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ABSTRACT 
Dental caries are a standout amongst the most widely recognized worldwide health issues. Identifying carious lesions under remedial 
materials is confused in light of the fact that there can be no immediate perception of dental tissue under the regeneration. The 
accurate evaluation of the extent or activity of caries is a difficult task dependent on several factors like conditions during the 
inspection, patients caries risk, morphology and training and experience of the dentist. Although the most frequently used diagnostic 
methods (conventional methods) offer good diagnostic performance, the main drawbacks of the conventional methods are that they 
still rely on the clinicians subjective interpretation.For more accurate diagnostic approaches, investigators have used recent, non- 
invasive techniques for detecting & quantifying demineralization lesions. DIAGNOdent may have the capacity to beat this issue and 
the nonappearance of destructive radiation is another advantage of DIAGNOdent. DIAGNOdent is a symptomatic instrument 
dependent on laser fluorescence which estimates the contrast between the fluorescence of typical and carious dental tissue. It gives 
each tissue an alternate score accordingly, decreasing human blunder. 
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INTRODUCTION 
Dental caries are a standout amongst the most critical 
health issues in world wellbeing care. With the expanding 
awareness of individuals toward their oral and dental 
cleanliness, hopes from the dental practitioner for early 
caries identification has developed. Likewise examiners 
have demonstrated that caries identification in pits and 
fissures is harder. 1-8  
For caries control, it is important to recognize caries 
lesions in a beginning period of histological changes .The 
trouble in outwardly investigating the crevices of molars,  
known as "concealed caries", are regularly missed on 
visual examination and carious lesions are seen just at a 
late phase of sickness.9 
Regular strategies for diagnosing dental caries are 
frequently incapable in identifying polish imperfections, 
as they might be too little or out of reach to the indicative 
tool.10  
Perceptions demonstrate affectability and specificity 
estimations of 62 and 84 percent with the pioneer and 
visual examination, individually, showing that clinicians 

will probably neglect to treat carious gaps than to re-
establish sound gaps (11). 
The point of present day dentistry must be a preventive 
approach instead of invasive repair of the infection. This 
is possible just with early location and separate 
preventive measures (12).  
There are numerous techniques to distinguish decay like 
visual and radiographic strategies, gadgets with 
fluorescence, for example, Quantitative light-incited 
fluorescence (QLF), Digital Imaging Fiber Optic 
Transillumination Imaging (DIFOTI),Vista verification, 
Laser fluorescence (LF or DIAGNOdent), Fluorescence 
Camera (FC) and Digital radiography. DIAGNOdent is 
viewed as a profitable gadget for caries identification (13).  
DIAGNOdent has a sensitivity of 0.67 and specificity of 
0.94 and helps in detecting caries in its initial stage and 
can reverse the carious process. Specificity is the extent 
of cases ordered by a strategy as negative (illness 
missing) considering the aggregate of cases that did not 
built up the ailment. 
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Sensitivity, is the extent of cases named positive (ailment 
present) considering the aggregate of cases that truly built 
up the infection (14).  
 

NEED FOR DIAGNODENT 
Dental caries is a perplexing infection, characterized as 
the procedure of dynamic demineralization of inorganic 
segment of the tooth joined by breaking down of the 
natural portion (15). 
The precision of diagnosing "covered up" occlusal caries 
is perceived to be a test. These sores are practically 
difficult to identify utilizing traditional strategies. 
DIAGNOdent is a to a great degree exact and dependable 
subordinate for the identification of sub-surface caries. It 
expands the dental specialist's vision into those difficult 
to-reach and difficult to-see destinations where caries can 
grow, duplicate and flourish (16). 
When left undetected, sub-surface caries can make 
significant harm a tooth's structure, bringing about broad 
helpful work or even tooth misfortune. This new 
innovation is totally sheltered and torment free. This 
exceptional instrument gives moment input on the 
soundness of the tooth. A number scale and a caution flag 
the administrator when there are indications of concealed 
decay. DIAGNOdent enables dental specialists to identify 
caries as right on time as could be expected under the 
circumstances and enhancing treatment choices (17). 
 

