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In vitro study of microleakage of endodontically treated teeth restored

with different adhesive systems and fiber-reinforced posts

Joon-Ho Park, Yu-Sung Choi*
Department of Prosthodontics, College of Dentistry, Dankook University, Cheoan, Republic of Korea

Purpose: While studies have examined microleakage in endodontically treated teeth restored with posts, microleakage among post and adhesive systems remains a concern.
This study compared the sealing properties of 3 adhesively luted post systems. Materials and methods: Thirty-six endodontically treated permanent maxillary central incisors
were divided into 3 groups: Zirconia-glass fiber, Quartz-glass fiber, Polyethylene fiber posts. Post space was prepared and each post was adhesively luted with 3 systems. The
specimens were separately immersed in freshly prepared 2% methylene blue solution for 1 week. The cleaned specimens were then embedded in autopolymerizing acrylic resin.
The root portion of tooth were horizontally sectioned into three pieces (apical, middle, and coronal portions). An occlusal view of each section was digitally photographed with
a stereomicroscope. The methylene blue-infiltrated surface for each specimen was measured. Dye penetration was estimated as the ratio of the methylene blue-infiltrated sur-
face to the total dentin surface. Results: No significant differences were found among post types. The variables of middle section and 3-stage adhesive produced significant
differences in microleakage between the following post pairs: zirconia-glass fiber versus quartz-glass fiber, zirconia-glass fiber versus polyethylene fiber, and quartz-glass fiber
versus polyethylene fiber (P<.05). There were significant differences between the apical and coronal sections of each post type, and between apical versus middle sections of
quarze-glass fiber and polyethylene fiber posts (P<.05). Conclusion: No significant differences were found among post types. The 3-stage adhesive produced significant
differences in microleakage between the following post pairs. (J Korean Acad Prosthodont 2014;52:74-81)

Key words: Fiber-reinforced post; Adhesive systems; Microleakage; Resin cement
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Table 1. Description and manufacturer information for materials evaluated

&3tod AolE A drld e sk ol S
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EXES ARSI WA S
o B 7}k T} quartz-glass posts (D.T. Light-post Illusion X-RO;
Bisco, Schaumburg, IL, USA), zirconia-glass posts (Snowpost; Carbotech,
Ganges, France), polyethylene posts (Ribbond; Ribbond Inc, Seattle, WA,
USA). 247te] Z2Ew A 714 #7132 Al 28 5 shuhz 4
215 @) o} 3-stage total-etch adhesive, 2-stage total-etch adhesive, 1-stage
self-etch adhesive. ¥ Aol A A& EAE 9} 71 3 21| 28]
£ Table 19 <3}

2. oA g
2o} AAREL 4C2] A=H 2]add Lollo|A] HTE Y,

03]  10Y o] lol A3 2 Aote] 2| H--E CEI
of| 41 low-speed diamond-coated disk (NTI-Kahla GmbH, Thuringen,

