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Table 1. Materials and sources

71Eo2 3t IRABTY 1 mm HS Zo)s
Z#Fee AHsn ZBXEE APsFgc)
#40 file7bA] 2L o3l 05 mm¥ 3@
A& step-back S AAIBFR o, R3] A4t
1/2-& Gates-Glidden bur #2¢} 302 )3}
Rt e @A Abelol 35% NaOCIZ2 <#+-%
A HstF o T E file?} Gates-Glidden burs
oA B AMF A Aoz wBsiyc 2uE
)7} E3 £ paper pointE 2B HERA7| 1L
gutta perchag AHE-3te] S oz 23
S FA39t. Sealer2E  Sealapex(Kerr,
USA) & AH8-stgith 2B8EHF 100% 52
“&-& ol A 48A17H5<t A8l sealer’t $4 3]
3=l =5 3tk #4.5 Para Post drill2 7
mm Z°]9] post spaceE AT HZde
#170 high speed burZ Z°] 4 mm, Zo] 1
mm2 key-wayE FA3IAch

30709} Aotg FALE 10718 A Fo=
Wirol A 1Te Fx B E=E Zo}, A
2w 71 E2EC] oidzl F:ol, Al 3T
714 XAE0 FXEA YA FolE Az}sr2
3] tH(Table 1, 2). A 139 Holol= o3

- Wot 26| Duralayd 24 vlzx

Para Post XP(Whaledent, USA) 9] # 4.5 burn-
out patterng 10 mm Zo|Z &g 7]& &
brush-on technique &2 Duralayg &34 &
of FHE FAstA). 158 % Duralay’} &

Materials

Sources

Para Post XP (#4.5, burn-out pattern)
Para Post XP (#4.5, titanium)
Para Post XH (#4.5, titanium)
Panavia 21 (Composite resin cement)
DuraLay (Inlay pattern resin)
Bestalloy (Lathe-cut, conventional
amalgam alloy powder)
Dental mercury

All-bond 2 (Universal adhesive system)
Bis-Core (Dual cure composite resin)

Whaledent (New York, USA)
Whaledent (New York, USA)
Whaledent (New York, USA)
Kuraray (Osaka, Japan)
Reliance (Illinois, USA)
Dong Myung (Seoul, Korea)

D.F.Goldsmith chemical
& metal Corp. (USA)

Bisco (IL, USA)

Bisco (IL, USA)
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Table 2. Experimental groups

Group Description
1 Gold post and core was cemented with Panavia 21
2 Para Post XP was cemented with Panavia 21 + amalgam core
3 Para Post XH was cemented with Panavia2l + dentin bonding

system + composite resin core

Fig. 1. #4.5 Para Post XP burn-out pattern,
$#4.5 Para Post XP Ti post, #4.5 Para
"Post XH Ti post were inserted into

post space(from left to right).

A3 73t ¥ high speed chamfer bur(Two
striper, primier, USA) £ X &3} FHo} FA 9
1 mm 3%, & WepiaZ3 A2 1 mm A4l
chamfer marging #4394 Duralay pat-
terng #Ul 3 o) &3l A 43 FHBoE F
Z38}9tt. Fit Checker(GC, Japan) 2 AgA &
gsta 23 ¥ Az Ao whe} Pa-
navia 212 HA32 A 100% G2 A2
ANA 24A7HEt BHEEQ . A 279 R ol
< Para Post XP9] #45 Elolely ¥XEE
10 mm Z°|E Z&A Panavia 212 2t
stainless steel band2 74 ¥, amalgamator
(Dentomat 3, Degussa, USA)ollA] &3} &
34 ol'ZZH(Bestalloy, 5%, Korea) & 3]
squeezing® ¥ EXEQ njg]7} ¢A3] 9Y
YA FA3AY 208F bandE AHAsIn
VAR 100% EEE 32004 2441 7HE<
2335k A) 379 Ao}ol = Para Post XHe]
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Fig. 2. Gold post and core, amalgam core, and
composite resin core were completed
(from left to right).

