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Notable risk of caries 
development on the 

adjacent tooth surface.

Contagion effect of  
caries on tooth surfaces in 

contact with each other.

IS THE CARIES RISK REDUCED BY PLACING A RESTORATION? 

A contagion effect of caries on tooth surfaces in contact with each other has previously been 
demonstrated; the presence of a caries lesion on an approximal tooth surface increases the risk 
of developing caries in a sound contact surface on the adjacent tooth. Will this increased risk 
for caries development be eliminated when restoring the decayed surface with a restoration? 
A recent publication by the NIOM scientist Dr. Kopperud has elucidated the question.

His research group evaluated 750 surfaces 
in contact with newly placed Class II 
composite restorations using standardised 
clinical and radiographic criteria when the 
restoration was placed (baseline) and after 
five years. At baseline, the contact surfaces 
were categorized as being either initially 
sound (n=417) or having present caries 
confined to enamel (n=333). After the 
observation period, 38.8% of the initially 
sound contact surfaces remained sound, 
34.0% had caries confined to enamel  
and 27.2% showed caries into dentine.  
For 57.3% of the surfaces with caries 
confined to enamel present at baseline, 
the lesion remained in the enamel, while 
it progressed into dentine for 42.7% of the 
surfaces. Risk factors for dentine caries 
development were assessed by logistic 
regression analyses. The risk of developing 
caries on surfaces that were initially sound 
at baseline was significantly higher in  
patients with poor or medium oral  
hygiene, in patients with a high previous  
caries experience (DMFT), in maxillary 
teeth and on contact surfaces in the  
patients’ right sides. For the surfaces  
with enamel caries already present at 
baseline, the risk of developing dentine 
caries was significantly higher in patients 
with high previous caries experience 
(DMFT). Significant dentist-related  
differences in caries development on 
contact surfaces were found in both 
regression analyses; surfaces adjacent to restorations placed by some dentists were found to 
have significantly higher risk, while surfaces adjacent to restorations placed by other dentists 
showed significantly lower risk of dentine caries development.

Clinical implication: Clinicians should be aware of a notable risk of caries development on  
the adjacent tooth surface, especially when placing approximal restorations in high-caries-risk 
patients. A greater use of preventive strategies should be considered after placing approximal 
restorations. These should be evaluated and repeated at every recall.

Caries development on surfaces adjacent to newly 
placed composite resin restorations. About one-third 
of all initially sound surfaces and almost half of all sur-
faces with enamel caries present at baseline developed 
caries in dentin during a five-year observation period. 
(Modified figure from the publication.)

More reading:
S.E. Kopperud et al., Risk factors for caries development on tooth surfaces adjacent to newly placed Class II composites – 
a pragmatic, practice based study, Journal of Dentistry (2015), http://dx.doi.org/10.1016/j.jdent.2015.08.013
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A moderate to low 
curvature of the crown 

margins increases crown 
strength compared with 

a high curvature.

The results indicate 
that smooth and levelled 

finish lines improve 
crown strength.

THE MARGIN DESIGN AND QUALITY MAY JEOPARDIZE 
THE CERAMIC CROWN STRENGTH

Several studies have been  
performed in order to assess the 
effect of different preparation 
designs for all-ceramic crowns,  
but the results are ambiguous. 
Most trials have found no or little 
effect of different design of the  
cervical finish line. The new  
method for clinically relevant  
testing of all-ceramic crowns 
developed at NIOM and the 
University of Bergen in 2012, and 
published in Dental Materials in 
2013, has now been applied to  
assess one essential parameter  
of margin design: the curvature  
of the cervical margin over  
the gingival papilla. 

The findings of this study were 
that the curvature of the cervical finish line affects the load at fracture for all-ceramic  
crowns with both zirconia and lithiumdisilicate-containing glass-ceramic (LS2) cores (Fig. 1).  
A moderate to low curvature of the crown margins increases crown strength compared with  
a high curvature. Most fractures originated from pre-existing microscopic margin flaws (Fig. 2).

The results indicate that smooth 
and levelled finish lines improve 
crown strength. However, this 
has to be performed without 
jeopardizing the pulp or the 
gingival papilla for overall clinical 
success. The dentists need to 
emphasize on designing smooth 
and even finish lines on tooth 
preparations. Furthermore, the 
dental technicians need to ensure 
the production of all-ceramic 
crowns with flawless crown 
margins. Very thin knife edge 
crown margins are more 
susceptible to margin flaws 
and should be avoided 
if possible.

Figure 1. Boxplot of the load at fracture for the two materials 
tested according to marginal margin design. The boxes represent 
75% of the values, the horizontal bars the medial values and the 
vertical bars the min/max values. Five zirconia crowns with 
low curvature design did not break at maximum load.

Figure 2. Examples of different types of edge flaws found in
the crown margins. A) Single margin chip in a zirconia crown. B) 
Single margin defect in a glass-ceramic crown. C) Multiple margin 
chips, machining defects, in a zirconia crown. D) Continuous 
margin flaw in a glass-ceramic crown.
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