Product Material Type Manufacturer

D.T. Light-post Preshaped quartz-glass fiber Bisco, Schaumburg, IL, USA
Snowpost Preshaped zirconia-glass fiber Carbotech, Ganges, France
Ribbond Custom-shaped polyethylene fiber Ribbond Inc, Seattle, WA, USA
All Bond 2 3-stage total-etch adhesive Bisco, Schaumburg, IL, USA
One Step Plus 2-stage total-etch adhesive Bisco, Schaumburg, IL, USA
AQ Bond 1-stage self-etch adhesive Sun Medical Co., Kyoto, Japan
Duolink Dual-polymerizing resin luting agent Bisco, Schaumburg, IL, USA
Light-Core Light-polymerizing core foundation composite resin Bisco, Schaumburg, IL, USA
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Germany) 2 A= =], o] = 2F 18-19 mm Z o] 2] X +2
7] Sl AT Accescaity B4 5, B 1) 27 & w3
T} working length+= AR 2] 2] 2k T Lomm £ 7 27 3ok
FAE Z7HE KHfile (Dentsply Maillefer, Tulsa, Oklahoma, USA) &
/39011, 2.25% NaOCI = 4| % g}l .1 Paperpoint (DiaDent, Seoul,
Korea) = 71 ZA| AT} S 7FH & ©]-8-3}o] gutta-percha®}
T sealer2 EAE F-7HE | 9) T} Sealer (AH Plus, Dentsply, York,
PA, USA)+= Lentulo spiral instrument (Dentsply Maillefer, Tulsa,
Oklahoma, USA) 2 E 4~ E F-7tol| 2 -8-%] ] T} Master gutta-percha
point (DiaDent, Seoul, Korea) = sealer (AH Plus, Dentsply, York, PA, USA)
& 518 gk % working length7}-4] 4} ST Finger spreader (Dentsply
Maillefer, Tulsa, Oklahoma, USA)Z- working length 2 T} F 1.0 mm &
A EAE F7Ho 2 Al 3lt} Gutta-percha= Peeso reamer
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A7 ©k7] (Acutom P-50, Struers, Copenhagen, Denmark) 2 o] 25}
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Plus<} All Bond 20| M ] kst 2] 2 A, 4} 2] 2 Al A
o]l f2] gk 2}o] & H 3 tHP<.05). One Step Plus¢} All Bond 2 A]
8o 4] X2} 4 AT Alo]ol| = §-9] 3k 2o 7} A E
] ¢ }FTH Table 2).
7} £ 28 5o AR YRS A4 A2 9]
A= U eSH|mato 2 Bl RE T AE =
ol 2|2kt A2 AT ALl oA fo] g Aol & Yehf 3]
THP<.05). Quartz-glass fibers} polyethylene fiber & A~ E o] A X] Ttk

Table 2. Results of Mann-Whitney U tests comparing adhesives by region (n=12)

AFEe] A eolle fol e 2 } 1

fiber FAE Zhol| v A F

Zoll=

9 0 1H(P<05), %
o) e 7‘(} ] }J}zlﬂx OFSITH Table 3)

Zo}3}

Exx oﬂ w2 A 2 A AH 7},] ]
st
All Bond 2= 7 2}gh 3] 5 2| 28] 0 2 A 2] gk 7‘] o} R
T ol A zirconia-glass fiber®} quarze-glass fiber ¥ 2~ E. 7}, zirconia-glass
fiber$} polyethylene fiber 3 4~ E. 7}, quarze-glass fiber2} polyethylene

SR

T2l gk 2pe] 7k AATHP<05) .

Adhesive Section Mean Rank Sum of Ranks Mann-Whitney U P

All'bond 2 Apical 11.94 206 71 .10
Middle 19.06 320
Apical 8.44 150 14 <.001
Coronal 22.56 376
Middle 10.09 176 40.5 .001
Coronal 2091 350

One Step Plus Apical 13.56 232 96 123
Middle 17.44 294
Apical 9.38 165 29 <.001
Coronal 21.63 361
Middle 10.94 190 54 004
Coronal 20.06 336

AQbond Apical 12.00 207 71 007
Middle 19.00 319
Apical 8.38 149 14 <.001
Coronal 22.63 371
Middle 11.38 197 6l 011
Coronal 19.63 329

P<.05 denotes significant difference.
Table 3. Results of Mann-Whitney U tests comparing posts by region (n=12)

Post Section Mean Rank Sum of Ranks Mann-Whitney U P

Quartz-glass fiber Apical 7.88 106 27.5 .006
Middle 15.13 193
Apical 6.25 86 8 <.001
Coronal 16.75 212
Middle 8.75 116 38 056
Coronal 14.25 182

Zirconia-glass fiber Apical 10.08 132 54 221
Middle 12.92 166
Apical 6.17 85 7 <.001
Coronal 16.83 213
Middle 7.00 95 17 001
Coronal 16.00 203

Polyethylene fiber Apical 8.50 113 35 005
Middle 14.50 185
Apical 7.00 95 17 <.001
Coronal 16.00 203
Middle 9.25 122 44 .108
Coronal 13.75 176

P<.05 denotes significant difference.
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Table 4. Mann-Whitney test results comparing posts according to middle region and adhesive (All Bond 2) (n=12)

Section Adhesive Post Mean Rank Sum of Ranks Mann-Whitney U P
Quartz-glass fiber 5.50 25 0 13
Zirconia-glass fiber 1.50 9
Midd] Allbond 2 Quartz-glass fiber 5.50 25 0 20
adie on Polyethylene fiber 1.50 9
Zirconia-glass fiber 2.00 11 2 46
Polyethylene fiber 5.00 23
P<.05 denotes significant difference.
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o] g zko] 7} gleh= 225 Ve Ueh. 12 u, All Bond 2
ANzl Y AR RE FAE OF S fs £
& A5 HIATHP<05).