Methods for detection of dental caries 
There are a few strategies which are utilized to analyze 
dental caries which incorporate conventional methods and 
advance methods  
Conventional methods consists of visual examination, 
tactile examination and radiographic methods where as 
advance methods consists of Digital Imaging Fiber Optic 
Transillumination Imaging (DIFOTI), quantitative light-
induced fluorescence (QLF), Laser-induced fluorescence 
(Diagnodent) and Fiber Optic Transillumination (FOTI) 
(18).  

 
Conventional Methods 

 

 Visual-Tactile Examination:- Visual and visual– 
tactile examinations have been the most ordinarily 
utilized analytic guides in caries examination. 

 Visual examination in view of the measure of 
hardness and shade of the rotted territory is the best 
apparatus to analyze little size caries, but because of 
its low sensitivity and high specificity, it can't well 
recognize decayed area (19). 

 Tactile examination of dental caries has been 
scrutinized due to the likelihood of exchanging 
cariogenic microorganisms starting with one site then 
onto the next, prompting the dread of additionally 
spread of the sickness in a similar oral depression (20). 

 The use of explorer during the visual examination 
can further harm the crevices  and  result in advance 
of the caries procedure (21). 

 Conventional radiography- Radiography is the 
most widely recognized caries  identification method. 
Bitewing radiography has been utilized for the 

discovery and assessment of caries sores profoundity, 
which are undetectable or ineffectively noticeable for 
examination (22). 

 Bitewing radiography demonstrates the histology of 
the decayed procedure which achieved the dentin 
other than the enamel.  In addition, radiography can't 
recognize dynamic and captured lesions  and 
between non-cavitated and cavitated lesions. 
Radiograph also increment the danger of x-beam 
overexposure (23).  

 Conventional techniques for the recognition of caries 
have neglected to recognize early beginning of caries 
successfully. The advanced strategies give promising 
outcomes in identification both early caries and 
furthermore caries happening on all surfaces of the 
tooth, which prepares for a more preventive way to 
deal with caries administration (24). 

 
ADVANCE METHODS 

 

Digital Imaging Fiber Optic Transillumination 
Imaging (DIFOTI) - DIFOTI replaces the human eye 
with a CCD(charged couple device) sensor. It uses fiber-
optic transillumination of safe visible white light to image 
the tooth, which can be digitally captured using a digital 
CCD and sent to a computer for analysis. When the teeth 
are transilluminated, areas of demineralised enamel or 
dentin scatter light and incipient caries appear darker in 
the resultant image. It can also be used to detect other 
changes in coronal tooth anatomy, such as tooth fractures 
and fluorosis. DIFOTI presents higher sensitivity in 
detection of early lesions when compared to the 
radiographic examination (25). 
 
Quantitative light-induced fluorescence (QLF)- QLF is 
based on the principle of fluorescence. QLF is a 
diagnostic aid for detection, quantification and 
monitoring of early enamel demineralisation. It provides 
a fluorescent image of a tooth surface within 
yellow‑green spectrum of visible light that quantifies 
mineral loss and size of the lesion.When a lesion is 
present, an increase of light scattering makes appear the 
lesion as dark spots on a bright green background. The 
loss of fluorescence images can be quantified with respect 
to adjacent healthy tissue (26). 
 
