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ABSTRACT

FRACTURE RESISTANCE OF THE THREE TYPES OF UNDERMINED
CAVITY FILLED WITH COMPOSITE RESIN

Hoon-Soo Choi, Dong-Hoon Shin*
Department of Conservative Dentistry, College of Dentistry, Dankook University

It was reported that esthetic composite resin restoration reinforces the strength of remaining tooth
structure with preserving the natural tooth structure. However, it is unknown how much the
strength would be recovered. The purpose of this study was to compare the fracture resistance of
three types of undermined cavity filled with composite resin with that of non-cavitated natural
tooth.

Forty sound upper molars were allocated randomly into four groups of 10 teeth. After flattening
occlusal enamel, undermined cavities were prepared in thirty teeth to make three types of specimens
with various thickness of occlusal structure (Group 1 ~ 3). All the cavity have the 5 mm width mesio-
distally and 7 mm depth bucco-lingually. Another natural 10 teeth (Group 4) were used as a control
group. Teeth in group 1 have remaining occlusal structure about 1 mm thickness, which was composed
of mainly enamel and small amount of dentin. In Group 2, remained thickness was about 1.5 mm,
including 0.5 mm thickness dentin. In Group 3, thickness was about 2.0 mm, including 1 mm thickness
dentin. Every effort was made to keep the remaining dentin thickness about 0.5 mm from the pulp
space in cavitated groups. All the thickness was evaluated with radiographic Length Analyzer pro-
gram.

After acid etching with 37% phosphoric acid, one-bottle adhesive (Single Bond™, 3M/ESPE, USA)
was applied following the manufacturer s recommendation and cavities were incrementally filled
with hybrid composite resin (Filtek Z-250™, 3M/ESPE, USA). Teeth were stored in distilled water
for one day at room temperature, after then, they were finished and polished with Sof-Lex system.

All specimens were embedded in acrylic resin and static load was applied to the specimens with a 3
mn diameter stainless steel rod in an Universal testing machine and cross-head speed was 1 mm/min.
Maximum load in case of fracture was recorded for each specimen.

The data were statistically analyzed using one-way analysis of variance (ANOVA) and a Tukey
test at the 95% confidence level.
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The results were as follows:

1. Fracture resistance of the undermined cavity filled with composite resin was about 75% of the

natural tooth.

2. No significant difference in fracture loads of composite resin restoration was found among the

three types of cavitated groups.

Within the limits of this study, it can be concluded the fracture resistance of the undermined cavi-
ty filled with composite resin was lower than that of natural teeth, however remaining tooth struc-

ture may be supported and saved by the reinforcement with adhesive restoration, even if that por-
tion consists of mainly enamel and a little dentin structure. (J Kor Acad Cons Dent 33(3):177-183, 2008)
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Figure 1. Schematic drawing of cavity form.
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Figure 3. Measurement of fracture strength.

Table 1. Fracture Strength (u) and ANOVA result

Group (n = 10) Fracture Strength S.D. Group 1 Group 2 Group 3 Group 4
Group 1 (1 mm) 350.34 85.20

Group 2 (1.5 mm) 351.98 76.73 1.00

Group 3 (2 mm) 362.84 74.04 .986 991

Group 4 (Control) 478.93 88.60 .006* .007* 015"

*: Significant difference at p < 0.05

180



14 JEE BT B 2 A9 HRY 5
B2k 54l thet b YA A4S Hod nEehe
Bone Al Wt gglon, BYUR £ 294
= WP 2 IAH 44 S Qo] Be BAE Mol
et

=

A4 2o} F2E WA} AJoldol *1 25 Hostal
o] Zolde g &5k ¥ FERE 7R B
Nzdlolnz, Ho} £8e] BAZ shie %W* 1A
94, 53] A EE I H/AA F= Flolth?.
okstel AolE A7) sl HAY AR AHES
Denehy®} Torney” 7} A|Qtstl o, ot 4 $ Eﬁr%
Aot &Y g Abgor HAE ¢ ke Havt
Aty FHF oz HITee slotd 9 IS Rogge-
nkamp &'l 98] A 7=, Croll”& Sef2o}

olewH AHER o5& FHste] AdS HAAT vt 9l
o M 543 ot HAA o A2 O]iﬂ TEA 9
28 235 g e, SR

NARCRE N2 AAFe =N wF 43} ﬁf)r
Eii=

B 2 e A A5 24"]7}01 Z]‘é
A FA43 F7ksked, ol AAE 3
g}8k2es] gz W ool 3331 o

v

m\m

i

o
o
R o

H ] i O
HE BT, ofd] & dFdMe 58 P‘U ?ﬁ'&
e g1kl AR AR F 207HE Aol ZR
Hasiio

BRAY 3G £5E 2GR

lo,
on
i)
ox,
ofN
r
oftt
2

7 FIE ASHe] T BAEe] 23k A ol ¥
ABT ol Q3 55 A BheRE £% G2lo] $51
AAYuT 27 PPsE RGN AF 2 BAE
e, P14 02 B Axe WPl BAE Po)
o g 148 P el ¥ 2e 9Ee B
Aoz 8% W, hEdd 4P 8L WA
46 w7 LTS $HUE FEIIL SAGoH, ol ¢
4] 298 sl shie dod 4 slek sy

