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Clinical performance of DIAGNOdent in the detection of secondary carious lesions
The diagnostic value of DIAGNOdent in detecting primary occlusal caries has been investigated in many studies,
although its use in in vivo detection of secondary caries remains unclear. The aim of this study was to investigate
the ability of DIAGNOdent in in vivo detection of secondary caries on teeth with amalgam restorations. The ma-
terial comprised 51 posterior teeth restored with amalgam material. Bitewing radiographs were taken of all teeth,
in accordance with the standard clinical protocol, and analysed by five observers with respect to secondary ca-
ries. The restoration margins of each tooth were carefully scanned with DIAGNOdent and the site of the highest
reading and its value were registered in a digital picture. The color (stained/unstained) of the restoration margins
was also documented. The restoration material was removed and all cavities were examined carefully by two ob-
servers together, both visually and by probe. The results showed that the sensitivity and specificity of DIAGNO-
dent and conventional radiography in detecting secondary caries were 0.60/0.81 and 0.56/0.92, respectively. For
DIAGNOdent, 100% of the teeth in the false-positive fraction had stains. Regarding receiver operating characte-
ristic analyses, the Az values were 0.78 and 0.69 for DIAGNOdent and radiography, respectively. We conclude
that DIAGNOdent may be used only as an adjunct to conventional methods in detecting secondary caries on teeth
with amalgam restorations.

Quelle: Lasers Med Sci 2005 Aug 31. AMQ Weekly Results: LASERS IN DENTISTRY. 

Holographic face models as planning tool in maxillofacial surgery
The holographic facial profile scan is a new technique for creation of high-resolution, three-dimensional, realis-
tic facial computer models which can be used for surgical planning and documentation in maxillofacial surgery.
First, a holographic image of the patient is recorded using a pulsed laser system. In a second step, called hologra-
phic tomography, the real image of the patient’s hologram is reconstructed by means of a continuous-wave laser.
By moving a screen through the real three-dimensional image, it is sliced into a series of two-dimensional projec-
tions which are captured with a digital camera. The slices containing the specific two-dimensional information
are superimposed to a three-dimensional surface model using special software. The extremely short exposure time
of 35 nanoseconds for taking a holographic image is separated from the time-consuming rendering process of the
surface model; thus, the obtained models are not affected by the movements of the patient.

Quelle: Int J Comput Dent 2004 Oct;7(4):339–45. AMQ Weekly Results: LASERS IN DENTISTRY

Caries detection and quantification with DIAGNOdent: prospects for occlusal and root caries?
A possible consequence of light absorption as the interaction of electromagnetic radiation with molecules of the
tooth’s hard substances is, apart from the emission of heat, fluorescence. It was demonstrated that the emission
spectra of enamel, dentin, and caries look alike upon excitation with red light; however, fluorescence increases
with the process of carious destruction. Based on that, the DIAGNOdent System was   developed, which simulta-
neously injects red light into the tooth surface and detects the resulting fluorescence. Due to this design, clinical
application is currently limited to accessible occlusal and smooth surfaces. For occlusal caries detection, it was
shown that validity and reproducibility could be optimized over classical diagnostic tests for   deep dentin lesions
with seemingly intact surfaces. The detection of root caries does not play a relevant role in the directly accessible
areas, but estimation of the lesion’s activity and progression rate is a prerequisite for differentiated lesion ma-
nagement. Excellent reproducibility of the laser fluorescence measurements was confirmed for this scenario. Le-
sions with a soft surface texture show significantly higher fluorescence values than leathery or hard lesions, and
values also increase with increasing cavity depth. DIAGNOdent offers the potential to improve follow-ups and
estimation of the prognosis and to support clinical management of primary carious lesions.

Quelle: Int J Comput Dent 2004 Oct;7(4):347–58. AMQ Weekly Results: LASERS IN DENTISTRY

Liebe Leserinnen und Leser,
„Wissenschaftliche Studien gibt es wie Sand am Meer!“
Diese Aussage mag zwar zutreffen, hilft in der täglichen
Arbeit in der Zahnarztpraxis jedoch nicht unbedingt wei-
ter.
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Influence of examiner’s clinical experience in detecting occlusal caries lesions in primary teeth
The purpose of this study was to evaluate the effect of examiner’s clinical experience in detecting occlusal caries
lesions in primary teeth using visual inspection and the diode laser fluorescence (LF) method. METHODS:  
Eighty-seven suspected occlusal sites in 50 exfoliated or extracted primary molars were evaluated via the visual
inspection and LF (DIAGNOdent) by 3 last-year dental students, 3 recent graduate dentists, and 3 pediatric
dentistry specialists. After the examination, the teeth were cut and evaluated in stereomicroscope. Sensitivity,
specificity, and accuracy were calculated, and the values were compared using the McNemar change test at 
the enamel and dentin caries lesion thresholds. The means of Cohen’s kappa values among the different groups 
of examiners were compared with the ANOVA and Student-Newman-Keuls test. RESULTS: At the enamel 
caries lesions threshold, there was no difference in accuracy among the different groups of examiners using both
the methods. At the dentin caries threshold, however, the students achieved the worst results using visual inspec-
tion.
Nevertheless, regarding visual inspection, the dental students presented higher sensitivity and lower specificity
than the other examiner groups at both thresholds. When using the LF method, there was no significant difference
among the parameters, and the interexaminer agreement was higher. CONCLUSIONS: Detecting caries lesions
with the laser fluorescence device presents lower variation with respect to the examiner’s experience.

