43 A58 2E 23¥x8 ¥ 24
Q) poste] A8-& ulgHA 81A] Th52 Pogt and
core +Ex]ote] 712 & A 8- poste] BEo]
o ol AR S FF3| A EH TIe posteh
Aoz Bdo] e AdolA AW Atele] stress
AL 338 & & dthold stresse] AFS HA
A-gopdel Hel B opyzl Yolrtde 2 94
o ol2A g}

2 }=E 71 postoll dtFe] 7hsiAE gt
postE Ao Ag sl stressE US U Xo 2

AgaA Ho] A2pdo] dojuA o,
FHZolle Ag A (B Fxd 2L 7
ARG AAZ 710 JFEIY AFE R 9
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3 2 4=9] A post and core®] A2 ©A|
He AE & 9k

Carbon fibere Edison®] & 34 3tet ol 2 A]
| A occlusal osteotomy wafer, YAIX &, A&
HEA|A] A A, 23 Hrtste F= FA
o ZAEEH 0B 2o T,

Carbon fiber post® AA3|¢} H]$:3 Young s
modulusE 7HA stress® X| Aol ARsHA ga B4
A7 webA FE AsjAldx X2 ghde] gl
3 71Fo] HAolnz #R F2Ald] <) Azl
Ha1 F2lof glom Fuio] ™,

T 2HXE Az A7 H7] W&l post
and core?] A= LA T4L AT 5 U,

Poste] A8 ti7f 4842 el 2 A8
AE crownol] 23 GEFE wiA| AdefoA post
and core2%F &8+ Al post and coreol} 23t 2|2
o} dgS Lotz sttt ol FeioA e &
o] |7 Fol FFE 0], poste] EAo] Xl w]A|
g Bt AR o Hrle & 4 Ut 3
Aelx g3 B 4 e 247 FEHY X3S
Hated X2 Y7l 2mm Hole &FE A post
gy X2 71t B e A8 A

Prefabricated postell 8 #3le] & core ABRZ =
amalgam, glass ionomer, composite 5°| 1o 7+

=
=
L
_'_]_.L
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o ", AvlAg 59 9022 composite©] B
t 583 AEE AR e} ol AHdME
core AEZ A715% composite?! Ti-Core natur-
al (Essential Dental Systes, Inc. U.S.A.)& A&
gor EiutEolo T Vita shade A39) MZ2E o
£ o] 3t} o] AJ+= ©]v] carbon fiber poste}
23t F& 294E Veploke Bt glen 4
ofd s} &, AR ET} Bl 3P,

A2 EAERE of2¥Y #zlo] 2 on o]
A& A2 23} AT fARE R o2 gelA
A,

F XopAF 45 A2 F o, AA 79
A5 TE Fudte] 4 10N, Hol 190N, F#
100N9] ARl ZA1 9] ¥HE315-S 5 Hzel frequency®
7]_-5—]_9\;\‘[;]_1.4.11'12.14,33) .

Huysman 5'"& 5 Hz o]8to|™ Adi7tx] ] A+
£ A384, N 2xd Aol gltka oy
olg 4A AR&EEQ 1~2 Hzd =9k tha &
o7} 9l= Aol

duldgeir HF T20N B 3 BEE o
Roug Hi 100N9] 352 o] 2oz HE3e
(fatigue limit)o] 3] &Y 4 J2ut AA| 7
Mo} Ad7t Haka gomg %A B3 oY
th X oHE post and coreZ FEE 7§ thE Tt
%71 wiiZol o A B2AE FHAE 73]
Hobe 4% dtF A% 2o A% crackS 2
Al & ¢&YE 7181 cracks SHEA7IE @
W& A3t ey 50,0008 Bl
1~3M¥ H ol sB3l7] W el 73t BE o
2 Z3HE vwalyl oA,

Carbon fiber post®] 2H42 4% S3shd 2
Hr} spdAgoe] BA YERA Y o] R A
T dehds Adtehe Aolrt e Aotk

