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A b s t r ac t
Aim: This review presents an updated overview and evidences on diagnostic performances of clinical detection methods to detect noncavitated
fissure caries.
Background: The current body of evidence regarding the progression and arrest of dental caries has made its early detection, risk assessment,
and minimally invasive management the standard of care today. Hence, its diagnosis should ideally comprise of both detection and severity
measurement in the form of lesion depth, demineralization severity, and mineral density distribution. A combination of this information is
essential for clinicians to make informed decisions about the management of the disease process. To address the above needs, a plethora of
clinical caries detection systems are available and most demonstrate differing diagnostic performance for approximal and fissure caries. In this
review, the available systems are categorized based broadly upon their mechanism of actions, under the categories of conventional, nonoptical,
and optical methods. This review article sought to present the published evidence of these systems in detecting noncavitated fissure caries. As
far as possible, evidence from systematic reviews were presented. In cases where systematic reviews were not available, preference had been
given to the present evidence from in vitro and in vivo studies that had employed histology as the validation method.
Conclusion: Based on the current evidences and reviews, except for optical coherence tomography, most devices are only able to detect and
determine either lesion depth or demineralization severity but not both.
Clinical significance: In order to be able to gather necessary information to formulate a treatment plan for noncavitated fissure caries and
monitor its efficacy, routine visual assessment will need to be supplemented by another quantification-enabled detection device that had
demonstrated reasonably high sensitivity and specificity. Current evidences seem to indicate that photothermal radiometry, near-infrared
transillumination, and optical coherence tomography are systems that had demonstrated such capabilities.
Keywords: Early enamel caries, Electrical conductance and impedance, FOTI, Laser fluorescence, NIR transillumination, Noncavitated fissure
caries, Optical coherence tomography, Photothermal radiometry and modulated luminescence, Sensitivity and specificity, Visual detection.
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Dental caries continues to be a major health problem, varying
from subsurface enamel demineralization to extensive dentinal
involvement clinically. 2,3 A systematic review1 in 2015 on global
burden of untreated dental caries drew attention of policy
makers regarding predictable rise in untreated dental caries due
to increase in population and teeth longevity and decline in the
prevalence of tooth loss from 1990 to 2010. Another systematic
analysis in 2013 on the global burden of oral conditions in
1990–2010 made it evident that the burden of untreated caries is
tipping from children to adults and is most prevalent in ages 6,
25 and 70 years.
The progression of enamel caries lesion has dramatically
changed during past decades. 5,6 The use of fluoride and other
preventive interventions has slowed down the progression
of lesion activity of noncavitated lesions by preventing the
initiation and reversing early signs of demineralization and
preserving the tooth structure.7 It is hence widely accepted that
detection of noncavitated caries lesions may provide health
and economic advantages through timely implementation of
preventive regimes by reversing or arresting it, and reduces
treatment time, cost, and patient sufferings. 8,9 Although
evidence supports that recording lesion at the cavitated stage
is no longer accepted,10 detection of subtle and early changes
on the surfaces of pits and fissures is challenging due to the
complex morphology.9
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Pits and fissures caries lesions contribute 88% of caries
experienced in schoolchildren in the United States.11 Although
pits and fissure have not been found to be ultrastructurally cariesprone, the inaccessible areas within the fissures provide stagnation
sites for the accumulation of dental plaque. These protected areas
are sheltered from mechanical cleaning and oral functions such
as toothbrushing and mastication, thus making these areas more
at risk to caries development.12 Therefore, accurate and reliable
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clinical diagnostic techniques are important to support diagnosis
and management of these noncavitated lesions in clinical settings.