TE 3} Albashaireh 58 zirconia-glass fiber £ ~E 7} 2 4~2] 1] 4]
FE5 Hola, 11 th3-© & polyethylene fiber2} quarze-glass fiber
F2E7 A 2] Avty B uatglt 12y, Usimez 59
e 2 E 9} x| 2 51 o} ¥4 E H T} zirconia-glass fiber2} poly-
ethylene fiber A~ E o] X X| T 720 B Atk A2 243
© 14, zirconia-glass fiber2} polyethylene fiber £~ E Alo]ol| A &= &
o) xfo] & A sA| ZotAthal Haustgith & Aol A
BE X2E 2R PHL 7Y A o R A
ol E2E T Alool|A mlAlFE9] 28k 2ol 7}
%01 olglm AR}, E 3 Brkut 518 U2 7| A EAE]
o] Ribbond £ ~E7} A - v A 253 EIA 0.2 a4

JE VA E2EZ A Huslith 28] Aoe B
o] Aol of&l AE 5 gled], HY o= FjE A
7RI WL 5 9k B AT A8 T
St ) g AT 5 e HE ZZESL o
E %50l B vlHTE Aol7} gl o

L4>

oo
'ﬂf

tlo g I My ok

o, 2
oo, fo

d

AN

ol

32
rr
=

rlr
b
[>

—_

Jo oo AL Y rﬁl_dl‘lfiil

Fogezoo q_okal— 714 ZAEQ} F:0] /\]i\-@% AN 2=
ArE AR H7HaL, A3E oHY RAE A 2FHE

AEAQ B E olE F ATk Baskih Tan 9%
AVe A 32 B33 =1, 15 Scotchbond 2 (3M ESPE, Seefeld,
Germany)5-2] 24| o} 5 ZHA] <5l & o] &-she] 2 B #|o}
AN vlA FEE BRItk 2L Bk 28, Aol
A A 2EE o] g3t H I AMER 3H2hd TAEE 2
2-oto] Q1w & QlAtold AIME GO = A X AEH
A& A e Bt ELO}MD}?

Jung 5"-& FRC Postec, ParaPost, CosmoPost A] 2~ E] E-0] €4 7|

Cetx| Bt AEte(x] 523 2%, 20144 48



CHokst MEAAES 0|3t M7 23k TAEZ £55 x{ojofA9f o|Al+&of| 2het o7

F7h A2 T E BT o] A 28E Aolol A mA]
ol 7913 017} §lrkn W BT g 508 )4 - ES
A @3 ] lojA] mofsh Aol d 4 Ho] LaEe] BgAS
ut} F85tcha Basge ol Ak vl Ee] =
B Bo4 AR FAEAo i F0]Atokd 3}

o o3 FE Wtk AEo] ATk & Ao 23
= self-etched B=+= self-adhesive A] 2~8l B T} total-etch A] 2~€l o]
Ao A 2o vk gt ol AFEe] Axet o
2] gk} s 2 2| & Ato]of] A FEo] 2] §F 2ol 7} $1A]
= 249149, AllBond2 91 2 2] 2xlo] TR 3134 A] 2l )
BEAHA A& v FE5 YER AT

T A7 e XAEE 3 <

atal F7H4 < ets2 Y 4 gl 3ok o ) gle) o]
2at Aule 2y 714 B9} d#E 4 vk Bas)
ATk 259 71AA FAe ae TAES 434 £
HAaAZA = Tk B invito ATFE2 71 A4 85, i
2] 5o X2E §A g g nzlvha B aske v
Albashaireh 52-- artificial agingo] ¥ 4~E 2|28 Z71A| 71tk