T A% B4 L o)A v 85 Ft 2Fd=
oS- 2o A2 AR M 9] A= FEYE of
2] 7Ag g g RAolzyr] Hrte tisf ok
ate] A &A1 vk o3 gz <3 Fo
o}, webA A&} 2703 vsg B4 Foshe W
B3l o] Bt dAl9 23 AHE AAE &
Rolgt Azt

eSS JleA HW 9YE &2 Fi5S
7Bl €€ & de 271983 tE F3e ddE

H L

2

BolA & ole I3 wEolt}. o] A% o
2E F2 AR AN dojd Ao 2 Azt
=t o] AHdE 50,0008 9] ¥HE38lE Fo ¥ oFE
g E 7lste dACA HAFE da a8AE 3t
Z7H5l 0] WHESLE o glo| via s g ouidd
o wg u¢ dale FFez vehte FHdME
& 4= AU}, Carbon fiber postZ 53 A|H <] 7
< dujAd I vweted Zx A @] dojve
Ag & F YUt

Stegaroiu & 159+3]¢] vrEEF& 713k ¥ 3
& #2138 HNM cast post?} stainless steel

- postel ¥} G AA Bol £AH A} A
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Fttha et Reagan 5, Isidor 592 A#AI7
2| 9] ¥HE3Z147} prefabricated tiatnium post 55
2)o}e] 730l A cast post] 7-$-of vl of BAY
vtk stk Milot §%92 X|do] HAsM
Fol 1o cast postt} titanium post 5 5ol &
Aglel #4 Z=e Hlsditha sttt

a1 Tsidor € carbon fiber post &) ol
prefabricated titanium posttt cast gold postell H]
& HhE3S3lolA 10093 o] Ade 5 Ad&
o] @A 8] ¥gkria Aot

B 239 27} carbon fiber post® 528 AlH &
titanium post AlH I} AhFEA F3 Aol &
Bolx| gistet, ey o dake 2] gold post AlH
He F3 Aole BJ= ol IAMY Bug
v ] 5] = FEo] i},

8y} o A Eo] HluA & 7)o 7Y A
FE AdPchs HollAM A7k A= vzt
7 Axzb vdebdtin B e 9 A 2o

AMA carbon fibere 29 93 2w A7) wj$-
Atn Huda gleng we goz &l A
o) o3 Sz W dNe ABE BT
t}. Trushkowsky 522 3248 & titanium
post®] I 243 o] carbon fiber postE.t 50% ©]
%4 @ojxti o}, Carbon fiber post?} ¥HESE%E
o #2353 49 Ee H2ZAYAA BF cast
postt} prefabricated metal post2.th Ao &o] Wt

= ¥A9 EaAy B} A7|3te] WHEEEE 7t
3 e gkl Aoz ot

Carbon fiber poste 80 98 2% 247t A%
At a3 o, ol ¢ F83 AR



Qe AR = HIE FHOE HEs) gle 2
A% cement AH ol A T = dentinal
tubules Z3l P4 SR xZ5 o A& AEo]7]
g Zolt}h, 715 HEFe FEF AX /IS F
o] #F AP APolE FEE stF oLt ZolA
9 ztolE JehA gk 2y $FHE
carbon fiber post A1 % 270l A 715 AT A4
B 4 2199 greenstick fracture 942 post 34
Mg #EE Y9t

o] A& carbon fiber post7} FE =&HH 2=
kR A g cores} A3 2 e A ol E Tk
ol A= AL on3H coredt X2 H&
Ado] ol ofg &ds] Mol B A=
71te] Asjde Apol7} glke A& TalEr)
Re

2 oo of fr

prefabricated post®} composite core] 2%

L2

el A post9} core Ato]e] AlH # oty cored
343l og dofve AW gap AHA7F A7)
T AT ARH O cores} X AHANAM Y FE
o] postol} B)A]= GFo] Agjghe s TE 9
9]e] Azfolt},

i o oft

web 33 B0 FReE e ST,
prefabricated postell composite coreZ &3+ 2]o}
o] Aol ferrule effect® BA £ Ffol= A

AR N @77t FEEE S 2 JFe gtk A
243 B 4 ik EE o] R o] carbon fiber post F5
Al Aol 8] core~X AlHo] FE3] HolA] &
ol Fohe A& 9ujske AL ot

