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THE EFFECT OF VARIOUS CEMENTS ON THE TENSILE
STRENGTH OF A POST AND DIFFICULTIES OF
ULTRASONIC POST REMOVAL.

Jeong-Won Park, Byoung-Duck Roh, Chung-Suck Lee

Dept. of Conservative Dentistry, College of Dentistry, Yonsei University

The difficulty of endodontic retreatment depends on various factors and it is affected
by retention of post. In this experiment, root canal therapy was done in extracted human
teeth and cut into 10mm length from the root apex, and then cemented by zinc phosphate
cement, Vitremer®(glass ionomer) luting cement and Panavia 21°(resin cement). Post pre-
paration was done by # 4 Parapost drill at 6mm length and cement was inserted by lentulo
spiral. After 24 hours, tensile bond strength, post removal time was measured after the
ultrasonic application and the separation site was measured.

The following results were obtained.

1. In measuring tensile bond strength, there is no statistical difference between zinc phos-
phate cement and Panavia 21°, but Vitremer® showed lower value compared with those
two cements. (p<0.001)

2. When the post removal time was measured after ultrasonic application, significant diffe-
rent value in order of Panavia 21°, zinc phosphate cement and Vitremer® was shown
. (p<0.001)

3. As a result of examining the separating site of each cement, all 16 of zinc phosphate
cement group showed the fracture site between cement and post, Vitremer® was 13/16,
and Panavia 21° was 8/16.
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will be increased.
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In case of tooth restoration using Parapost, the use of Panavia 21 showed good retention
property than Vitremer®, but when retreatment is needed the difficulty of post removal
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Table 1. Cement materials used in this study.
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Item Lot No. Manufacturer
Zinc phosphate cement LO5 020494 Fleck’s, Mizzy, Inc,, Cherry Hill,
NJ, USA.
Vitremer 6195 3M. Dental product, St. Paul, MN,
USA.
Panavia 21 51184 Kuraray Co., Ltd., Osaka, Japan
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(a) ZPC

(¢) Panavia 21

(b) Vitremer

(d) Parapost system

Fig, 1. Cements used in this experiment and Parapost system.
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Fig. 2. Satelec Ultrasonic device(a) and 5A tip(b), application of ultrasonic to post(c).
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Fig. 3. Distribution of tensile strength.
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Table 2. Tensile strength of three different type cements. (N)

(n=45)
No.of sample median range
ZpPC 15 294 —y 133~422
Vitremer 15 107 36~142
Panavia 21 15 245 — 64~465
*+* statistical significant p<<0.001
Table 3. Comparison of time required to dislodge Parapost. (sec)
(n=48)
No. of sample median range
ZpC 16 100 b ]**"‘ 50~230
Vitremer 16 47.5] :l o 20~160
Panavia 21 16 210 45~240
*** statistical significant p<0.001
sec Removal time(sec)
250 . $
200 H .
150 . : :
*
100 | ; ; :
. | * *
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0 ‘ .
ZpC Vitremer Panavia 21
Cement

Fig. 4. Distribution of removal time.

Table 4. Comparison of separating site

between post & cement between tooth & cement

ZPC
Vitremer
Panavia 21

16
13
8

0
3
8

(Kruskal-Wallis analysis, p<0.001)
o 2&9 FEA AWEZ EE FY
Aol AWES] B EE AHAA
EAEQ ARIEAbojoA] uhdo] dojrin

186

B g, Vitremer®= 3719 A|#HGA
2Eo]| AHETL £o] YE A4S EA
© ™, Panavia 21°2 8717} X A3} A EA}
olol A ¥/} H3dth. (Table 4 FX)



V. 5% ¥ 18

FEBEo] FIeolx Qi o]Hd] o]n
T 87 A8 Hox ete] glojy &
#x g7 A AL ol AXNEE 1Y
slojof st ojw) X EHIH Y A of