#45 ElojEly ¥X2EE 10 mm Zo|2 z2hA
Panavia 212 H&st3 X 29@-S All-bond 2
universal adhesive system(Bisco, USA) 2.2
#12] 3 ¥ Bis-Core dual cure composite resin
(Bisco, USA) & &=3}aL Z+ 3 4024 %
ZHIAL AR Z 100% FEZ oA
24712t RA3iYt. Al 227 A 372 high
speed chamfer burZ A 123 #37pA=2
A3} 7o}e] A 1 mm 3P chamfer ma-
rging 343K (Fig 1, 2).

BE AlHe] WA 3R nail varnishS
5 A 2Epd XAF 3oty AA € HaAS
A3 JAde g8/t AEA YEE 3}
Ak 37CY FFHF Boly 24AFL B
¥ 5C9 55C, AlF AIZE 1522 5003)9) the-
rmocycling€ AASYTh I & WL 05%
basic fuchsin dye &0l Ho} 37Ce] G
FRAM 24AF¢ FASAY AHE B2



Fig. 3. This figure represents the scoring me-
thod. 0 : no microleakage, 1 : micolea-
kage to the half of the distance to post
space, 2 . microleakage to the joint of
core base and post space, 3 . microlea-
kage that extend to the wall of post
space.

Table 3. The mean of microleakage score

A3 BHe) 988 pumice2 MA}FFTE Al
He] AW viehE FITF 3t AlUE
A ZA] @R (Epofix, Struers, Denmark) ] X
o stk A1 H ] Q8BS diamond trimmer E
Zolr E2EQ ddo] HolxE I} ¢
A& )73 (SZ-PT, Olympus, Japan) < ©]-83}4
Al FHES 25u)9 vl g2 TESIH O
ASH 28 € && JI1EFoz2 AFE oAt
g Foto} XA AAH d8rt 2HE
A= E BFAY Iy 29EA gL ALE
0, HET X2EZ Al w7lA] 2mE 7
$E 1, R2E7A A0E 34§ 2, X2EQ
FAY7A] 2E ZE-E 302 YHFig
3). & 79 AFo g HoHd EFUAE
T3 UHFEM(One-Way ANOVA) OS2
A3} Duncan test® ZA3E3tth

AL BEAS Ay B AHolA dsrt
2 g Ho] BAHAJN}(Fig. 4, 5, 6). Z+ 9
¢ Y3 FFEHAE Table 33 2ok
Z+ T2t

H L E A5ty 4 &FE(One-
Way ANOVA)S &

Ag A AYER F

Group Core No. Mean sDh*
1 Gold core 10 1.80 042
2 Amalgam core 10 2.60 0.52
3 Resin core 10 2.90 0.32
*SD=Standard Deviation
Table 4. Analysis of variance
. Sum of Mean F F
Source D.F. Squares Squares Ratio Prob.
Between Groups 2 6.4667 3.2333 17.8163 .0000
Within Groups' 27 4.9000 1815
Total 29 11.3667
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Table 5. Multiple range tests . Duncan
test with significant level .05

Mean 1+ 27 33
1.80 17
2.60 2T *
2.90 3T K

(*) Indicates significant differences.

& Aol7h AR H AU (P<0.05)(Table 4).

EF 2t QYT Aol F7E Lohu] 9

8t Duncan test2 7253 23 A 1T A2
F2 3 Zol7t 9 H A (P<0.05) (Table 5).

:'éb al _—;Lo}

—

v,

Of

E4go] Hste] BE AAVoRE F

AW R Aol B By X
FolE A|FA3HA "}l X2E FolE A
ANEF 7HE &3] AHeHE AEL F2
, obEzh, FXA R ol o] Ho}
Aot 22 AW Alole] WA HPAL o
7} a4 o8] GEFE W= Zof A g9
Z2H9 B8 AA A8ty A5 FE, 23
AW B3 JA, 74 873 94F Fol
ARPAo 2 QgL nA)