Laser-induced fluorescence (Diagnodent)- Laser 
fluorescence device is a non-invasive and quantitative 
method based on the laser induced fluorescence. In 1998 
Laser fluorescence (DIAGNOdent) was presented to the 
market for detection of occlusal caries.  DIAGNOdent 
decay detection is based on the principle that when Diode 
laser with 655nm wavelength is irradiated on dental 
surface, it is absorbed by metabolites of intraoral bacteria 
and these metabolites emit a red fluorescence. This 
fluorescence reflected by the dental surface is indicated as 
a number between 0 and 99 on the screen of the device. 
Greater numbers are an indication of a greater decay area 
(27).  
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Fiber Optic Transillumination (FOTI)- Fiber-optic 
transillumination(FOTI) is based on the phenomenon of 
light scattering to increase contrast between normal and 
carious enamel. Sound enamel is comprised of modified 
hydroxyapatite crystals that are densely packed, 
‘producing an almost transparent structure. Dentine 
appears orange, brown, or grey underneath enamel and 
this can help in the discrimination between enamel or 
dentine lesions (28).  
Diagnodent is a better diagnostic procedure than the rest 
of the techniques (both conventional and advanced) as it 
can detect the caries at a very early stage i.e. the first sign 
of demineralization, from which the caries process can be 
reversed. 
 
INSTRUMENT DESCRIPTION 
Diagnodent is a little seat side battery controlled laser 
fluorescence based caries discovery gadget that uses a 
quantitative optical technique to distinguish mineral 
leaching (29).  
It has a 655nm diode laser, takes into account recognition 
of non-cavitated, occlusal, pit-and-crevice tooth decay, 
notwithstanding smooth surface caries at a prior stage 
than visual review (30). 
As the incident laser light is dispersed into the site, two-
way handpiece optics enables the unit to at the same time 
evaluate the reflected laser light vitality (31). 
The dispatched fluorescence indicates different scales in 
the vicinity of 0 and 99. The estimation of 20 or 25 and 
higher shows caries sore, higher the scale further the 
caries attack (32).  
A sound flag enables the administrator to hear changes in 
the scale esteems, empowering centre around the patient 
and not exclusively on the gadget (33). 

 
WORKING PROCEDURE 
The exact mechanism of  DIAGNOdent based on two 
theories- 
First, when the red light meets an adjustment in tooth 
tissue, for example, porosity because of demineralization 
or hypomineralization, it animates bright light of an 
alternate wavelength. Second, some bacterial metabolites, 
for example, porphyrines (proto-porphyrine, meso-
porphyrine, or proporphyrin), result in the red 
fluorescence of carious teeth (34-35). 

 

MECHANISM OF ACTION 
Diagnodent innovation utilizes a straightforward laser 
diode to look at the reflection wavelength against an 
outstanding solid standard to reveal caries. 
At particular wavelength that the gadget works, solid 
tooth structure shows almost no fluorescence, bringing 
about low scale readings on the show. 
Carious tooth structure shows fluorescence proportionate 
to the level of caries, bringing about raised scale readings 
on the show (36) 

The unit has a fiber-optic link that transmits light source 
to a handpiece that contains a fiber-optic eye in the tip. 
To start with, the laser diode is gone for the sound finish 
tooth structure to get a benchmark readings. After 

adjustment, it is moved to review every one of the 
surfaces of the teeth, sparkling the laser at 2.5 mm into 
every single speculated zone. 
As the laser beats into notches, crevices and splits, it 
reflects bright light with specific wavelength. This is on 
the grounds that light is consumed by the natural and 
inorganic segments of the tooth which initiate infrared 
fluorescence. 
This fluorescence is gathered at the highest point of 
handpiece and transmitted back to the diagnodent unit. 
Light is estimated by receptors, changed over into an 
accoustic flag and assessed electronically to uncover 
esteems in the vicinity of 0 and 99 (37). 

 
TYPES OF DIAGNODENT 
The first main laser fluorescence gadget, DIAGNOdent 
2095 (KaVo, Biberach, Germany), was produced in 1998. 
It depends on the evaluation of radiated fluorescence 
from natural segments of dental tissues when energized 
by a 655nm laser diode (aluminum, gallium, indium and 
phosphorus - AlGaInP) situated on the red range from the 
obvious range 
Two optical tips are accessible: tip A for occlusal 
surfaces, and tip B for smooth surfaces. This gadget has 
demonstrated great outcomes in the discovery of occlusal 
caries (38) 
As of late, another and conservative gadget - 
DIAGNOdent 2190 or DIAGNOdent pen – (KaVo, 
Biberach, Germany) has been presented. This gadget 
capacities on an indistinguishable guideline from the most 
punctual yet the tips were altered. 
The tips utilized as a part of this gadget are produced 
using sapphire fiber and a similar strong single sapphire 
fiber tip is utilized for spread of the excitation and for 
gathering of the fluorescence light, however in inverse 
headings and distinctive wavelengths  
There are two tips which can be coupled on this gadget: 
an occlusal and an approximal tip. The gadget weights 
140g and just a single battery (1,5V) is required (39). 