_1

o0

Wieczkowski 5'9& +%
02 FEate FA A S A (incremental filling)
7 9 A (bulk filling)® S¥+5 44 BHE 7t
g A3 A Fxge] 2T o] tigk Aol Rtk
B39}, O]Oﬂ B AP E 4L o5 FHE S
vl Hol Uro] A FHE el S8 3

s,

Ao ofgtd Aots Hg

_u
=

M

AR Fae HHgd sl Edyror FE3elo
dojwd WY ZAE (stiffness) S 65%7HA 3]EAZ2
T ths Buk Qlom” Bt i 2] Wae

28 HFOE +2E M K| HUSH 4S9 BF HFH0 et o7

Azl HAE 1w
oFEe opEgto s
A A glo] B3 8ol AFAoIgitke Hik 9
o g oUA] F5 5EE AsTE 7K skl Ad
ot AEE © Ulé}‘ﬂ, 9] -‘?‘ﬁ]‘%} A (toughness)«l
2o g o|FojR| T o] oz} A T

Els P—dﬁﬂﬂ S © sgo] ZAY i‘ﬂr
S AR Fxo d A
eo}l 7‘] of BH & ‘:”7\] ‘3}51 SFATHY.

2 AT 5] A Aol AA d2E A HE F
A= Adhe dAdTe 2el, 45 A FA e 3l
BEe| Aol & Holz| sttt o= APTE bl o &
Fof & XA FAV ASFE P B FA
7] wiol shiel EetExle] F4 =

JE =
o
Elo\r
Nl
_O|L

ot
3
\
oﬁ,
S
E
_\.”_,
_>.:
N
=
o)
SO
ol
—|~
mlo

2 Eele] ol me
sV Age] A4 A B Aot GAL HeHE 4
23 2 % gk, olo] she] B 2312 Qg @
9 4 A4 AL WA E JEE SPsE ¢

79l 4ol Bag Aoz AREr,

4 4EE 54 | 4T 29 Avinw, 9ot 4
729 AR Fol B ool SHES $39) FRARR
32 ¥ o =g 97K 471N Azel vt A

ol S1e) 47 - 62%9) =S Vehirke wah slosy,
Aok 27300 MOD 954 B4 % 294 Qelol =
fiem o 28 248 a7 75 Aok e
o 3 o 50%9] AEE RAthe WE I, £ 2
@ 07 N9 el A4 el A
T S Aoz Saael miusa shag ke 2
2, Al va) o 56%2) Y HEE HYY. L
Aot A7A9 45 a5 e e

N

528 /1) 98 LS 24990, & 479 vne
Qe A Qo] A7 AR AolAS BF AU

el 1 4& 54 2% go] olal Aow A7y &
A7 A wlal FEEEE o 5% HA A=
g Hgn, 3hd ue 23 el et Aelrk 9AA Y
o)t the PN e FAGn

v.z &

2R ol golel DPVE 42 AAe] T} e

A 7 A Fee) B FEE F A JuE 2P
A%, thest ge AES A0

181



;
2. W ke A Ao Folo] B 3 AL fold
Aol g WA it
oVl A3tz v o] B v BYHAE ol g3he] st Y
BG5S $BF F APEE 24T 23 A4 Ao}
HORs Esh R, 4Re) 2HE Qo] By WY
A2 o|Fojal 5o BP0 FusE A7 Ao}
SRR % T5%744 $AE 5 v 2ES o

o2

1. Mount GJ, Hume WR. Preservation and restoration of
tooth structure. Philadelphia: Mosby pp 126-153,
1998.

2. Lacy AM. The class III posterior composite restoration.
Dentistry Today Mar:80-85, 2002.

3. Setien V, Armstrong SR, Vargas MA. Conservative
restoration of proximal-cervical lesions. Oper Dent
28(3):321-323, 2003.

4. Abu-Hanna AA, Mjor IA. Resin composite reinforce-
ment of undermined enamel. Oper Dent 29(2):234-
237, 2004.

5. Wilson AD, McLean JW. Glass-ionomer cement.
Quintessence Int 30(3):197-200, 1988.

6. Mount GJ. An Atlas of Glass-ionomer cements, second
ed., London: Martin Dunitz pp 118-122, 1994.

7. Denehy GE, Torney DL. Internal enamel reinforcement
through micromechanical bonding. J Prosthet Dent
36(2):171-175, 1976.

8. Eakle WS, Staninec M. Effect of bonded gold inlays on
fracture resistance of teeth. Quintessence Int 23:421-
425, 1992.

9. Jagadish S, Yogesh BG. Fracture resistance of teeth
with class II silver amalgam, posterior composite and
glass cermet restorations. Oper Dent 15(2):42-47,
1990.