AN hE3FT UFE shdo] dojd X
core-A|Z Aol AUeH] o]RAE A7 Fol 3ol
ZHEE AHS A o w2 Zolt} Carbon
fiber postZ 483t A|H& core~do2 | core-postt
o 714 B 81§ BAedl ol& carbon fiber
post7t FHH | At Fol 7bF g @A
(flexible) M B 2= HE BRAFETh 7 RE o|F9
Aol A X ZHA o] Y& A5 carbon fiber postel
Al Ao} HalAde] 7MY At HuE st ot
HHA cast gold postt titanium postis 428 & o) 1)
2& 7} A A™A core ¥ElE 4
gsrot il A2 FH2 olojAle &
Tt

Martinez-Insua "<& carbon fiber post=
gk X|o} 2271 2] shd Aol 2] Z-core 73 Al A
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B2 gdo] ot &= 1] (5%) AT A&
A o] ol vHA | cast gold post FEol4 91%°1
A A2 spde] dojgrta gt Sidoli 5% car-
bon fiber pst®] 7% 10705 471 ¢ke] elZ o) 73 A|
AN FEEYT UnRle dAHLE AFE
o] 7hgdt AF-Eol A B8 ¥ WA, cast post} 74
A 2T A A-=HR(G T Bt Isidor
& BHEELS3lol A cast post® 12709] X]olEF
ol A sbdol Uojyuta prefabricated titanium post
A 970 9| X ofubdo] dojytrtar drt.

Cast gold post Al e]v} titanium post Al H-& 3
A&ol dojuvbe 23 g7| Fo] A &3 dAEHA
&ged o e FESE A r1Fo R A%n
olg Tujd REY ATH HEY Aoz AAH
th Aol A] titanium post AlHeA shEd-2-0] e}
Ui 7150 YEytolE B AE St 8 &
T ¢lE ol FE o|A vl Azt

Carbon fibere ¥l28 924 o] 738 4371
el 23dx e ofslEe] Attn g#A 3
ok au Alge] g AHA HuE & F gl
U oH Aol dR|AE I v wdte wHEsF &
¥ 30%%8 =8 A= #LE Bk ole A
oA & 5 U5c] carbon fiberd] HEE}7|Erie
core AR F 27} o) o £AT FgE vA]7]
uf Fol|2} FZHRE PP M)A post AEZHY H2E
A9l Al ae ol #H A

a2y FEE AR Beepd Y BE FE
QA BE® o] uo FatF AP HlwA B gs}
A post AE EAo] 2o W)X & LY A=A

S 79 + 9& A 2} Isidor V& carbon

fiber post®} composite core® 58 ol & 2&&
o082 AL 3 4574 %, 250 No| HHEs g F
10059+3)74A] Aok Buéka 9ot

T o]d By BEF Ayt asteizt A
Z+et,

V.2 e

A7)7h FARRE dek A 30708 6o R U
o] Ztzt A|zAke] RAUR carbon fiber post+
composite core, titanium post+composite core, cast
gold post and core® FE& A|HE TER] ). ti7]



29 43900 2te] A8l del 500003121 ¥

2552 10 T EEL sl Aslere &

3, oew 2 AR 2

1. BE 359 AgN £3049 HEIZE 5
AR%E gyl ZdAe HEAFE HALE

]3] Zpgrot frof gt 2pole HolA] eigirh.

. BY8A A carbon fiber post Al I} titanium

post A1HE #I3 2ol & Mol asict.

. BB A cast gold post AlH o] carbon fiber

post AJH o]} titanium post A1 H) v&] {28t
A #A% =7} Ze

. carbon fiber post A1 Y3l & X2 shdo] A

ol eishet.

REFERENCES

. King PA, Setchell DJ. An in vitro evalu-

ation of a prototype CFRC prefabricated post
developed for the restoration of pulpless
teeth. J Oral Rehab 1990:17:599-609.

. Love RM, Purton DG. The effect of serrations

on carbon fiber posts - Retention with the root
canal, core retention, and post rigidity.