Btk B AP G A 2R EE0] R
ol & T A7Z AW A8 A 37129 DB
o) = 71AH $5 e Gtk ol SAEe 9%
A0l A gl glol Aol D 4 2, F7149 9 A7
AEolol & Aoz Holv, oz de@Ae T 71
A 35S BN A7/ @A ol Fol Ao @ Aom AEE

=
At e 2R F AR G2 A5 TAES
Al 72 R 2 Al 28l o gote] =53t A|ofol M Al 8 R

= Aot nAlFES v aste] the g 22 A9E Ak

LREAG oM REFES A FES B oL ¥
2 E F7] whE All Bond 2, One Step Plus, AQ Bond % 2+ A]
2o8l] Afol ol m A FZ2] 2] §F 2ol = g3l

2.7} A R 2 A3 A Ao e EAE 7he) H] o]
N 7218 Aol A9ich

3.4 37 AllBond 22 7 215k 36kA| 3 2} A| 28l © 2 2 2]
&k X~ E °] F-4H T o A] zirconia-glass fiber7} T2 X~ E
o v]3) FelsHAl AL vAlFES BTk

References

1. Erkut S, Gulsahi K, Caglar A, Imirzalioglu P, Karbhari VM, Ozmen
L. Microleakage in overflared root canals restored with different
fiber reinforced dowels. Oper Dent 2008;33:96-105.

2. Segerstrom S, Astbéack J, Ekstrand KD. A retrospective long term
study of teeth restored with prefabricated carbon fiber rein-
forced epoxy resin posts. Swed Dent J 2006;30:1-8.

Cehx| Bt AEte(x] 523 2%, 20144 48

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Usumez A, Cobankara FK, Ozturk N, Eskitascioglu G, Belli S.
Microleakage of endodontically treated teeth with different
dowel systems. J Prosthet Dent 2004;92:163-9.

Akkayan B, Giilmez T. Resistance to fracture of endodontical-
ly treated teeth restored with different post systems. J Prosthet Dent
2002;87:431-7.

Fredriksson M, Astback J, Pamenius M, Arvidson K. A retrospective
study of 236 patients with teeth restored by carbon fiber-reinforced
epoxy resin posts. J Prosthet Dent 1998;80:151-7.

Assif D, Bitenski A, Pilo R, Oren E. Effect of post design on re-
sistance to fracture of endodontically treated teeth with complete
crowns. J Prosthet Dent 1993;69:36-40.

Sorensen JA, Martinoff JT. Clinically significant factors in
dowel design. J Prosthet Dent 1984;52:28-35.

Ferrari M, Vichi A, Garcia-Godoy F. Clinical evaluation of
fiber-reinforced epoxy resin posts and cast post and cores. Am
J Dent 2000;13:15B-18B.

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

Mannocci F, Ferrari M, Watson TF. Intermittent loading of
teeth restored using quartz fiber, carbon-quartz fiber, and zirconium
dioxide ceramic root canal posts. J Adhes Dent 1999;1:153-8.
Vichi A, Grandini S, Davidson CL, Ferrari M. An SEM evalu-
ation of several adhesive systems used for bonding fiber posts un-
der clinical conditions. Dent Mater 2002;18:495-502.
Boschian Pest L, Cavalli G, Bertani P, Gagliani M. Adhesive post-
endodontic restorations with fiber posts: push-out tests and
SEM observations. Dent Mater 2002;18:596-602.

Goracci C, Sadek FT, Fabianelli A, Tay FR, Ferrari M. Evaluation
of the adhesion of fiber posts to intraradicular dentin. Oper
Dent 2005;30:627-35.

Goracci C, Fabianelli A, Sadek FT, Papacchini F, Tay FR,
Ferrari M. The contribution of friction to the dislocation resistance
of bonded fiber posts. ] Endod 2005;31:608-12.

Pirani C, Chersoni S, Foschi F, Piana G, Loushine RJ, Tay
FR, Prati C. Does hybridization of intraradicular dentin really im-
prove fiber post retention in endodontically treated teeth? J
Endod 2005;31:891-4.

Mak YF, Lai SC, Cheung GS, Chan AW, Tay FR, Pashley
DH. Micro-tensile bond testing of resin cements to dentin and an
indirect resin composite. Dent Mater 2002;18:609-21.
Freedman GA. Esthetic post-and-core treatment. Dent Clin
North Am 2001;45:103-16.