2 12e 848 71&9 F5E AA
qR7L FT8F 847 At g A 39
Eo%lE X2EY & o83 xe 2%
FAAY AAE A o PP AL
5] o] x% %{.q_z.v& 12, 18,19, 24, 25, 32, 35, 36,42.43.48). j_a:i f"sl,
Wy el shvE 2g5ue AFE o)fdy
F2EQ XA AFHHE =&3HA &)
F3 olE AAsE Wo) mtHJEY
ojmj Y& PXE LAEE EXAEQ Ao,
Z7, S T/, N2AA) A¥%x, 2gdn
2o R Fud A|UNES FFo
u}a‘_ %%O}% u]%_}"; 9\1E}_a.l..20.26.27.31.33,44,45). Pa_
raposty cemented ¥2E 9] FE]F reten-
tiono] 7Fg =% FEj<l parallel serrated
P2 ALY AA dFelA de] o)
|EI Qe AFoz B AP o] &8y
om IAEQ FFo ZolE YAA ¢
S 2R & WFEE stz g, £5
2597179 power, EXE H {3} ¥

of
o
tifo
g
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Type of cement Compres- Tensile  Elastic Solubility setting Film
sive
strength  strength  modulus (in DW) time  thickness
(MN/m)  (MN/m")  (GN/m') (% in 24hr) (min) (um)
Zinc phosphate cement 96-117 4862 121137 0.2 59 25
Zinc oxide eugenol cement
EBA-alumina 76-83 58 5.4 0.02-0.04 79 25-35
polymer-modified 61 6.2 3.0 0.08 9 25
Polycarboxylate cement 51-73 48-9.7 44 <005 7-9 25-48
Glass ionomer cement 117-135 3555 5.6-9.5 04-15 6-8 22-24
- 0.13 4-5 20-30

Composite resin cement 206 11

(Source Craig RG : Restorative Dental Materials, Mosby, 1985)



thophosphoric acid®ll &Fu|Foly ot4d, %
< 1 3R}ES ¥l Axdd. I g4Exs
25pumo)™ AL v X ALY 3] <
TFZo e Hi 5EdA Hd 9&(37C)
o2 FARHY U,

T E9A AFRHY] ARG S 2o
olexw AWESE fluoro-aluminosilicate
glass® %3 polyacrylic acid &8 FA = o]
EFA] S Fhol2o 9o glassol M
Ca, Al, F&} & o] Eo] fEsi W
silicious gel& ¥}, old wAYLE F
&ol& F x7|AFAE Ca'd 93t
F AN 6= Al 93t polysalt 713
S A& 9, Vitremer®= 9 7]9) polymer)
methacrylate®} HEMA(2-hydroxyethyl me-
thacrylate) 9] &+ 8@ ¥h-go] Frls|B g
hybrid E#l&otejexm2 EREC.
2ofol i o] AFL AJojAT YA
A= apatite} 8] Aol 98t o] Foj X =1
Z715-Fe ARNESY £ Jt2E4d7]4 9
st FAALE ol Fn, ZAsirt AP
w2} AlA Ev} hydroxyapatite2H-E Rl €
ol eite] ol Ao R YA HELE, ]9 o

FFzolole ] AHEE E4AE WE
&3 Qateld AHMERT o ¢¢&22¥y
$e gAds e,

PR AWMEQ] Panavia 21°#% L pastes}
primer’} FAE S Z o] FolA 3l paste?
8-S phosphoric acid ester monomer
MDP (10-Methacryloyloxydecyl dihydrogen
phosphate) o] Fo]z3lor oA & F&3
silanated porcelain®] 2 @77t AEESF 9l
T2 dEd. = & 4849 ED pri-
meri= MDP, HEMA (2-Hydroxyethyl metha-
crylate), 5-NMSA(salicilic acid derivative) $}
FTHEANZ o] FoA Uth. ED primere
°}3l conditioner(pH=3) A E& #o| 71X 1
o] AAE HFAY Fotd g A
Diaz-Arnold5>9] A-7o <3} Panavia,
Metabond, All-Bond, F2 47}2& A|WEF
Panaviaol A 7134 £ 2% S 2139
AMES] FE71E filler $FE 77%2A &