10. Borges AFS, Correr GM, Sinhoreti MAC, Consani S,
Sobrinho LC, Rontani RMP. Compressive strength

182

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

recovered by composite onlays in primary teeth
Substrate treatment and luting agent effects. J Dent
34:478-484, 2006.

Roggenkamp CL, Cochran MA, Lund MR. The facial
slot preparation: a non-occlusal option for Class 2 cari-
ous lesions. Oper Dent 7(3):102-106, 1982.

Croll TP. Lateral-access class II restoration using
resin-modified glass-ionomer or silver-cermet cement.
Quintessence Int 26:121-126, 1995.

Gorucu J, Ozgunaltay G. Fracture resistance of teeth
with class II bonded amalgam and new tooth-colored
restorations. Oper Dent 28(5):501-507, 2003.
Johnston WM, Leung RL, Fan PL. A mathematical
model for post-irradiation hardening of photoactivated
composite resins. Dent Mater 1(5):191-194, 1985.
Eick JD, Welch FH. Dentin adhesives-do they protect
the dentin from acid etching? Quintessence Int
17(9):533-544, 1986.

Wieczkowski G, Joynt RB, Klockowski R, Davis EL,
Effects of incremental versus bulk fill technique on
resistance to cuspal fracture of teeth restored with pos-
terior composites. J Prosthet Dent 60(3):283-287,
1988.

Martins LRM, Secco AS: Influence of the glass ionomer
cement and composite resin on enamel supported and
its effect in the cuspal stiffness and flexure. J Dent
Res 76 Abstract No. 3232, 1997.

Eidelman E. Composite resin support of undermined
enamel in amalgam restorations. Pediatr Dent 21:118-
120, 1999.

Yaman SD, Yetmez M, Turkoz E, and Akkas N.
Fracture resistance of class Il approximal slot restora-
tions. J Prosthet Dent 84:297-302, 2000.

Gracis SE, Nicholls JI, Chalupnik JD, Yuodelis RA.
Shock-absorbing behavior of five restorative materials
used on implants. Int J Prosthodont 4:282-291, 1991.
Strand GV, Tveit AB, Gjerdet NR. Marginal ridge
strength of tunnel-prepared teeth restored with various
adhesive filling materials. Cement and Concrete
Research 29:645-650, 1999.

St-Georges AJ, Sturdevant JR, Swift Jr EJ, Thompson
JY. Fracture resistance of prepared teeth restored with
bonded inlay restorations. J Prosthet Dent 89:551-
557, 2003.

Latino C, Troendle K, Summitt JB. Support of under-
mined occlusal enamel provided by restorative materi-
als. Quintessence Int 32:287-291, 2001.



S8 HEez TEE M JIA A oo nE ety Hat A7

A B3RS A A d S BEA7IH Yoyt 2k 20| FEE ASAA T EHER F5A o B A4
= 2717] A8l Aok (undercut) FEj] w3 AAS 1 A B CR FESe
7F B =R tefAe & gE A UA &tk ol & dAFelxE Hel dee] o H
G} gold)el| whet FAstn HFHR R FH A, FEE Xote] g AP S o] gl AR vl
B7kstant.

et oA 4070 wHE A A A
WA N2 BFIIGOH, 1 ~ 3T APT O R BF FS5o Zlo] Tm, 294 F7 5 me] Hel ef o
B, hEAolA AeA7tA e AelE o 0.5 mE f omn wHEe X4 FAE sttt 1+
A3} 2gFo] otd s HAE A FAE 1 m, 202 [ Ao}
AL 2 m7t {25 391, 472 A3 AR E 4534 §lo] ol
2703 & Zo| Fuj T2WE o439

7 V52 37% Qato & i e o T W H 3| Single Bond™ (3M/ESPE, USA)E A43t 1 £88 &
galA Filtek Z-250™ (3M/ESPE, USA)= AH-st] A3 S48t Aok A2olA SRl 24413 Bk Ba
3k U5 Sof-Lex system (3M/ESPE, USA)2 AHE-sle] Avlslsitt.

o]T A7tEEE wzlel wFALS 7|AF HPdt 2 AZHEE =3 v Universal testing machine
(Zwick 7010, Germany)°lA A& 3 m<] staineless steel rodE 1 mm/min®] cross-head speed® 3t5< 7}t

s JEg 2989

EA BHL 95% Fro] 52 One-way ANOVAS Tukey testS o]-&38t91om the3} e Avls At}

PN
=
|o
il
>
oo
ol
2
&

R
1. 9 94 % BN $EY TES 2ol va) o T5%9] B g wyl,
2 AYPA 7% A4 A BE 58 AL 9T Ao F BolA] 2%k (p) 0.05).

AU S o] ot At Feo| HES FET F 9 AxE ST A3 AH Aopivhe ZEh WA, A
o 7 AAo] g WFAR o] FoA Aol Hi o fiabd AA Aof s Awe] T5%7A] frAl
2~
T

F20i: 314 A, Ak SE, BE A, BFAR, FHE

183