A good detection method should be accurate, valid, and
reliable.13,14 Validity determines if the test is truly able to record what
it purports to record and reliability determines whether the test
can be used by different examiners to produce identical results.15
The accuracy of a diagnostic test is its ability to differentiate among
individuals with the disease from those without it. The performance
of a diagnostic test is also assessed by measures such as sensitivity,
specificity, likelihood ratios, and predictive values.16 A Cochrane
diagnostic test accuracy review16 reported that the accuracy of a
diagnostic test is dependent upon the diagnostic threshold and
the estimates of sensitivity and specificity vary dramatically if the
diagnostic threshold is altered. Presence of variance, inconsistency,
and disagreement is expected to occur in new test systems and
these are referenced against a “gold” standard. Hence, selection of
the reference standard and setting its diagnostic threshold forms
an integral part in validating the accuracy of a new diagnostic test.
In the case of caries detection, the threshold scheme that
is most frequently used was described by the World Health
Organization,17 which consists of four levels. The D2 (histological
caries extending beyond the outer half but confined to the enamel)
and D3 (histological dentinal caries limited to the outer half of the
dentin thickness) levels are the two most clinically pertinent and
therefore the levels most applied in detection performance studies.
Many systematic reviews18–22 have recently been published on
caries detection methods with focused research questions such as
the performance of one particular diagnostic or detection method
for either primary or secondary caries. The objective of this paper
is thus to present the existing evidences of the plethora of clinical
detection methods available specifically for primary noncavitated
fissure caries.

C o n v e n t i o n a l M e t h o d s
Visual and Tactile
Clinical detection of noncavitated caries by convention is
predominantly performed by visual or visual and tactile inspection23
due to its relatively simple technique and low cost. Clinically,
noncavitated fissure caries detection by visual examination is
achieved by air drying the tooth surface for a short interval,
replacing water with air and hence altering the refractive index
and the optical properties of the enamel. The change in refractive
indices makes the more porous caries lesion appear chalky and
opaque.24 This technique has been reported to have high specificity
range of 0.91–0.93 but moderate sensitivity range of 0.75–0.79, for
detection of initial fissure caries lesions,18 with the latter attributed
mainly to the use of subjective and qualitative features such as color,
texture, and roughness as the criteria for diagnosis.25
The visual detection system such as the International Caries
Detection and Assessment System (ICDAS) has validated its criteria
for diagnosis of caries lesions against histology. The ICDAS code 1
is used for the noncavitated lesion that is visually detectable only
after air dried, and histologically, its demineralization is limited
to the outer 50% of the enamel. The ICDAS code 2 caries lesions
are described to present with distinct visual change and their
demineralization is shown to be between 50% of the enamel and
outer third of the dentin.26 A study by Jablonski-Momeni et al.27
in 2008 reported high sensitivity (mean = 0.89) but low specificity
(mean = 0.52) for this system at the cutoff between code 0 and
1. However, this low specificity may not result in the detrimental
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clinical outcome. It is contended that in the most extreme situation,
treatment for such cases would be prevention to a sound site,
which will be beneficial in high-risk patients. However, a lower
sensitivity (mean = 0.69) and higher specificity (mean = 0.82) was
demonstrated at the cutoff between code 1 and 2. Another study14
reported optimum sensitivity and specificity of 0.95 and 0.85 (cutoff
at ICDAS 1–2), respectively, for noncavitated fissure caries.