X2E FolE A" dodle o8 7R
13 Atgo] Ao, 71 F83 AT shuie
ol Az} ZE XA Alol9] mAFFol)
T8 5o AIFZAFIT o}y vAFEd
o} F83 71 94F QA HLL gl Er®
Phillips® ]l w2 X35 X2 A3
= 114 (mm/mm - K) X107 ¥bde) o
7+e] AEHAAFE 25 (mm/mm - K) X10—
6, XA YA 37 (mm/mm - K) X
107° o]&}ar 3tk E Anusavice®v X TE
ZFAo] HMEAYAFE 114X107° /T, AotA
9] ALE 8.3X107° /T, o}t B+ 250
X107° /C, FXA Y B4 14~50X107°
/c, S-ZadeA g9 A$E 135X10°
/ceta sk FAWAA X|oet HAEo]
g &5 W3l kEHE2 A3 Holo

A

o o M dlo X

ald e

o Lo

O -
A%E

370

ggge] vavde AL F83 9vE 7}
2t} vtA Tjan? Chiv¥e E¥AE9 z}o]
2o 23]8] dxdxA(thermal conducti-
vity), 53] & &4Hd(thermal diffusivity) ©]
Fo3t 3. dFgEE M2 &
=9 AR BAZ FYelo) st
TE ousitt. 25 obEe 4WUAE
XA YRR EAY, 259 QA
o}229 glolut Fe2 ofolewn] Algl
e 4 o3 gk o] A2 thermocyc-
lingA] &3 op@zbol © W] P FF
ke 2E ugthal Sk £ AgdAe
o} ol TS FAA Itk & Folo}
Aol AR R0 =FF FYolonz
ujAFZo] XA Fole] FIFES Aol
gt AolE, €439 Aol 9§ Aol
ol A 72 AETF RFHA JEIRS &+
At o]He] Aol opEF Fote] w4
FEo] FxA ARG FHHol AYn 3 A
7t Bged B AYdAe oty =
ote} FX A #HZ Fole] wAFFo] F3
Aol & HolA g AL Folet XHo] 9
o =28 A2 AES Ao g Ydojztn
Azt & it AR £ Qe AL, oA
d7E°l HFE varnishE 5 @ v& ¥ o}
T3 Fots AT AR FEA YRNS v
ANl va] £ 432 Hormati®t Denehy?’ 2
o|Zdel| we} vanishE 4-&31x ¢tm obmzh
FZotE FAFEH, 21Ro] ofzt. Foto
Aol FEA #He B9} 2 xfol7t 1z
R= A3z Jehd Ao g2 Y2 E ) VarnishS
ZLe optzt Zoll FXA YR Zolrth
FEREHA vAlFEe] AL AA7MeE FUH A
el 93t 3lo] Ha 3tk Derkson 5o
old AFdME varnishE ¥ g ¥lE & o}
S S Aee XA ARG uA
FZo| A varnishE ¥lE2x] ¢S Ao
231 FEA R} FFo] Ackx skt

oprzt Fofol QlojA] F 7kx] FrtHo=m
aejafol & AR opzhe] Rao] #E R
ojt}h, o] AT 23tAH A|Zto] AGFE
obnI X Aol AWM opzzie] R2lo)

Mo o o &



dojupa Aol mAlFEe] Al
3}%3}.7,24,25.29) 0]—3— :&7.]_;1:;_ Derkson %:_n)To__ var-
nishE 2§32 && otz FAENA AT
o] Zgel wel vAFEo] HAY AR o
Aalal Agstg oy Ao 238 vMTEY
Z7F3ga g 2ejy ojRi e 1 ozt
ZAEL 2ds 99 T Y B 2H
317 dEo] FEF F2Ao] dojuir] XF
Axetes AL 98 W Jodaikin® Grossman
2 1% NaCl qA 1093 BHg o}d 3
FAEANN = vlAFEo] AAJAT 1@Fd =
FZ&o] itk sk

