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   During the past several decades, research has 
demonstrated that traditional methods and 
techniques for caries detection and diagnosis are 
inaccurate.1-3 Physical diagnostic methods such 
as the use of an explorer for probing into pits and 
fissures will only reveal a "catch" if the diameter of 
the defect will accommodate its tip (Figure I).  
A new explorer has an average tip diameter   of 
30 µm to 40 µm.4 After repeated use, the tip will 
dull to an average diameter of approximately 
150µm. A physically undetectable enamel pit, 
fissure, or defect smaller than 30µm can 
accommodate a large bacterial population; 
therefore, caries detection by means of explorer 
examination is no longer considered a completely 
reliable diagnostic method.5-7  
Another traditional diagnostic tool-intraoral 
radiography-does not always reveal the presence 
of occlusal lesions because of the amount of 
healthy tooth structure surrounding the lesion, the 
small size of many lesions, and the variables in 
radiographic quality as related to radiographic 
exposure and development.7-9 Chemical detection 
using caries-staining dyes also are not completely 
accurate. These dyes are most useful when a 
suspicious area has been debrided of organic 
material or after a lesion has been initially 
excavated and the clinician is attempting to locate 
residual caries.  

 

There also is a wide variation in the efficacy of the 
different caries dye materials currently available.10 

 
Caries Detection: The Solution 
 
  Because of the current limitations inherent in 
diagnostic tools for caries detection, the presence 
of potentially undiagnosed and untreated carious 
lesions concealed beneath seemingly innocuous 
pits and fissures is a concern for both clinicians 
and researchers. A more quantifiable, accurate 
diagnostic method is required. In response to this 
need, recent technological advancements in laser 
science have generated a new diagnostic tool-the 
DIAGNOdent (KaVo America).  
 
  Since 1998, the DIAGNOdent has allowed very 
small carious lesions to be detected at an early 
stage and be treated in a highly conservative, 
minimally invasive manner. 11-18 The device is 
simple to use and highly accurate in detecting 
changes in healthy tooth structure.  
 
DIAGNOdent: How It Works 
 
  Because of the slight, natural variances in 
healthy tooth structure fluorescence, a zero 
baseline specific to each patient should be 
established. 19 Before scanning the tooth surfaces, 
select a healthy tooth surface and calibrate the 
unit to that tooth, establishing the zero baseline. 
Place the probe tip on the suspect tooth surface 
(of which plaque and debris has been removed), 
and it will accurately measure tooth fluorescence 
up to 2-mm deep.  
  When the unit's laser light is shone into the tooth 
surface, the tooth structure fluoresces and its 
information is transmitted to a circular bank 
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Figure l-A new explorer cannot 
probe lesions smaller than its 
own diameter (30 µm), making 
physical examination of caries 
inexact.  
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Figure 3-Tooth No.20 with 
darkly stained pits and 
fissures.  
 

 
 
 

 
Figure 4-The DIAGNOdent is 
calibrated to the patient's 
baseline by placing the laser tip 
against healthy tooth structure.  

 
Figure 5-The central-occlusal pit 
measures 35, indicative of caries.  
 

Figure 6-Laser fluorescence 
measurements of tooth No. 20. 
 

Figure 7-The tooth is isolated 
with a rubber dam assembly and 
the lesion is prepared with air 
abrasion.  

Figure 8-A. caries-staining dye 
highlights any remaining caries.  

Figure 9-Complete caries 
removal.  
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of detectors (Figure 2). This quantifies the 
reflected laser light energy (fluorescence) and 
displays the measurement in both a numerical 
form and an audible sound. The sound is 
useful because it makes the clinician aware of 
a suspicious area without having to avert his 
or her eyes from the tooth. It may be even 
more important to patients, who can be told of 
the significance of this sound as it relates to 
the presence of carious lesions.  
The following case study demonstrates how 
DIAGNOdent is used for caries diagnosis 
before the tooth is restored using a minimally 
invasive simplified restorative technique that 
minimizes the need for occlusal adjustment.  
 

Case Report 
 
Tooth No.20 showed darkly stained pits and 
fissures and was suspected of having an 
occlusal carious lesion (Figure 3). To obtain 
an accurate reading with the DIAGNOdent, all 
organic debris had to first be removed- an 
extremely important step because organic, 
noncarious material will read as a false 
positive and a healthy tooth could be I treated 
unnecessarily. To safely remove the debris, 
sodium bicarbonate and water was sprayed 
on the tooth surface with a PROPHYflex 
handpiece IkaVo America) and then rinsed 
and dried. 
 