The ICDAS visual method was reported with moderate to high
intra- and interexaminer reproducibility (weighted kappa values
of 0.76–0.9314 and 0.62–0.83)27 for noncavitated fissure caries. It is
worth noting though that this high reproducibility was the result
of meticulous training and calibration sessions. Nevertheless, it is
still very challenging to differentiate subtle changes in early lesions
and the most common error (18.5%) being code 1 being mistaken
for code 2 or vice versa followed by code 0 being mistaken for
code 1 or vice versa (14%).14 Presence of fluorosis, stained fissures,
or developmental defects can also be mistaken for caries lesions,
resulting in false-positives.27
The visual-tactile examination method traditionally involved
applying pressure with a sharp explorer unto stained pits or fissures
to determine whether they felt “sticky.” A “sticky” perception is
thought to be indicative of the presence of caries. However, this is
currently not accepted anymore for the assessment of noncavitated
lesions and should be replaced by careful visual examination.28
This is due to the iatrogenic enamel defects produced by sharp
explorers that convert the potentially remineralizable lesion into a
cavity that is more vulnerable to caries progression.28,29 The latest
trend in visual-tactile examination is to use a ball-ended WHO probe
to evaluate the surface texture25 or discontinuity of the enamel
surface30 without pressure. Variations in diagnostic performance
for this method have been reported in a systematic review23 with
a wide range of sensitivity (0.17–0.93) and a less varied range of
specificity (0.71–1.00). The substantial variability for the visualtactile examination method has been postulated to be due to lack
of information regarding the type and method of the explorer
used and examiners’ training and examination conditions for the
tactile methods.23,31

Dental Radiographs
Loss of mineral content in enamel and dentine caries causes a
decrease in the attenuation of the X-ray beam as it passes through
the dental hard tissue, resulting in these lesions presenting as
radiolucencies.32 For these radiolucencies to be visible, 40–60% of
tooth demineralization must have occurred.33 Its use and frequency
of its exposure should be justified in routine examination as the
ionizing radiations are harmful to patients. In an attempt to decrease
radiation exposure, fast radiographic films such as E- and F-speed
films (Ultra-speed, Eastman Kodak Co, France) have been used.34 This
was then followed by the introduction of digital radiography where
complementary metal oxide sensor (CMOS) or wireless sensors
like phosphor storage plate (PSP) replaced physical films and the
images stored digitally.25 Its detection performance for dental caries
is reported to be similar to that of analog radiography.35 Digital
radiography has the advantages of less radiation exposure for the
patient, possibility of image enhancement, and data sharing. 36
Numerous factors can impact the accuracy of radiography, such
as exposure time, image processing, viewing conditions, training,
and experience of the examiner.37
Radiography with visual examination is the most common
and routine diagnostic technique for caries detection. 38 Out of all
the dental radiography techniques, bitewing radiography is the
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most widely used method for the detection of dental caries.25 This
technique is found to be sensitive in detecting caries that is well
advanced into dentin but not favorable in detecting noncavitated
fissure caries. 39,40 Evidences suggested higher specificity (0.59–
0.90) than sensitivity (0.14–0.38) for detection of noncavitated
fissure caries, meaning false-negative diagnosis is highly likely to
occur.41 This is mainly due to the projection of the complicated
three-dimensional occlusal enamel into a two-dimensional
image, resulting in the overlapping of structures and loss of subtle
diagnostic information on early fissure lesions. 32

N o n o p t i c a l  M e t h o d s
Electrical Conductance and Impedance Methods
The electrical conductance/impedance method utilizes the change
in electrical conductivity to differentiate the sound enamel from
carious lesions. Enamel demineralization results in porosities that
are filled with water and ions from saliva resulting in the formation
of conductive pathways for electrical transmission. The increased
ionic content in the pores leads to increased electrical conductivity,
or, conversely, increased porosity leads to decreased electrical
resistance or impedance.42
One of the most investigated electrical resistance measurement
devices is the electric caries monitor (ECM). It measures the bulk
resistance of the tooth and works on a single fixed-frequency
current. The ECM device can be used in two different modes, that is,
the site-specific or surface-specific mode. In the site-specific mode,
the probe is used with a coaxial airflow to dry the tissue around
the probe and to prevent current leakage. In the surface-specific
mode, however, the airflow is turned off and a medium, such as a
toothpaste, is applied on the surface.43
In a systematic review conducted by Gomez et al., 41 its
sensitivity in detecting noncavitated fissure caries in permanent
teeth was found to be 0.63 and specificity was 0.87. Electrical
conductance measurement is known to be affected by many factors
such as pore volume and depth, surface area, enamel thickness,
hydration, temperature, and the concentration of ions within the
saliva.43,44 Moreover, presence of stain has also been identified as
one of the major confounding factors when using this technique on
the occlusal pits and fissures.45 Another issue of using this technique
is its reproducibility variation, which ranges from 0.53 to 0.92 for the
site-specific method and from 0.55 to 0.89 for the surface-specific
method,44 possibly due to inconsistent placement of the probe and
incomplete contact with the tooth surface.46 In lieu of this, it is not
surprising that in a systematic review conducted by Gomez et al.,41
the strength of evidence for detection of noncavitated lesions using
ECM was rated as only fair, with mean quality score of 50.7 (ranged
from 40 to 60), on a scale of 100.