Quelle: Pediatr Dent 2005 May–Jun; 27(3):238–43. AMQ Results: LASERS IN DENTISTRY

Removing dentine caries in deciduous teeth with Carisolv: a randomised, controlled, prospective study with
six-month follow-up, comparing chemomechanical treatment with drilling
Dental fear is often associated with experience of pain, unpleasant sounds and uncomfortable vibrations caused
by dental drills. Therefore patients welcome alternative, less painful excavating methods such as lasers, sandblas-
ters and chemomechanical systems. The aim of this study was to compare a chemomechanical caries removal sys-
tem (Carisolv) to traditional drilling with regard to patient acceptance and time consumption as well as the six-
month success rate of fillings. Ninety-two primary teeth in 46 children were included in the study. From this study,
the following conclusions can be drawn: patient acceptance of Carisolv-treatment compared to drilling is excel-
lent, since 65% would choose Carisolv and no one drilling when treated next time. The dentists rated patients’ de-
gree of pain significantly lower in Carisolv situations than in drill situations. Time consumption is significantly hig-
her when excavating with Carisolv (6.7 min.) than with drill (3.3 min.). The durability of fillings six months after
treatment is equal in the two groups.

Quelle: Oral Health Prev Dent 2005; 3(2):105–11. AMQ Weekly Results: LASERS IN DENTISTRY

CO2-Laser ist oberflächenschonender
Dental-Laser werden in der Implantologie  sowohl zum Freilegen eingeheilter Implantate wie auch zum Dekon-
taminieren von Implantatoberflächen bei der Behandlung der Periimplantitis eingesetzt. Die Studie von Park et al.
unterstützt die Meinung, dass die Behandlung mit einem CO2-Laser der mit den Nd:YAG-Laser vorzuziehen ist.
Der CO2-Laser beschädigt die Oberfläche des Titanimplantats nicht, was zum Beispiel von Bedeutung ist, wenn
man das eingeheilte Implantat freilegt. Nach der Bestrahlung mit dem Nd: YAG-Laser zeigten glatte wie auch RBM-
Oberflächen Beschädigungen – diese waren proportional zur eingesetzten Energiemenge. Der CO2-Laser verän-
derte bei 1,0 und 2,0 Watt die Implantatoberflächen nicht.

Quelle: C.Y. Park, S.G. Kim, T.G. Eom, J.H. Yoon, S.G. Ahn: Surface Properties of Endosseous Dental Implants After Nd: YAG and CO2 Laser Treatment at Various
Energies; Journal of Oral and Maxillofacial Surgery 2005; 63(10):1522–1527.

Niedrigenergielaser beschleunigt die Knochenheilung
Ein Niedrigenergielaser hat einen signifikanten Einfluss auf die Beschleunigung der Heilung von Knochen-
defekten, folgern Markovic et al. aus ihren Versuchen. Die Wissenschaftler untersuchten im Tierversuch an Rat-
tenoberschenkeln den histologischen Effekt des Niedrigenergielasers auf die Knochenheilung. Die experimen-
tellen Defekte wurden mit einem 637-nm GaAlAs-Laser (50 mW, 4 J/cm2) sieben Tage lang bestrahlt, die Kon-
trolldefekte wurden der Spontanheilung überlassen. Der stimulierende Effekt des Niedrigenergielasers auf die
Wundheilung ist charakterisiert durch die Proliferation von Fibroplasten, eine schnellere Kollagenproduktion und
eine erhöhte Enzymaktivität. Die histologische Analyse zeigte nach zwei Wochen starke Aktivitäten der Osteob-
lasten im Knochendefekt. Zur selben Zeit zeigte sich neu gebildeter Knochen am Rand des Defekts. In der Mitte
des Kontrolldefekts entwickelte sich fibroblastisches Gewebe ohne Zeichen von Knochenformation. Drei Wo-
chen nach dem Eingriff waren die experimentellen Knochendefekte komplett mit spongiösem, lammelärem Kno-
chen gefüllt. Die Kontrolldefekte zeigten reifen Knochen am Rand – aber unentwickelten Knochen in der Mitte
des Defekts.

Quelle: A. Markovic, V. Kokovic, L. Todorovic: The Influence of Low-powder Laser on Healing of Bone Defects: 
An Experimental Study; The Journal of Oral Laser Applications 2005; 5(3) [September 2005):169–172.


