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Split-mouth study design.

Surfaces in contact with 
restorations are in higher 

risk of developing caries 
than other surfaces.

Simen E. Kopperud 
Senior scientist, DDS, PhD

Placing a Class II composite restoration makes it five times more likely to require a restoration 
in the sound adjacent surface in the near future. 

This is the result from a follow-up study of the findings 
presented in the NIOM Newsletter 10/2015. In that study, 
certain risk factors for caries development on approximal 
surfaces in contact with newly placed Class II composite 
restorations were identified. It was shown that during a 
five-year observation period, caries in dentin developed  
in a substantial amount of the surfaces in contact with  
restorations (Fig. 1). However, due to the study design  
it was not possible to prove that the contact surfaces  
actually were at higher risk of developing caries than  
other surfaces. To elucidate this, a sub-sample of patients 
from the original study, with sound surfaces adjacent to 
newly placed approximal posterior restorations in permanent premolars and molars, were  
selected for the new study. To achieve a split-mouth control site, only patients with an intact  

contralateral pair of teeth in the opposite quadrant in the 
same jaw without clinically or radiographically detectable 
caries were selected (n = 193). For example, for patients 
with a mesial composite restoration in an upper right molar 
and sound surface distally on the upper right premolar, 
both the mesial surface of the upper left molar and the 
distal surface of the upper left premolar had to be sound  
in order to meet the inclusion criteria (Fig. 2).  

On average, the 193 patients were followed for 4.8 years. 
Follow-up observations revealed that only 41% of the  
surfaces adjacent to composite restorations remained 
sound, compared with 67% of the control surfaces  
(p < 0.001). Restorations were placed during the obser- 
vation period in 17% of adjacent surfaces, compared  
with 3% of the control surfaces (p<0.001)(Fig. 3). 

Sound tooth surfaces in contact with restorations are  
in fact at higher risk of developing caries than other  
surfaces. Thus, placing approximal composite resto-
rations seems to enhance the need for future operative  
treatment. This must be regarded as an important  
adverse effect of the treatment. 

Clinical significance
Operative treatment of unrestored approximal surfaces 
should be as conservative and cautious as possible in  
respect to the neighbouring surface. Interproximal  
surfaces in contact with a composite restored surface  
may require intensified preventive regimes, as well  
as close monitoring and follow-up.  
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APPROXIMAL FILLINGS INCREASE THE CARIES RISK

Figure 1. Bitewing radiograph  
showing development of approximal 
caries on a surface in contact with a 
composite restoration.

Figure 2. Tooth diagram showing the 
split-mouth study design in the upper 
jaw; Composite pair (a surface with 
a restoration in contact with a sound 
surface), compared with Control pair  
(two sound surfaces in contact with 
each other).

Figure 3. The tooth pairs with a compos-
ite restoration on one approximal surface 
were in higher risk of developing caries 
than the contralateral tooth pair with 
two sound approximal tooth surfaces 
in contact with each other.
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NEW CONFOCAL LASER SCANNING MICROSCOPE, 
AN ADDITION TO NIOM’S IMAGING FACILITIES

A new confocal laser scanning microscope (CLSM) system FV1200 from Olympus opens  
new possibilities for high-quality imaging of biological and material samples at NIOM.

The confocal microscope works principally by using laser light to excite emission of  
fluorescence from dyes or molecules in a sample. The CLSM focuses light to a spot and  
scans it across the sample to build an image, in contrast to a traditional microscopes that  
excite the whole field at once. The confocal microscope has a pinhole that excludes  
out-of-focus fluorescence. This feature enables the operator to take a set of images  
at different levels of depth and reconstruct a  
three- dimensional image of the object of interest.

The CLSM at NIOM is equipped with two lasers,  
a diode laser emitting at 473 nanometres (nm)  
and a helium-neon laser emitting at 543 nm.  
The microscope is also equipped with a motorized 
stage, enabling automatic mosaic imaging defined 
by the user. In addition, the microscope can be 
used as a traditional fluorescence microscope with 
a mercury lamp as excitation source. Specifications 
of the available objectives are listed in the table 
below.

CLSM is widely used in many biological science  
disciplines, such as microbiology and eukaryotic cell biology. Biofilms, a surface-associated 
bacterial community embedded in an extracellular matrix, may have a complex structure. 
The CLSM is ideal for imaging biofilms on material surfaces and enables investigation of the 
spatial organization of bacteria within a biofilm. In addition, CLSM may aid in discriminating 
between live and dead bacterial cells in a biofilm by using dyes for cell viability. In eukaryotic 
biology, the CLSM is used to investigate e.g. localization of cellular organelles, the  
cytoskeleton and other cellular components.
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Figure 1. The confocal laser scanning 
microscope at NIOM.

Magnification Numerical  Working Immersion
 aperture distance (mm) 

10X 0.3 10.00 Dry

60X 1.35 0.15  Oil 

60X 1.0 2.00  Water


