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Abstract 

The dental caries is a multifactorial microbial disease of the hard structure of teeth, which results in localized 

demineralization of the inorganic portion and destruction of organic substance of the tooth. In recent years we can 

see an increase in research activity surrounding diagnostic methods, particularly in assessment of caries lesion. The 

recent advances in the digital diagnostic technologies have more advantages in detection of caries.  caries. This 

review helps in providing an overview of digital diagnostic aids in detection of caries at intial stage. 
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Introduction 
Dental caries is a transmissible bacterial disease process caused by acids from bacterial metabolism 

diffusing into enamel and dentin dissolving the mineral. The bacteria responsible produce organic acids 

as a by- product of their metabolism of fermentable carbohydrates [1]. Undetected intial caries may later 

developed into deep carious lesion. Therefore, research in the field should be focused on early and 

accurate detection of incipient caries [2]. 

Based on Illumination Methods 
1. Fibre optic transillumination (FOTI) 

2. Wavelength dependent FOTI 

3. Digital imagining FOTI (DIFOTI) 

4. Quantitative light induced fluorescence 

5.  

Fibre Optic Transillumination (FOTI) 
1. It acts on phenomenon of light scattering. 

2. Sound enamel is composed of modified hydroxyapatite crystals, producing transparent structure. 

3. This mainly works on different index of light transmission for decay, sound tooth enamel and 

dentin. 

 

 
 

Wavelength Dependent FOTI 
• In incipient white- spot lesions, mineral loss is accompanied by increase in light scattering. 

• In older discoloured lesions, light absorption is enhanced. 

• Vaarkamp et al. observed that wavelength dependent light  propogation through carious 

tissues can be used for the detection of the caries. 

Digital Imagining FOTI (DIFOTI) 
1. This is combination of FOTI and digital ccd camera. 

2. It uses safe whitelight, images are digitally captured using digital ccd and it will be 

analysed in computed. 
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Quantitative Light Induced Fluorescence 
1. The fluorescence for detection of caries was first introduced by Benedic in 1929. 

2. It helps in early detection of caries. 

3. This is suitable method for assessment of early enamel lesions in visually inaccessible areas. 

4. Lesion area, depth and volume can be determined. 

 

 

 

Based on Laser Light 
1. Diagnodent  

2. Dye enhanced laser fluorescence technique(DELF) 

3. Diagnodent pen 

Diagnodent 
1. First introduced in 1998 

2. It uses simple laser diode. 

3. This works on specific wave length where healty tooth structure exhibits little or no fluorescence 

and carious tooth exhubits elevated readings on display. 
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Dye Enhanced Laser Fluorescence Technique (DELF) 
1. It uses dyes with wavelength close to spectrum of diagnodent laser. 

2. Based on dye penetration into carious lesion and it enhances detection by diagnodent laser. 

 

 

 
 

Diagnodent Pen 
1. Advancement of diagnodent 

2. It detects fissure and smooth surface caries accurately 

3. Easy and quick to use. 
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Based on Using Electric Current 

Electric Caries Monitor  

1. This technique is based on electrical conductivity differences between sound and carious dentinal 

structure. 

2. High values indicated well mineralized tissue where as high values indicates demineralized tissue. 

 
 
 

Endoscopy 
1. Endoscopically viewed filtered fluorescence (EFF)  

2. White light fluorescence 

3. Videoscope 

4.  

Endoscopically Viewed Filtered Fluorescence 
1. In this technique it utilizes the fluorescence of enamel that will occur when it is illuminated with 

wavelength of 499-500nm. 

2. White spot lesions appears darker than the sound enamel when the tooth is visualized under 

specific green filter number 58, attached to eyepiece. 

3. This method have shown high sensitive for occlusal caries. 
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White Light Fluorescence 
1. Teeth is viewed without filter, white light is connected to endoscope with the help of fibre optic 

cable. 

Videoscope 
1. Combined unit of both camera and endoscope is known as videoscope. 

2. Direct view of surface can be seen on the screen 

3. It provides magnified image. 

Radiography 
1. Digital imaging radiography 

2. Subtraction radiography 

3. Computed tomography (CT) 

4. X-ray microtomography 

5. Transverse microradiography (TMR) 

6. Tuned aperture CT (TACT) 

 

Digital Imaging Radiography 
1. Digital radiography is a form of radiography that uses x-ray sensitive plates to capture data and 

then immediately transferring it to a computer system without any use of cassette. 

2. Abesi et al stated that there is no significant difference between  digital and conventional 

radiographic modalities in detection of non cavitated interproximal caries. 

3. The important advancement was introduction of caries detection software (Logican Caries 

Detector Software) for assisting interproximal caries. 

Subtraction Radiography 
1. Subtraction radiography offers great visualization of radiographic changes between a pair of 

radiographs by subtracting out the unchanging background distractions. 

2. It improves diagnosis and treatment planning. 

3. Valizadeh et al showed that digital subtraction images have potential to measure depth of 

proximal caries. 

Computed Tomography 
1. It was  introduced by Hounsfield in 1973. 

2. It is three dimensional imaging. 

3. Young et al. stated that dentists were able to detect dentinal proximal surface caries using high 

resolution CBCT images. 

X-ray Mirotomography 
1. It is a shortened version of computerized axial tomography with high resolution. 

2. Uses x-ray to create cross sections of a 3D object and then later to recreate a virtual model. 
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Transverse Microradiography 
1. This method is currently accepted gold standard for measurement of mineral loss in carious 

lesions. 

2.  It is widely accepted method to assess demineralization of dental hard tissue. 

3. It is used to quantifying the mineral density in enamel carious lesion. 

Tuned Aperture CT 
1. Based on the priciples of tomosynthesis 

2. It is series of radiographs taken from different angulations. 

3. Low cost and 3D imaging system. 

4. Soft ware stacks the basic images and reconstruct onto multiplanar images. 

Conclusion 
Advanced diagnostic techniques play a very important role in diagnosis, data collection and assessing the 

condition and the utilizing of the information obtained. Diagnostic modalities available to clinicians to 

expand greatly on the foundation of a comprehensive visual assessment, which has been and will be the 

cornerstone of the diagnostic process. 
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