In an attempt to improve the performance of this measurement
technique, electrical impedance spectroscopy (EIS) was proposed.
It works on the basic principal that materials have different
electrical responses at different frequencies. Using multiplefrequency measurements, EIS was hypothesized to be able
to determine more accurately the various parameters that
demonstrate these differences.43 The CarieScan PROTM is an EIS
device that is commercially available relatively recently. To obtain
a measurement, a tested area is air-dried and the sensor pushed
with gentle pressure onto the area. A quantitative value between
0 and 100 is produced, representing increase in caries severity
in an ascending order. Unal et al.47 investigated the diagnostic
performance of CarieScan PROTM in detecting noncavitated fissure

caries in permanent teeth and observed that this method has
moderate sensitivity (0.72–0.74) but low specificity (0.59–0.74).
Another study by Teo et al.48 investigated the system in primary
teeth both in vitro and in vivo and reported poor diagnostic
performances. In this study, two manufacturer’s cutoff limits at
the D1 threshold were used, that is, code 21 (caries limited to outer
third of the enamel) and code 51 (caries limited to inner third of the
enamel). Although high sensitivity was observed at code 21 and
code 51, respectively, under in vivo and in vitro conditions (0.93,
0.72), (0.97, 0.72), specificity was negligible (0.00, 0.22) to low (0.04,
0.50). Since the device is designed to assess initial caries lesions,
poor specificity at both D1 cutoffs was concerning.
Low intraobserver repeatability was observed under in vitro
settings with the kappa value ranging between 0.32 and 0.60. A
further drop was observed when the device was used under in vivo
conditions with the kappa value between 0.13 and 0.30.48 Another
study reported moderate kappa value (0.68) for the detection of
noncavitated fissure caries in permanent teeth.47 This was attributed
to the poor handling of the tip that comprises of a bundle of
inflexible wires that is difficult to be used repeatedly on a small
area.49 Hence, based on current available evidences, CarieScan
PRO is not recommended for caries detection in primary teeth48
or permanent teeth.47,49

O p t i c a l M e t h o d s
Fiber-optic Transillumination
The FOTI method uses high-intensity white light in the visible range
spectra (400–700 nm) to illuminate the tooth and to increase the
contrast between the healthy and diseased enamel. The carious
enamel scatters and absorbs more light compared to the sound
enamel and therefore it appears dark whereas the sound enamel
appears transparent.50 Dentin on the other hand appears brown
to grey underneath the enamel. This distinct color contrast assists
in the discrimination of enamel or dentin lesions.51
The method is not quantitative and diagnostic decisions are
based on subjective outcomes discerned visually. Hence low
reliability scores are expected due to subjective interpretation of the
image by the operator. Furthermore, variability of the ambient light
interferes with this method and hence it is recommended to have
the dental operating lights switched off when using such devices.
Furthermore, it is recommended that probe tips of less than 3 mm
should be used to produce more focused beams.52
Several studies have reported high specificities (0.74–0.88)
but varied sensitivities (0.21–0.96) for detection of fissure caries.41
However, these findings are based on inclusion of cavitated lesions.