188

F3 293 AAY FEAFHE

Z2LHV|FE 0|8 XT2E9 AA
Ao FHoZ yo] HAT il
275 Ay Afd REZQ] AANBE I}
53EE =Y. 28 J2 N FAF9
NI Ql3led HAEH &A= € AqF
HE, GEAY) FIe AUNES] LR
A3t ZHYNA T2ES {FAHo| F7t
SAAT T2E AAA L dolx GA F
7}stt}. Standlee$*®Y Aol w2 A
HE FFEE ¥FAE retentiond] H}E
FgL v X% Fevhil v Krupp®
AT-o)| 9)3A unfilled BIS-GMA resin® &
cementations ¥ 739 5% retentiond
et 3P oH Assifs’e X2EE YA
A HNEE o] &3 500um7tA FAE W3}
A A &Y retentiond] xpol7} gle Ao2 B
IEAL compositeS o] &3 HIAF AL
74 e XFAEE MEUE AL FHE .
Chan$%& 98 F579 AWNEE o]&3}
ZT2E AAAN ARAZEE 4T A 4
ANRE 74 8L EHIL loosefit-
ting canald] A¢ o & A%ggS evin
sgon, FHzololxr g Qateld Al
HEE ¥ Ao/t gle A2 BusiG.
Mendozas®-& vl £79] ol A& A
EE o]§3ld FAES] AAREE AT
A} Panavia’} ©HE A F) v £+ dis-
lodge force® JEMITII 3R,

B Age] AANA JAFAEe] Ao
Sldtold AlWES} HA AWETSY FAF
FoatE e Aoz YEion Faxe}
ol AIMEE o]Ed H|EtY & F&
YE 2t Goldman$ e A7 AT 9
3t Z#HWY smear layer’} EDTAXE =
AALY A o =& AZAEE UER
ttn 3, Panavia 21°¢] ED primer
A XAl smear layer’} AAHD Ao &
2 AFAEE VeHllE g HIHYA
o 2 APME ditold ANES FAS
ARAEE el Ao Bol XA mi-
cromechanicaldt ZAgo] AUZ o]F XA



[e1 e

& Ao g Holn oo thi SEMEZE F 2
A7 AaEoiror & Zor Az,
Lacefield5®9] Aol st ool
kv ARMES ZFede WAATH AT
AT, 2gn FANLR Mg T
HE A, Adopd, wold ztzto)] Wid Ad
Freol WMste Aty B RAT, o]
ek 27HE Q0 AT A G & Ao
Az,

2598 HEAIA I AAANGE
AP e S 2otol e AHE?
He #e Eied, ol AYME AA
Y3 Ao g% Aolztr] e 11]26
e AAle] we} AMEE E3Fse o
O ARERY 52 FEE EA7IEE
SRR FEI FYHA X8t dehd
A2 Azhdc, Qlateld ARIES B¢
de AAZLLd gojAE {2 AJHE Q] Pa-
navia 21°% fASE AFE BYATL, 28
32 883 ;(-“7—}A]7}-o]] °‘°1/\‘| EAAC
2 fFoats Hole ¥e g Jelde

ol =L

o] AL e FHAT @ﬁ}i Az,
% 2&9d] 9% AUAI ELEE $35o

>

JAE AEHAL W o] TH o3 44
stdol A7|HA EAEMAM EEdE Aoz

AZyE)Auk, o} A7 o)o] thd etz ¢l
dTe sl
ANHES T2E, XAAole Eig X

& #&3 ZI(Table 4 FX)E 24
Atold Al E o] ¢ 13 7 = (fracture tou-
ghness) 7} & F71A] Bt} v gg B
olmg ¥2EQ AWE Alojojr Ert
dojt Aol gE9 AA7F gAT o=
HzHoz P AMES BLdE 16715
877} ARl E o} X] A A}o] ]H Ago] Ao
FEE E?&‘“ﬁ], A= Qatord Al
HERT & A o= A ED primerol
93k ]2 3o @ifai‘:‘r*‘é AHNE S FA