Mannocci F, Ferrari M, Watson TF. Microleakage of endodon-
tically treated teeth restored with fiber posts and composite
cores after cyclic loading: a confocal microscopic study. J
Prosthet Dent 2001;85:284-91.

Jung SH, Min KS, Chang HS, Park SD, Kwon SN, Bae JM.
Microleakage and fracture patterns of teeth restored with different
posts under dynamic loading. J Prosthet Dent 2007;98:270-6.
Goto Y, Nicholls JI, Phillips KM, Junge T. Fatigue resistance of
endodontically treated teeth restored with three dowel-and-
core systems. J Prosthet Dent 2005;93:45-50.

Yang B, Ludwig K, Adelung R, Kern M. Micro-tensile bond
strength of three luting resins to human regional dentin. Dent Mater

79



uEE - HeN

closgt HANAES 0l83i0] 4R 42

gk

ZAEZ 55 Aofol|A 9] o|AlFEOf Bt AT

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

80

2006;22:45-56.

Albashaireh ZS, Ghazal M, Kern M. Effects of endodontic
post surface treatment, dentin conditioning, and artificial aging
on the retention of glass fiber-reinforced composite resin posts.
J Prosthet Dent 2010;103:31-9.

Saunders WP, Saunders EM. Coronal leakage as a cause of fail-
ure in root-canal therapy: a review. Endod Dent Traumatol
1994:10:105-8.

Swartz DB, Skidmore AE, Griffin JA Jr. Twenty years of endodontic
success and failure. J Endod 1983;9:198-202.

Demirel F, Saygili G, Sahmali S. Microleakage of endodontically
treated teeth restored with prefabricated posts and tooth-colored
restorative materials. Int J Periodontics Restorative Dent
2005;25:73-9.

Drummond JL, Bapna MS. Static and cyclic loading of fiber-
reinforced dental resin. Dent Mater 2003;19:226-31.

Cohen BI, Pagnillo MK, Newman I, Musikant BL, Deutsch AS.
Pilot study of the cyclic fatigue characteristics of five en-
dodontic posts with four core materials. J Oral Rehabil 2000;27:
83-92.

Chersoni S, Acquaviva GL, Prati C, Ferrari M, Grandini S,
Pashley DH, Tay FR. In vivo fluid movement through dentin
adhesives in endodontically treated teeth. J Dent Res 2005;84:
223-7.

Fogel HM. Microleakage of posts used to restore endodontically
treated teeth. J Endod 1995;21:376-9.

Tjan AH, Grant BE, Dunn JR. Microleakage of composite
resin cores treated with various dentin bonding systems. J
Prosthet Dent 1991;66:24-9.

Bachicha WS, DiFiore PM, Miller DA, Lautenschlager EP,

32.

33.

34.

35.

36.

37.

38.

39.

40.

Pashley DH. Microleakage of endodontically treated teeth restored
with posts. J Endod 1998;24:703-8.

Wu MK, Pehlivan Y, Kontakiotis EG, Wesselink PR. Microleakage
along apical root fillings and cemented posts. J Prosthet Dent
1998;79:264-9.

Mannocci F, Qualtrough AJ, Worthington HV, Watson TF, Pitt
Ford TR. Randomized clinical comparison of endodontically treat-
ed teeth restored with amalgam or with fiber posts and resin com-
posite: five-year results. Oper Dent 2005;30:9-15.
Lambjerg-Hansen H, Asmussen E. Mechanical properties of en-
dodontic posts. J Oral Rehabil 1997;24:882-7.

Ferrari M, Vichi A, Grandini S. Efficacy of different adhesive tech-
niques on bonding to root canal walls: an SEM investigation. Dent
Mater 2001;17:422-9.

Albashaireh ZS, Ghazal M, Kem M. Effect of dentin conditioning
on retention of airborne-particle-abraded, adhesively luted glass
fiber-reinforced resin posts. J Prosthet Dent 2008;100:367-73.
Bouillaguet S, Troesch S, Wataha JC, Krejci I, Meyer M,
Pashley DH. Microtensile bond strength between adhesive ce-
ments and root canal dentin. Dent Mater 2003;19:199-205.
Ravanshad S, Ghoreeshi N. An in vitro study of coronal mi-
croleakage in endodontically-treated teeth restored with posts. Aust
Endod J 2003;29:128-33.