Int J Prosthodont 1996:9(5):484-8.

. Purton DG, Payne A. Comparison of car-

bon fiber and stainless steel root canal posts.
Quint Int 1996:27:93-97.

Sidoli GE, King PA, Setchell DJ. An in vit-
ro evaluation of a carbon fiber-based post
and core system. J Prosthet Dent 1997:
78:5-9.

Vermilyea SG, Gardner FM, Morgeli JR.
Composites dowels and cores: Effect of mois-
ture on the fit of cast restorations. J
Prosther Dent 1987:58(4):429-431.
Kahn FH. Selecting a post system. J Am
Dent Assoc 1991:122:70-71.

. Greenfeld RS, Roydhouse RH, Marshall FJ,

Schone B. A comparison of two post sys-
tems under applied compressive-shear
loads. J Prosther Dent 1989:61(1):17-24.

647

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mcdonald AV, King PA, Setchell DJ. An in
vitro study to compare impact fracture re-

sistance of intact root-trated teeth. Int
Endodont J 1990:23:304-312.

. Torbjorner et al. Carbon fiber reinforced root

canal posts. Eur J Oral Sci 1996:104:605-
611.

Purton DG, Love RM. Rigidity and retention
of carbon fiber versus stainless steel root canal
posts. Int Endodont J 1996:29:262-265.
Isidor ¥, Odman P, Brondum K.
Intermittent loading of teeth restored us-
ing prefabricated carbon fiber posts. Int J
Prosthodont 1996:9:131-136.

Dietschi D, Romelli M, Goretti A.
Adaptation of adhesive posts and cores to
dentin after fatigue testing. Int J
Prosthodont 1997:10(6):499-507.
Dietschi et al. Evaluation of post and
cores in the laboratory: Rationale for de-
veloping a fatigue test and preliminary re-
sults. Compendium 17(20):s65-s73.
Isidor F. Intermittent loading of teeth
tapered, individual cast or prefabricated,
parallel sided posts. Int J Prosthodont
1992;5(3):257-261.

Stegaroiu R et al. Retention and failure
mode after cyclic loading in two post and
core systems. Int J Prosthodont 1996;
75:506-11.

Reagan SE et al. Effects of cyclic loading
on selected post and core system. Quint Int
1999:30:61-67.

Huysmans MC etal. Fatigue behavior of di-
rect post and core restored premolars. J
Dent Res 1992:71(5):1145-1150.

Assif et al. Effect of post design on resis-
tance to fracture of endodontically treat-
ed teeth with complete crowns. J Prosthet
Dent 1993:69:36-40.

Morgano SM. Restoration of pulpless
teeth:Application of traditional princi-



20.

1.

22.

23.

24.

25.

26.

27.

28.

ples in present and future contexts. J
Prosthet Dent 1996:75:375-380.

Russel et al. The behavior of post-re-
tained core materials supported by coro-
nal tooth structure in vitro. Int Endodont
J 1997;30:408-412.

Torbjorner et al. Survival rate and failure
characteristics for two post designs. J
Prosthet Dent 1995:73:439-444.

Duret B, Duret F, Reynaud M. Long-life
physical property preservation and pos-
tendodontic rehabilitation with the com-
posipost. Compendium 17(20):550-s56.

Larson et al. The effect of carbon graphite
fiber reinforcement on the strength of
provisional crown & fixed partial denture
resins. J Prosthet Dent 1991;66:816-820.
Ruyter et al. Development of carbon/
graphite fiber reinforced polymethyl-
methacrylate sutible for implant-fixed
dental bridges. Dent Mater 1986:2:6-9.
Telfer MR, Page KB. Carbon fiber reinforced
osteotomy wafers. Br J Oral Maxillofac Surg
1990:28:210-211.

Yazdanie N, Mahood M. Carbon fiber
acrylic resin -cornpositei An investigation
of transverse strength. J Prosthet Dent
1985:54:543-547.

Martinez-Insua et al. Comparison of the
fracture resistances of pulpless teeth re-
stored with a cast post and core or carbon
fiber post with a composite core. J Prosthet
Dent 1998:80:527-532.