 

 
 
 
 
 

 
 
 

Figure 10-Using the total-etch 
technique, 40% phosphoric acid is 
applied to the entire preparation for 
10 seconds.  
 
 

Figure 11-A single-component 
bonding agent is applied to the 
preparation, scrubbed into the 
restorative-bearing surface for 10 
seconds, and light-cured.  
 
 

Figure 12-The cavity preparation 
is restored with a hybrid flowable 
composite resin.  
 
 



Figure 13-Any excess flowable 
resin is removed. The remaining 
resin is "burnished" to the occlusal 
table of the preparation using a 
resin applicator brush saturated 
with a highly unfilled resin before 
light-curi

Figure 14-The 

 

ng.  

layer at the 

 
and 

searcher 

d 
bright future 

for both patients and clinicians. 
 

DIAGNOdent Detection 

The DIAGNOdent was calibrated to 
the patient's baseline by placing the 
laser tip against healthy tooth 
structure (usually the facial of an 
upper central incisor) (Figure 4). 
The tip was then placed in the 
occlusal of tooth No.20 and each pit 
and fissure was measured and 
recorded (Figure 5). For this case, 
the highest DIAGNOdent numerical 
measurement depicting caries-35-
was reached when the central-
occlusal pit was measured, 
indicating carious penetration to 
dentin (Figure 6). Table 1 indicates 
the numerical output of the 
DIAGNOdent in regard to the 
presence of caries and possible 
courses of action, based on the 
findings of Lussi.14,19,20  

copious amounts of water 
remove 
oxide 
40% phosphoric acid gel (Onyx 
L/G
was applied to 
preparation using the total-etch 

again 
water to ensure 
removal. The preparation was 
blotted dry, and a single-
component bonding age 
Ivoclar Vivadent) was applied 
the preparation in several 

Preparation 

After determining the necessity to 
treat the carious lesions in tooth 
No.20, a minimally invasive 
technique was used for cavity 
preparation. The tooth was isolated 
with a rubber dam assembly and 
the lesion was prepared with an air-
abrasion system (PrepStarTM, 
Danville Engineering) (Figure 7). A 
caries staining dye (Caries Finder 
GTM, Danvill Engineering) was used 
to highlight any remaining caries to 
be removed (Figures 8 and 9).  

 
and under-cuts present 
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completed 
restoration displays a high degree 
of esthetics and durability.  

 

Etching 

The preparation was irrigated with 
to 

any residual    aluminum 
powder and blotted dry. A 

TM Black Etch, Centrix, Inc.) 
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technique (Figure 10). After 10 
seconds, the etchant was rinsed 
from the tooth, and it was irrigated 
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Final Restoration 

Because of the intricate shape 
in the 

a restorative material 
was required that would have the 
ability to flow into the irregularities 
of the preparation, maintain a high 
degree of strength, and low wear 
rate, and display excellent 
esthetics. 
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In this case, a flowable hybrid 
composite resin  (Tetric ® Flow, 
Ivoclar Vivdent) was chosen. A 
transparent shade was selected to 
blend with the surrounding tooth 
structure (Figure 12), and it was 
placed into the preparation in  
2-mm increments before it was 
light-cured.  
After the final increment was 
placed, all excess flowable 
composite was removed  (Figures 
13 and 14). The remaining 
flowable resin was "burnished" to 
the occlusal margins of the 
preparation using a resin 
applicator brush saturated in a 
resin-bonding agent (HelioibondTM, 
Ivoclar Vivadent) before it was 
light-cured. Removing excess 
restorative material and 
"burnishing" the remaining 
flowable resin allows for sculpting 
of the final flowable layer, prevents 
he unnecessary step of gross 

occlusal adjustment, and provides 
for a final sealed 

he presence of potentially 
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Conclusion 
 
In the past, early caries detection 
and   treatment have been 
demonstrated to be an effective 
and desirable method for 
maintaining optima oral health.21-23 

Early caries diagnosis an 
intervention, minimally invasive 
tooth preparation without 

nesthetic, and a restoration that 
ses an esthetic, durable, and 

historically strong material that 
seals the occlusal interface from 
future tooth degradation or 
damage can be accomplished.  
This triad of early lesion diagnosis, 

inimally invasive preparation, 
and restoration is now an integral 
component of oral health care an
promises to create a 
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