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Restoring  approximal 
lesions confined to enamel 

is no longer an issue

Restorations performed 
significantly better when 

placed in traditional Class
II cavities compared with 

saucer-shaped preparations
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TreaTmenT decisions on approximal caries 
and longeviTy of class ii resToraTions; a phd-Thesis
Placing restorations due to dental caries is 
still a commonly performed treatment by dental 
practitioners in Norway. The aim of the thesis was to 
explore dentists’ treatment decisions on approximal 
caries and to assess the longevity of approximal 
restorations in posterior teeth and reasons for their 
failure. The research employed a questionnaire 
and included a practice-based study. 

The questionnaire revealed that 7% of Norwegian 
dentists would restore approximal lesions confined 
to enamel in 2009, compared with (in similar 
studies) 18% in 1995 and 66% in 1983. 
A saucer-shaped preparation technique was most 
favoured in 2009. As restorative material, resin 
composite was preferred by 95% of the dentists. 

In the practice-based study, amalgam (not today permitted in Norway) was placed significantly 
more often in male patients with previous caries experience (DMFT) and severe caries, and in 

molars. After an average follow-up period of 4.6 yr, the 
mean annual failure rate was 1.6% for amalgams and 
2.9% for composite resin restorations (p=0.02). Multilevel 
Cox-regression analyses identified low age of the patient, 
high previous caries experience, deep cavity size, 
saucer-shaped preparation technique and one specific 
brand of composite resin (Filtek Z100) as factors 
predisposing to significantly reduced longevity of 
composite resin restorations. 

The results indicate that some mechanical retention in 
small Class II preparations could improve the longevity 
of approximal restorations. 

The work included in the thesis was carried out at the 
Dept. of Paediatric Dentistry and Behavioural Science, 
Faculty of Dentistry, University of Oslo, in cooperation 
with the Public Dental Health Service in Hordaland.

The impact of preparation technique 
on longevity of resin composite 
restorations. The survival curves drop 
one step each time an event (failure 
of restoration) occurs. Restorations 
made with saucer-shaped preparation 
technique failed significantly more 
often than traditional Class II 
preparations (HR=1.92, p<0.01)

Restorative threshold for approximal lesions 
based on diagrams illustrating different 
radiographic stages of caries progression in 
1983, 1995 and 2009. The diagrams indicate 
stages of approximal caries used to deter-
mine respondents’ criteria for initiation of 
restorative treatment.
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NIOM can offer spectral 
measurements of your curing 

lamps both for clinical and 
research use.

 The software is easy to 
operate, and files can be 

converted to different 
formats, such as Excel 

and ASCII

led lamp measuremenTs
One of the newest additions to NIOM’s instrumentation 
is equipment for optical radiation measurements.

While its primary purpose is to monitor the emission 
from our LED curing lamps rapidly and accurately, the 
new equipment can perform spectral measurements 
of several other light sources as well. Output values 
can be chosen, conveniently, as spectral irradiance 
(W/cm2· nm) or irradiance (W/cm2), since a spectrum 
of the lamp emission always is obtained. NIOM can 
offer spectral measurements of your curing lamps 
both for clinical and research use. 

The equipment consists of a spectrometer connected 
to an integrating sphere via a fiber optic cable. The integrating sphere scatters the light when 
the light source is pointed at an opening in the sphere. The light is collected and transmitted 
through the fiber optic cable to the spectrometer.  A spectrometer is an instrument that 
registers the energy of the light at each wavelength by creation of a spectrum over an 
array of photodiodes. 

The spectrometer has a CCD detector (linear array, 2048 pixels) and is USB-powered. These 
features ensures rapid sample speed (milliseconds) and data handling (milliseconds –minutes). 
Our system is configured for spectral irradiance measurements in the wavelength range 
350-880 nm, but the software also provides other radiometric quantities, as well as 
photometric and colourimetric quantities based on plug-in applications.

The 15 centimeter diameter integrating sphere ensures all radiation emission to be collected 
inside. Generally, using a sphere will decrease positioning error. This particular sphere size is 
less sensitive to positioning of the LED than many smaller spheres sizes. More than 98% of the 
light in the specified wavelength range is reflected inside the PTFE-covered sphere, and a 
baffle prevents light from escaping from it. 

The software is easy to operate, and files can be converted to different formats, such as 
Excel and ASCII. Graphs, also, can be saved in several formats (e.g. jpg, pdf).The spectrometer 
is portable and light-weight. The integrating sphere, also light-weight, is mounted in a stand 
for benchtop use. It requires more careful handling than the spectrometer, but can be 
moved easily. 

We are in the process of getting acquainted with our new equipment, and have performed 
measurements on previously characterised light sources. The values obtained with the new 
equipment were well within the measurement error range of the double monochromator 
spectrometer with which the lamps were previously characterised.

The equipment calibration is traceable to National Institute of Standards and 
Technology (www.nist.gov) and, through collaboration with the Optics Laboratory at the 
NRPA (www.nrpa.no), to other calibration institutions (www.ptb.de ; www.pmodwrc.ch ).