Fofe}t A AR wAFZo| #H
o] dFolA Hormati® Denehy& obz
Z Fole] ulAFEo] TEA FAKRTG Hgu
3L, Tjan® Chiu¥%= ob7t FoldMe
nAFEo] glerz ¢ wWde] XAx =
ote] ZART 1 mmold 3hloz ARHXR
R H9xe ofnzo]l FHie HeHelztm 3
ot ol oFzt 2 Al Larson® Jensen® &
HAFEo] o, IS BEY A% ther-
mocycling® ¢t 31 ofig Fepyl FEA
HXEG v FE & $AT thermocyc-
ling& 319 opZztrIole} FEA # A ol A
100% 2] AT Aok = Fo}l g9}
212 Aol o) mlMFEE X A(114X107° /C) 7}
opZH(25X10°° /C), FEA FHF(37X10°°
/C) el G FAF2] Alol2 Ay 4 qvin
SIRTE® ol Fol AFY HNIBZASFI}
A9 2~3ujo]7] w&e thermocycling
3t FHo} B XAET ¢ PI3sa o
F£8 Zolgta sk ot Fx FH
& Eene glomz oy e Fyol
Aot 2HE HAXEE & Jlske Aol
A, Fote) Y BFE Fz F@e o3
TolAl= o] ok 3Tk Thermocyc-
lingAl old A¥ £&3 BPe Fu3 XA
Atol2] cement seald EAAIAA B 2 nlA
&S 4oga Y whde <14t o}y
AMEZ Had 58 UM X&Ax Ho}
Age] 4UFEY] Aole HAFSHINA 5
e Aolg YRR fede FAE U
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B AYoMes 2 25 LAE Fold
Ao mMlFEo] olzbzt Folol FEA HA

Fofo| A 9] mAFEET e oz vehyt
ok ool disll & o #ES AEY] Y8 2E
Al'M& Automatic grinding/polishing machine
(Rotopol-V, Struers, Denmark)& A48}
1000grit At Z FHS Avt$ metallurgic mi-
croscope(Olympus, Japan) 2 50081 £ 100040
2 BFA%(Fig. 7904 12). 2 FE¢F
¥ 2E Fo}e] Z$ Panavia 212 HF A< film
thickness= 61pym©] 13 Panavia 213 Zo®
Atololle E(gap)©] B Q1) ol 2zt Fo}
o] A obdz XA AloloE R A
Aol A 2~4umB =9 Fo] EABIAL FHA]
oftzto]l Aol 3] WA=z e =3
FEE o #EEHAY XA g2 3ot
BEoME obdzt FololA e} wA IR E X
Aol Atole] zubA<Ql Eo] #FEUTE o]
Fo ddez A F Y R ouzlte]
B SEA A ¢ A=A EZPAG
thermocyclingA] €348 2] x}ojol] 2J3] Eo]
SRS AT FEA AL 1~3% 9] %
T5o] BAIEE ofjRo] Yo AL opt
73 e} E QP A E2] Aol 23] Eo
2L % Atk Tjan Chiuv®e X2 ceme-
nting medium Alojoll Hu]F A Fo] =z
stodobnt miAF&o] WAL Y|, o)y
TEL ol YT Aoz yztg) = 259
HBEAAM FEA HRAL T F2) 23 &9,
T AES BHE 22 wettabilityd} we
35 A4 (penetration coefficient) W&o #d
# 4 (interfacial seal)7} Yzl ojwzre
AE HH7t esicka sk

£ AgAME Zole} AZAR Alolg &
e BFSY AFE R a9y
FEo] AT ARNANE AFZ o2 FZo]
LAt A7 2 E Zo] BRHAULD. X
AZo 2 YA $E & 987 20E Agg
Y9 BAx F& FTHslY BEY A ol
ZolollA 713 AR o w Fx 282
¥AE Folgon FEA I FHolollA 73
okttt ol F&2 Fust Aol B



53t 20E7] HEd 2T Aoz A 2.

Ztgd). F¥3 gA ZoplMe AEE All-
bond 2 universal adhesive system2.Z ]

stgod F2 FF RAE Folo| A= Pana- 3.

via 219] ED primer2 A3}H oL}, opdz
ol e XA BHd ofEd AHIE 1A

oottt All-bond 29| primere= Al 4410 Ao} 4

A ZY¥A|o)L Panavia 219} ED primers
HEMAE &3} QoA Aot ZHgtA|ol

QL AT £ F Aok o)A AT 5.