E 7bo) JIAAH Ajel ¢ & FxE Ve
Ad g gAZG,
oo AFPNA= AWtHOE FAE A

Adl Zd AZte] Pl Abgste ARG

189

A g o r, JohnsonT & ATl A
o]l &3t AHT H Al HEow Byl
dojit = o]= olvlRE in vitrodo|BRE ¢l
BAMET Ae FE& A ALY F
Johnson®] H¥PXe ETA2EQ Zol& 9
mmz, XolE ATAZ FASPeH, %
3 FALEHJE AR A B9z
7] HEol XFe Fo] B Ay nvis)
AR Aoz AT, E3 in vivoddl
Aot Z-& Xk 43} 4 &3 a9
A2 AA ] n2A FHo] BaHE ave)
Aol 9% ol Eite] glid A%
Fe v AogZ AAEYg, 299 F
Al Hoto] YEhE £ & crackel] T
AT dBeA Aol 2 F gleng
Hegxlojol & BRo=2 *gl}ﬁt}.

ace
=
K

V. 29 3 Z#E
E2EQ FA8 Y A AL dolxo] A
AMEZL v A= TS Hrhetr] 93 937 9
AoLE o] &3] ibolAAME, Fe2o}
o] @ =HAAEQ] Vitremer®, #|AAIHME]
Panavia 219 A I A ZE 9} 208 EAE

AAd A88 A 2 AMEY} BEE B
AL SAsIAT. AX, AFXH, PFA )
THAANEE AP 10mmZolE Hud
x]2o] #4 Parapost® 6mme] Zol& 4le
o]AE ATEY HRo XZTHE )
b & Instrone ©[839 5mm/mine <
FAA IFZEE S, 2
HE3HA ELETE X2 A BEy
AR L A7+E =Asgoen] AA"

MEsl Y 298 BAES ggo

N

o

(N = W s s
r_hmlm}mr"l

b
rO

Y
o

T A A Jiteld AW ES
W E ] Panavia 21°7tdl&= A A
21 7F gl ey Viremer®s= o] X1t}
#e Bad. (p<0.001)

W& o] &3 TAEQ AAY A28 %
9] ZA 23 Panavia 21°FA 713

R R\ )
A I1(<> o Jz )



2@ A o] A8 AL o] ¢liteld
AR EF, 283 Vitremer®Z°o] 7} &
S e BHYon A Tt FAEH
FoAE ded Ao, (p<0.001)

3. AMESe Aol dojd BYE HAR
A3 Qditold ARIEE BF ¥XAESG
ARE ] AARJoA gFHo] dolxte
B, Vitremer®< 1671% 1370914, Pana-
via 21°2 167015 87HolA E2AE S} Aldl
Extoloj A st o] Fojytot.

FEXEEE o]-&§ X ot FHEA #HA
AlHE 9] o]&o] retention] Wl Ao]M&
e &ole]exr AWEBRT 53X
cHAEY AUz AT AXBA T2EY
A A JoIXE 1 dolx7t T HoeZ
e Er.

208

1. Assif, D. & Bleicher S. ! Retention of ser-
rated endodontic posts with a composite
luting agent : effect of cement thickness.
J. Prosthet. Dent., 56 : 689—691, 1986.

2. Buoncristiani, J. & Seto, B. G. : Evaluation
of ultrasonic and sonic instruments for in-
traradicular post removal. J. Endod,, 20 :
486—489, 1994.

3. Chan, F. W, Harcourt, J. K. & Brockhurst,
P. J. : The effect of post adaptation in the
root canal on retention of posts cemented
with various cements. Aust. Dent. ], 38 .
39—45, 1993.

4. Colley, 1. T, Hampson, E. L. & Lehman,
M. L. : Retention of post crowns.-An asse-
ssment of the relative efficiency of posts
of different shape and sizes. Br. Dent. ],
124 © 63—68, 1968.

5. Diaz-Arnold, A. M., Mertz, J. M,, Aquilino,
S. A, Ryther, J. S. & Keller, J. C. © A com-
parison of the tensile strength of four pro-
sthodontic adhesives. J. Prosthodontics.,

190

10.