Eskitagcioglu G, Belli S, Kalkan M. Evaluation of two post core
systems using two different methods (fracture strength test and
a finite elemental stress analysis). J Endod 2002;28:629-33.
Ray HA, Trope M. Periapical status of endodontically treated teeth
in relation to the technical quality of the root filling and the coro-
nal restoration. Int Endod J 1995;28:12-8.

Cetx| Bt AEte(x] 523 2%, 20144 48



ORIGINAL ARTICLE

Craret HAAARS 0IZ5I0] M7 Zeid ZAEZ 55 X0t M2l
OjAl==0i| Zret o7

AP EN: T ~EZ $53 o] n]AH+F %%“ﬂo}ﬂﬁﬂ‘:}c}:} 2lo] s 31 glar ofol] & Aol A & thFet H ZA| 28 S 0] -3
A 723 L2ER FEgE XJolo x4 o A 27wl A F2of tis) vlw AFstnA} st
O M2 L i 3670 o] SRR BH A AT SHRE VA EAE 50 2 731t} Zirconia-glass fiber, Quarze-glass fiber, Polyethylene fiber

= Al7HA] 3 ZHA] 28] 0 2 ] 2HE] 9] T} 3-stage total-etch adhesive, 2-stage total-etch adhesive, 1- stage self-etch
1579 Bt F7Ach A A A E 2753 ol 28 g zlol] Zofsldth 24 Al H & X 29, 59,
o

o] AHH-Z wel™ Zo|| A stereomicroscope & =% 5+ th A & A Fake wjda EF

Jo}

YAE Y AE 5'-7]-o] A E 1 7+ Tj/;
adhesive. Z+ A|HES 2% vEd & J

A H T2 e st vig el
AT ®ZUI F Fold g vl & s
Zih RE AGRIA BE TEL 1A &S Bt 72t Ak Rod R A Al aHld ipE ZAEZR] Hlwo A & 23 Abol = gl
All Bond 22 7 2+8} 36hA] & 2kA] 28] 0 7 2] 2] 8+ X] o} 4 H of| A] zirconia- glass fibero} quarze-glass fiber £ A~ E 7t zm:oma—glass fiber<} polyethylene
fiber 32~ E 7}, quarze-glass fiber®} polyethylene fiber X 2~ E Zkof| n]A|F=Zoll = -] g+ 2Fo] 7} QA ATHP<.05). ZH2}e] L1 E o] X 2k x| 8 F-9] A}
193 <] & 2to] 7} 2191 31, quarze-glass fiber<} polyethylene fiber 2~ E o] Ai A 23 S 79 Aol ol #-o1 § 2ko] 7} A A THP<.05).
HE: T 2E 250 b2 A 2 A 28] 7ho] )4 E] $93k 2fo]7F QTh 2 ek Bojd 7 A 2k A ~Elo] w2 EAE7FO] ] woj 1{— +9
F 2ol = Il o, A oHA 39Al H A 28l o 7 28] gk T AE 9] $9A T ol A zirconia-glass fiber7} THE £~ Eof| Bl &) f-2]8lA 2 & =
S WolTh (o) 3] 75 2 813) %] 2014:52:74-81)

il

fan I

g9
B27H0FE 24 A A
%

o

e r°\'

QOO A F 3t X AE; HEZ A A nA 5 g7 AW E

— = fus v

I

* WA R 2 7Y © 2014 T &) 2} 5.1 8}3)
330-714 Y HE A ST G 2 119, d5df gfi A2 of A 2R F S w @ ©] 22 AejololE|H A= e]o} A2AFEA-H]Je) 30 R 2hol Mol whe}
041-550-1979: e-mail, yu0324@hanmail.net o] &3} 4= 9l ).

YU 2014 29 25U / Y uFE5H A 2014 49 8 / oA e - 2014

19 149

CHStRI 2 MES(A| 20149 523 2% 81