Trushkowsky et al. Coronoradicular re-
habilitation with a carbon fiber posts.
Compendium 17(20):s74-s79.

30.

31.

32.

33.

34.

35.

36.

37.

. Sakkai S. Carbon-fiber post removal tech-

nique. Compendium 17(20) :s86.

Cohen et al. Four different core materials
measured for tracture strength in combi-
nation with five different designs of en-
dodontic posts. J Prosthet Dent 1996;
76:487-495.

Cohen et al. Compressive and diametral ten-
gsile strength of titanium reinforced com-
posites. J Esthet Dent 1992:4:50-55.
Cohen et al. Fracture strength of three dif-
ferent core materials in combination with
three different endodontic posts. Int J
Prosthodont 1994:7:178-182.

Sorenson JA, Engleman MJ. Effect of
post adaptation on fracture resistance of
endodontically treated teeth. J Prosthet
Dent 1990:64:419-24.

Kovarik RE, Breeding LC, Caughman
WEF'. Fatigue life of three core material un-
der simulated chewing conditions. J
Prosthet Dent 1992:;68:584-590.
Asmussen E, Peutzfeldt A, Heitmann T.
Stiffness, elastic limit, and strength of new-
er types of endodontic posts. J Dent
1999:27:275-2178.

Milot P, Stein RS. Root fracture in en-
dodontically treated teeth related to post
selection and crown design. J Prosthet Dent
1992:68:428-35.

Fredriksson M et al. A retrospective study
of 236 patients with teeth restored by
carbon fiber-reinforced epoxy resin posts.
J Prosthet Dent 1998:80:151-7.

. Wise MD. Failure in the restored dentition.

In @ Management & treatment. Seoul;
Jungwon Co. 1998;170-172.

Reprint request to:

Yang-Jin Yi, D.D.S., M.S.D.
Department of prosthodontics, College of Dentistry, Kangnung National Uinv.
123, JiByun Dong, Kangnung, 210-702, Korea
navydent@knusun.kangnung.ac.kr



ABSTRACT

A STUDY ON THE FRACTURE STRENGTH OF TEETH RESTORED
WITH A CARBON FIBER POST UNDER CYCLIC LOADING

Yang-dJin Yi, D.D.S., M.S.D.

Department of Prosthodontics, College of Dentistry, Kangnung Nationa! University

In the restoration of endodontically treated teeth, carbon fiber post was recently introduced. The
purpose of this in vitro study was to investigate the fracture strength of teeth restored with a pre-
fabricated carbon fiber post in comparison with teeth restored with a prefabricated titanium post
& custom cast gold post after cyclic loading in the different environment. A total of 30 recently
extracted human central incisors of similar dimension with crowns removed were used. All teeth
were placed into acrylic blocks and every steps for post and core fabrication were made accord-
ing to manufacture s instruction. The post length and core dimensions were standardizd. All teeth
were divided into 6 groups:

1) carbon fiber post / atmosphere, 2) titanium post / atmosphere, 3) gold post / atmosphere,
4) carbon fiber post / wet, 5) titanium post / wet, 6) gold post / wet. Carbon fiber post and tita-
nium post were cemented in place using resin cement and cores were fabricated with Ti-Core. Custom
cast gold post was made from Duralay pattern resin and cemented using resin cement, too. All
specimens were thermocycled 10,000 times.

After 50,000 cyclic loading, failure strength was measured using Instron testing machine. Kruskal-
Wallis test followed by Mann-Whitney test was used to compare the mean fracture strength. Results
were as follows :

1. All specimens showed lower fracture strength in wet environment after cyclic loading than in
atmosphere condition, but did not reveal a significant difference.

2. There was no significant difference between carbon fiber post specimen and titanium post spec-
imen in the same environment.

3. Gold cast post specimen showed significant different, greater fracture strength than those of oth-
ers in the same environment.

4, Carbon fiber post specimen showed no root fracture.

Key words : Cyclic loadig, Carbon fiber post, Titanium post, Custom cast post, Prefabricated post
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