  
LITERATURE EVIDENCE 
 Hanieh Nokhbatolfoghahaie, Marzieh Alikhasi et al 

had done a systematic review on Evaluation of 
accuracy of diagnodent in diagnosis of primary and 
secondary caries in comparison to conventional 
methods. They concluded that the sensitivity and 
specificity reported in the different studies showed 
that diagnodent is an appropriate  modality for caries 
detection as a complementary method beside other 
methods (40). 

 Zahra Bahrololoomi, Seyed Ahmad Musavi and Mona 
Kabudan conducted  in vitro study to evaluate the 
efficacy of laser fluorescence (diagnodent) to detect 
demineralization and remineralization of smooth 
enamel lesions. The authors concluded that the results 
showed that LF is an appropriate  method for 
detection of demineralization in an in vitro condition 
in smooth enamel lesions, but it was not so efficient in 
the detection of remineralization (41).   
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 N Sridhar, S Tandon and Nirmala Rao had done in 
vitro study to  compare evaluation of diagnodent with 
visual examination and radiography for detection of 
occlusal caries. The authors concluded that the laser 
fluorescence device diagnodent has shown more 
superior results in diagnosing the caries which is 
almost comparable to histological gold standard. It has 
shown very good sensitivity and specificity in 
diagnosing the caries (42). 

 Ava Vali Sichani, Shahrzad Javadinejad, and 
Roshanak Ghafari conducted a study on diagnostic 
value of diagnodent in detecting caries under 
composite restorations of primary molars. The authors 
concluded that diagnodent showed a greater accuracy 
in detecting secondary caries under primary molar 
restorations, compared to radiographs. It is also an 
effective method for detecting caries under composite 
restorations (43). 

 Lussi A, Imwinkelried S et al conducted a study on 
Performance and reproducibility of a laser 
fluorescence system for detection of occlusal caries in 
vitro. The authors concluded that for occlusal caries 
the new laser device has a higher diagnostic validity 
than the ECM, and in vitro, measurements using the 
device are highly reproducible. Thus, the laser device 
could be a valuable tool for the longitudinal 
monitoring of caries and for assessing the outcome of 
preventive interventions (44). 

 Lussi A, Megert B et al conducted a study on Clinical 
performance of a laser fluorescence device for 
detection of occlusal caries lesions. The authors found 
that the Clinical inspection and analysis of bitewing 
radiographs exhibited statistically significant lower 
sensitivities (31-63%) than did the DIAGNOdent 
device (sensitivity > or = 92%). So it is recommended 
that the laser device is used in the decision-making 
process in relation to the diagnosis of occlusal caries 
as a second opinion in cases of doubt after visual 
inspection (29). 

 Lussi A, Hack A et al conducted a study on detection 
of approximal caries with a new laser fluorescence 
device. The authors concluded that the new LF system 
might be a useful additional tool in detecting 
approximal caries because of its good reproducibility 
and it could be used to monitor caries regression or 
progression on approximal surfaces (45). 

 Anttonen V.,  Seppä L and Hausen H.  conducted a  
clinical study of the use of the Laser Fluorescence 
Device Diagnodent for detection of occlusal caries in 
children. The authors concluded that the radiographic 
examination was the least accurate as compared to 
diagnodent. In routine dental check-ups of children, 
diagnodent appears to be useful as an adjunct to visual 
examination (46). 

