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Purpose

To test the effect of different base materials on marginal quality of composite restorations after load cycling in vitro.

Materials and Methods

Standardized Class I cavities were prepared in 110 extracted human molars. The teeth were randomly assigned to 10 groups (n=11 in
each group). Cavities of 8 groups were filled with composite (Tetric ceram) using different base materials or cotton as negative
control. Restorations of three more groups were restored without base materials using a composite, a compomer or an ormocer,
respectively. All specimens were subjected to a thermomechanical cycling process of 1000 stress cycles (0/100N) and 1000
temperature cycles (5 °C / 55 °C). After dye penetration with rhodamin, the teeth were embedded, sectioned and examined by
conventional stereomicroscopy (SMi) and by confocal laser scanning microscopy (CLSM).

Grading of the dye penetration:
0: max 0.1 mm

1: max to enamel-dentin junction
2: max to bottom of cavity

3: including bottom of cavity

Results

With both microscopic methods used, significant differences between the experimental groups were found (Kruskal-Wallis-Test: SMi
p=0.02, CLSM p=0.001). Comparing the two microscopical methods it can be stated, that CLSM is more sensitive than SMi. Highest
penetration values were detected at the negative control (group J, mean rank: SMi 139, CLSM 161). Under SMi lowest values were
found for the all compomer restoration (group F, mean rank: 83) and for one restoration with a glasionomer used as base material
(group E, mean rank: 95). With CLSM lowest values were found for the combination of glasionomer and composite (group C, mean
rank: 84) and for the all ormocer restorations (group I, mean rank: 93).

Group Restorations Mean rank of penetration
(Kruskal-Wallis-Test)

Base materials Restoration Bonding agents Stereomicroscope Confocal Laser

materials Scanning Microscope
A Harvard Cement Tetric Ceram Excite 92 108
B Ketac-Bond Tetric Ceram Excite 99 95
C GC Fuji IX GP Tetric Ceram Excite 124 84
D Ketac-Molar Tetric Ceram Excite 125 124
E Compoglass Tetric Ceram Excite 95 99
F Dyract AP P&NT 83 95
G Tetric Ceram Excite 126 125
H Tetric Flow Tetric Ceram Excite 103 122
I Admira Admira Bond 118 93
] Cotton Tetric Ceram Excite 139 161
p = 0,020 p = 0,001

Table 1: Test groups and their mean ranks of penetration.



Conclusion

It is concluded that variations of individual base materials might influence the marginal characteristics of Class I composite
restorations.
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Fig. 1a: Frequency of dye penetration Fig. 1b: Frequency of dye penetration
depths (stereomicroscopy) depths (confocal laser scanning microscopy)
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Fig. 2: CLSM image in reflection (left) and reflection (right) mode from a specimen of group
C. A dye penetration between restorative material and enamel did not occur (here grade
0). E = embedding resin.
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Fig. 3: CLSM image in reflection (left) and reflection (right) mode from a specimen of group
J. A dye penetration (arrows) between restorative material and enamel occurred (here
grade 1).
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Fig. 4: CLSM image in reflection (left) and reflection (right) mode from a specimen of group
I (negativ control). A dye penetration (arrows) between restorative material and enamel
occurred (here grade 2).

This poster was submitted by PD Dr. Thomas Pioch.


http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb01gr.gif
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb02gr.gif
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb03gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb04gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb05gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb06gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb07gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=135&file=abb08gr.jpg
mailto:pioch_thomas@med.uni-heidelberg.de

Correspondence address:

PD Dr. Thomas Pioch
Universitatsklinikum Heidelberg
Poliklinik fiir Zahnerhaltungskunde
Im Neuenheimer Feld 400
D-69120 Heidelberg

Poster Faksimile:

Microleakage of class I composites with different base materials

D Krafi, F Gareta-Geodoy!, U Koke?, HJ Stachle. CE Darfer, T Pioch

Univessity of Hridelbeng, Depl of Conservative Dentisiry, “Dept. of Prosthetic Dentisiny, Im Neusnheimer Feld 400, 69 120 Heidelbeng, Geanany
and "Tulis University 21 Boslon, MA, USA

Contiocal Later Scarning Microsaspy

M'I'e tesl the eflect of diffenent base materials oo mangmal quiks
ufcampedle restoeations afles lnsd cycling i vitee.

drs Sandandized CHgs | cavitics were prepaed bs 110]
eaereied oman maolars. The deeth were mndosly asspmed to 10 groess (a
= b1 i cach goupd Cavives of B grouns were filled with composite [Teins
ceram) using difforent basg malesials of O0tom &R Repitne coseol
Restarallons of three more groups were rostored withoot hase stesals |
Jusinng & cottposite, & COMPHBET oF an ormoces, resectively All s;\-o(mtl
| were sulijecied 1 3 e eneessclanical cyesg peoleks of 1000 e c_\ﬂu{
00 HRINY and | THH) femperature ycles 5% 0 0 55° C) Afler d_"(l
|peraimtion with ehodasss, the teeth were embedded, seotioeed aad)
caamined by conventional steomictosiogy (S8 knd By confocsl Luer|
seanning micmecogy (CLSML

Ciraling el by dye pencimiion: |
a2 i |

B2 A A el faaction |

I e po Besttoey of ity

£ gy st g ool |

Lylween o osporisenlil g
= 002, CLEM p = 0001, Comparing th 1w oplerad mipthodds it

o atased, that CLEM I8 more sensilive thes |, Wighsst pd.‘:mm.-ml
witlugs veorg debected w he negative sonal igroup J. Enclm Tanks SMI 135,
CLEM 1610, Usder SMI lowest valucs were Gasnd for the 81 cosgueser|
ressrslion (greup F, mean moic 83) and for one resontion with &
wtsionmner seed ag Taks maleral (group E, meen renk: 955 Widh CLSM
bowpst walues were Tound for tho combinates of gletionens sl
compsite {grang O, mean fank: B4) and for the a1 ormoson rosonasioe |
groep I, it P 73],

dlel) asd rollegt S i &
 Pgs al mnd
mbedding resin,

Fig. 2 CL3M image in refle
ipesenen of grocp . A dye penetmlion be
amimel dicd pot oieer (hare grade O3 E =

Table I: Test groups and thair mesn resks of ponciration.

war |

s of groep I A dys pensoation (armows) teiween resiorative material

T Hawr wabrian -
amd emienl ooturrnd (héve grnde 1)

] Towa___]_Troe Lo,

Concliglesy 12 s concluded thal varalices of sdaaia] i satonaly
might influezce the marginal chemscteristfics of Class [ somposis|

Fig & CLSM =m reflecton (el and reileetion (right) mods freean
specion of group [inegaty conol). A dye penelrition (amaws) biwin
Postoratng mleral and endened pocurmed (Rere grade 2).



mailto:pioch_thomas@med.uni-heidelberg.de

	Microleakage of class I composites with different base materials
	Purpose
	Materials and Methods
	Results
	Conclusion