Aold AYAE AL jArEe] Fad

£ o] MHALS® wepy old Yobd
gAY w9 YorqBozy 98
A% AY Aez 2 4 3o adEs

Zolsh NA ARANANY v rERD hig 6.

opATE 5% 052747 2eiBehE o
Nozg gold APAE Ag3ol T Aoz
AzrET,

v.Z &

ZEAZY ARF-E FZ2 YT XZE

Ho}, 7143 X2ES} opyt Hof, 7 ¥ 8.

Eg} F¥ 4 g7 FolZ 3]E3}T thermocyc-
ling% Fois} X AHAAMY vAFEE H
23 A3 9L 2o AES duch

1. € AlHolA Zolel ZGH Abolo] ulA
FEo] AU

2. FZ 3T E2E FolE F2F Fol b 10

w2 £ Zef wa) fo4 A PHFEo]
H9ich,

3. 714 X2EJ ol FHolE =3 3}
714 X2EC] BXA Y7 Folg =

T AtoldlE fFo4 Ae Aelrt YA 11.
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Fig. 1.
Fig. 2.

Fig. 3.

Fig. 4.
Fig. b5.
Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11
Fig. 12.

#4.5 Para Post XP burn-out pattern, #4.5 Para Post XP Ti post, #4.5 Para Post
XH Ti post were inserted into post space(from left to right).

Gold post and core, amalgam core, and composite resin core were completed(from
left to right).

This figure represents the scoring method. 0 * no microleakage, 1 ' micoleakage
to the half of the distance to post space, 2 . microleakage to the joint of core
base and post space, 3 ! microleakage that extend to the wall of post space.
Microleakage of gold post and core.

Microleakage of amalgam core.

Microleakage of composite resin core.

Core/tooth interface of gold post and core(X500. The whole length of the scale
is 20 um).

Core/tooth interface of gold post and core(X1,000. The whole length of the scale
is 10 pm).

Core/tooth interface of amalgam core(X500. The whole length of the scale is 20
um). ' .

Core/tooth interface of amalgam core(X1,000. The whole length of the scale is
10 pm).

Core/tooth interface of composite resin core( X500. The whole length of the scale
is 20 um). .
Core/tooth interface of composite resin core(X1,000. The whole length of th
scale is 10 pm).

375



Fig. 4

5

Fig.




Fig. 8

Fig. 7

Fig. 10

Fig. 9

Fig. 12

Fig. 11
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ABSTRACT

A STUDY OF THE MICROLEAKAGE AT
THE POST AND CORE AND TOOTH INTERFACE

Ji-Cheol Shin, Sun-Hyung Lee, Jae-Ho Yang, Hun-Young Chung

Dept. of Prosthodontics, School of Dentistry, Seoul National Untversity

Post and core is used to restore endodontically treated teeth, and it is a very important
part which supplies retention and support to the prosthesis. But occasionally, caries occured
due to the microleakage at the post and core and tooth interface, the failure of prosthesis
has happened. In this study, the microleakage of cast gold post and core, amalgam core,
and composite resin core was investigated and compared.

The coronal part of the extracted upper anterior teeth were removed and endodontically
treated with conventional method. The teeth were divided into three groups. In group
1, cast gold post and core was cemented with resin cement and in group 2, ready-made
post was cemented with resin cement and amalgam core was built. In group 3, ready-made
post was cemented with resin cement and composite resin core was built. All specimens
were thermocycled between 5C and 55C with dwell time of 15 seconds, and immersed
in 0.5% aqueous solution of basic fuchsin dye for 24 hours. After embedded in the epoxy
resin, the specimens were sectioned longitudinally and observed with stereomicroscope
with the magnification of 25. From the findings of this study, the following conclusions
were obtained. ‘

1. There was microleakage at the core/tooth interface of all specimens.

2. The microleakage of gold post and core was significantly less than those of the other
two groups.

3. There was no significant difference between the microleakage of amalgam core and
that of composite resin core. '

Key words : microleakage, gold post and core, amalgam core, composite resin core
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