 Attrill DC1 and Ashley PF. conducted a study to 
compare the accuracy and repeatability of three 
diagnostic systems (Diagnodent, visual and 
radiographic) for occlusal caries diagnosis in primary 
molars. The authors found that the  Diagnodent was 

the most accurate system tested for the detection of 
occlusal dentine caries in primary molars (14). 

 Pinelli C1 , Campos Serra M et al conducted a study 
 to determine the reproducibility and validity of 
diagnodent in detecting active and arrested caries 
lesions on free smooth surfaces. The authors found 
that the sensitivity was 0.72 and the specificity was 
0.73, which indicates that the diagnodent was a good 
auxiliary method for detecting incipient caries lesions 
on free smooth surfaces (47).  

 Shi XQ1, Welander U and Angmar-Månsson B. 
conducted a study on an in vitro comparison of 
occlusal caries detection with diagnodent and 
radiography. The authors concluded that the 
diagnostic accuracy of diagnodent was significantly 
better than that of radiography (p<=0.001). In this, in 
vitro study of detection of occlusal caries, the 
diagnostic performance of the diagnodent method was 
superior to that of radiography (48). 

 Takamori K1, Hokari N et al conducted a study on 
detection of occlusal caries under sealants by use of a 
laser fluorescence system. The authors found that the 
laser diagnosis system makes it easy to detect the 
existence of caries under a pit and fissure sealant 
during a routine check-up (49). 

 Bader JD1 and Shugars DA. conducted a systematic 
review of the performance of a laser fluorescence 
device for detecting caries. The authors concluded that 
diagnodent is more sensitive than traditional 
diagnostic methods; however, the increased likelihood 
of false-positive diagnoses compared with that with 
visual methods limits its usefulness as a principal 
diagnostic tool (50).  

 Al-Khateeb S1, Forsberg CM et al conducted a 
longitudinal laser fluorescence study of white spot 
lesions in orthodontic patients. The authors found that 
during a 1-year follow-up period, the areas of the 
lesions decreased and the enamel fluorescence lost 
was partly regained indicating that a remineralization 
process had occurred. It was concluded that 
quantitative laser fluorescence seems suitable for in 
vivo monitoring of mineral changes in incipient 
enamel lesions, and useful for the evaluation of 
preventive measures in caries prone persons, such as 
orthodontic patients (51). 

 N. M. Başeren and S. Gokalp conducted an in vitro 
study on Validity of a laser fluorescence system 
(diagnodent) for detection of occlusal caries in third 
molars. The authors  indicates that the 
diagnodent provides not only almost perfect 
agreement but also sufficient repeatability at 
D1(sound and fissure lesion in the half of the outer 
enamel), D2(enamel decay), D3 (dentin decay) levels 
and better specificity at D1 level as well as lower 
sensitivity at D2 level and excellent sensitivity at D3 
level (52).  

 

CONCLUSION 
Present day dentistry stresses more on counteractive 
action, and thus the first saying of "expansion for 
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avoidance" has been shunned for a negligible mediation 
approach. 
The move in treatment reasoning from "expansion for 
avoidance" to "insignificantly obtrusive dentistry" has 
managed the dental specialist the chance to determination 
and  to oversee caries at a beginning period. 
Regular or customary devices are subjective in nature. 
They demonstrate a poor validity with low affectability 
and direct specificity. 
Progressed demonstrative strategies are altogether 
quantitative in nature. They identify injuries at a prior 
stage and are more dependable than the regular 
techniques.(53) 
DIAGNOdent has a higher affectability and specificity 
when contrasted with regular strategies. It has indicated 
more prevalent outcomes in diagnosing dental caries.  
Dental caries is a reversible illness that can be ended at 
any given point, as long as the biofilm can be expelled. 
False positive analyses are more hazardous as far as 
pointless obtrusive treatments (54).  
Diagnodent identifies precisely uncovered regions of 
tooth decay without scratching, examining or "opening up 
the tooth".  This gives a more prominent possibility of 
recognizing, treating and holding a characteristic tooth 
without the requirement for costly and tedious rebuilding 
efforts. (55) 
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