11.

12.

13.

14.

15.

16.

21 215—219, 1993.

. Feldman, G., Solomon, C., Notaro, P., &

Moskowitz, E. . Retrieving broken endo-
dontic instruments. J. Am. Dent. Assoc.
88 : 588—591, 1974.

Fors, U. G. H. & Berg, J. O. . A method
for the removal of broken endodontic inst-
rnments from root canals. J. Endod, 9
156—159, 1983.

. Fors, U. G. H,, Berg, J. O.: Endodontic

treatment of root canals obstructed by fo-
reign objects. Int. Endod. J.,, 19 2—10,
1986.

. Friedman, S. & Stabholz, A. . Endodontic

retreatment-case selection and technique.
Part 1: Criteria for case selection. J. of
Endod., 12 @ 28— 33, 1986.

Friedman, S. & Stabholz, A. | Endodontic
retreatment-case selection and technique.
Part 3 '@ Retreatment techniques. J. En-
dod., 16 : 543—549, 1990.

Gaffney, J. L., Lehman, J. W. & Miles, M.
J. Expanded use of ultrasonic scaler. J.
Endod., 7 : 228—229, 1981.

Gerstein, H. & Weine, F. S. ' Specially
prepared burs to remove silver cones and
fractured dowels. J. Endod., 3 . 408 —410,
1977.

Goldman, M., DeVitre, R. & Pier, M. : Ef-
fect of dentin smeared layer on tensile
strength of cemented posts. ]. Prosthet.
Dent., 52 . 485—488, 1984.

Goldman, M., DeVitre, R., White, R. & Na-
thanson, D. . An SEM study of posts ce-
mented with an unfilled resin. J. Dent.
Res., 63 . 1003—1005, 1984.

Gutmann, J. L, Dumsha, T. C,, Lovdahi,
P. E. & Hovland, E. J. : Problem solving
in endodontics. 2nd Ed. pp.117—151, 1988,
Mosby.

Harty, F. J.  Success rate in root canal
therapy. Br. Dent. J., 20 : 65—70, 1970.



17.

18.

19.

20.

2L

22.

23.

24.

25.

26.

27.

28.

Ingle, J. I. & Bakland, L. K. . Endodontics,
Ed. 4th. pp21—44, William & Wilkins,
1995.
Ingle, J. 1., & Beverage, E. E. . Endodon-
tics, Ed. 2nd. p269, Lea & Febiger, 1976.
Jeng, H. W. & ElDeeb, M. E. ! Removal
of hard paste fillings from the root canal
by ultrasonic instrumentation. J. Endod.,
13 295—298, 1987.
Johnson, J. K. & Sakumura, J. S. ! Dowel
form and tensile force. ]J. Prosthet. Dent.,
40 : 645—649, 1978.
Johnson, W. T., Leary, ]. M. & Boyer, D.
B. : Effect of ultrasonic vibration on post
removal in extracted human premolar
teeth. J. Endod., 22 : 487 —488, 1996.
Kawashima, M., Yamauchi, J. & Wada, T.
. Adhision of new dental adhesive to
tooth structure. J. Dent. Res., 71 © 132, Ab-
stract No. 214, 1992.
Kondo, Y. & Yamashita, A.: Physical
adhesive properties of newly developed
adhesive resin cement. J. Dent. Res., 71 :
132, Abstract No. 215, 1992.
Krell, K. V. & Neo, J. : The use of ultraso-
nic endodontic instrumentation in the re-
treatment of a paste-filled endodontic
tooth. Oral. Surg, 60 . 100—102, 1985.
Krell, K. V., Fuller, M. W. & Scott, G. L.
: The conservative retrieval of silver co-
nes in difficult cases. J. Endod., 10 . 269—
273, 1984.
Krupp, J. D., Caputo, A. A, Trabert, K.
C. & Standlee, J. P. . Dowel retention with
glass-ionomer cement. J. Prosthet. Dent.,,
41 163—166, 1979.
Kurer, H. G, Combe, E. C. & Grant, A.
A. ? Factors influencing the retention of
dowels. J. Prosthet. Dent., 38 | 515—525,
1977.
Lacefield, W. R., Reindle, M. C. & Retief,
D. H. : Tensile bond strength of a glass-

19

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

ionomer cement. J. Prosthet. Dent., 53 :
194—198, 1985.

Lloyd, C. H. & Mitchell, L. : The fracture
toughness of tooth coloured restorative
materials. J. Oral Rehabil,, 11 : 257—272,
1984.

Maldonado, A., Swartz, M. L. & Phillips,
R. W. ! An in vitro study of certain prope-
rties of a glass ionomer cement. J. Am.
Dent. Assoc., 96 - 785—791, 1978.
McComb, D. ! Retention of castings with
glass ionomer cement. J. Prosthet. Dent.,
48 : 285—288, 1982.

Meidinger, D. L., & Kabes, B. J. : Foreign
object removal utilizing the Cavi-Endo ult-
rasonic instrument., J. Endod. 11 : 301—
397, 1985.

Mendoza, D. B. & Eakle, W. S. : Retention
of posts cemented with various dentinal
bonding cements. J. Prosthet. Dent., 72 .
591—594, 1994,

Mesuy, F. P. . The effect of temperature
on the compressive and tensile strengths
of cements. J. Prosthet. Dent., 49 | 59—62,
1983.

Nagai, O., Tani, N., Kayaba, Y., Kodama,
S. & Osada, T.: Ultrasonic removal of
broken instruments in root canals. Int.
Endod. J., 19 : 298—304, 1986.
Neaverth, E. J. & Kahn, H. . Re-treatment
of dowel-obturated root canals. J. Am.
Dent. Assoc., 76 : 325— 328, 1968.
Richman. : The use of ultrasonics in root
canal therapy and root resection. J. Dent.
Med. 12 12—18, 1957.

Ruemping, D. R, Melvin, R. L. & Schnell,
R. J. ? Retention of dowels subjected to
tensile and torsional forces. J. Prosthet.
Dent., 41 : 160—162, 1979.

Seltzer, S. Endodontology. 2nd Ed. p.439,
1988, Lea & Febiger.

Smith, D. C. ! Dental cements-current sta-



41.

42.

43.

44.

45.

tus and future prospects. Dent. Clin. North
Am.,, 27 . 763—792, 1983.

Stabholz, A. & Friedman, S. : Endodontic
retreatment-case selection and technique.
Part2 . Treatment planning for retreat-
ment. J. Endod,, 14 : 607—614, 1988.
Stamos, D. E., Stamos, D. G. & Perkins,
S. K. : Retreatodontics and ultrasonics. J.
Endod., 14 : 39—42, 1988.

Stamos, D. G., Haasch, G. D., Chenile, B.
& Gerstein, H. : Endosonics : Clinical im-
pressions. J. Endod., 11 . 181—187, 1985.
Standlee, J. P. & Caputo, A. A. . Effect of
surface design on retention of dowels ce-
mented with a resin. J. Prosthet. Dent,,
70 : 403—405, 1993.

Standlee, J. P., Caputo, A. A. & Hanson,
E. C. . Retention of endodontic dowels :

192

46.

47.

48.

49,

50.

Effects of cement, dowel length, diameter,
and design. ]. Prosthet. Dent., 39 { 401
405, 1978.

Swartz, M. L., Phillips, R. W. & Clark, H.
E. : Long-term F release from glass iono-
mer cements., J. Dent. Res., 63 © 158 — 160,
1984.

Walton, R. E. & Torabinejad, M. * Princip-
les and practice of endodontics. 2nd Ed.
pp336—353, W. B. Saunders Co., 1996.
Warren, S. R. Gutmann, J. L.  Simplified
method for removing intraradiculr posts.
J. Prosthet. Dent., 42 : 353—356, 1979.
Weine, F. S. . Endodontic therapy. 5th Ed.
pp. 756—763, 1996. Mosby.

A7 ARAEE, TASHAL pp
415—456, 1995.