The performance of FOTI for the detection of fissure caries was
reported to be similar to visual examination45 but greater than
radiography.53 Bader et al.23 and Gomez et al.41 in systematic reviews
for FOTI and digital FOTI (DIFOTI) found that, unlike for approximal
caries, the strength of evidence of their detection performance for
noncavitated fissure caries was weak due to variation in validation
methods used, small number of examiners, and limited number of
in vivo studies available.
This device has limitation for longitudinal monitoring of caries
progression as the technique does not provide any quantitative
information regarding the mineral loss or gain.54 In an attempt to
overcome the variability problems and to enable monitoring of
lesions, DIFOTI was introduced by replacing the human eye with a
charge couple device (CCD) sensor. Reflected light was channeled
through a mouthpiece to the CCD sensor and the image is
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displayed on a computer screen in real time and stored.55 However,
quantification of the reflected light was still not possible.56
In light of the current literature, the diagnostic performance
of FOTI and DIFOTI to detect noncavitated fissure caries lesion is
limited and offers no better benefits than visual or radiographic
methods.25

Near-infrared Light Transillumination
Near-infrared (NIR) transillumination utilizes NIR light for the
detection of enamel lesions and can differentiate extent of the
lesion limited to the enamel from the ones that have reached the
enamel dentin junction (EDJ). 57 This technology works on the
same mechanism of FOTI but the visible white light is replaced by
NIR light (750–1500 nm), which has better and deeper penetration
depth in the enamel.58 The enamel is highly transparent in the NIR
range due to less scattering and absorption. The NIR technique is
noninvasive, not confounded by stains, and can be used to map
the horizontal extension of a caries lesion.
The KaVo DIAGNOCam is a commercially available device that
uses the 780 nm wavelength and has two flexible extensions, one
that transilluminates the tooth through periodontal tissues and
another that captures the image of the tooth examined. 59 This
technique is best suited for proximal lesions and assessment of
occlusal lesions that have reached the dentin enamel junction.60 An
in vivo study concluded that DIAGNOCam was the most effective
method for diagnosis of occlusal caries without cavitation in
permanent molar teeth with 0.93 sensitivity, 0.69 specificity, and
0.60 correlation coefficient to histology.61
The performance of another NIR laser transillumination
(wavelength of 808 nm), by DMC Equipamentos (Sao Carlos,
Brazil), showed moderate interrater reproducibility (0.58) and
sensitivity (0.68) but good specificity (0.85).62 Good specificity
has been attributed to its ability to differentiate demineralization
from other enamel changes like developmental defects,
pigmentation, fluorosis, and calculus.58 The performance of NIR
laser transillumination is comparable to a laser fluorescence system
DIAGNOdent® pen and quantitative light-induced fluorescence
methods and therefore is considered to be a valid and reliable
technique for the detection of incipient occlusal caries on the
permanent teeth.62
Besides the single-wavelength NIR transillumination described
above, NIR multispectral imaging has been explored by Salsone
et al.63 They showed that this technique, at specific wavelengths
in the range of 1000–1700 nm, was able to quantify and map
lesion distribution and severity at both enamel and dentin levels.
They combined three spectral reflectance images to generate a
quantitative lesion map of the tooth.

Laser Fluorescence-based Methods
Laser-induced Fluorescence
Light fluorescence (LF) is another method used for the detection
and quantification of caries.64 In DIAGNOdent®, monochromatic red
laser light (λ = 655 nm) is emitted unto the tooth surface and the
back-scattered red fluorescence from the tooth65 is sensed. This
technique responds to fluorescence radiated from proto-porphyrin,
meso-porphyrin, and other metabolites of cariogenic bacteria64,66
present in the porosities of caries lesions. Numeric values between
0 (minimum fluorescence) and 99 (maximum fluorescence) show
the degree of fluorescence with higher fluorescence indicating a
more extensive lesion.64,67
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There is wide variation reported in the literature for its
performance in detecting fissure caries (cavitated lesions included),
with sensitivity and specificity score ranging from 0.43 to 0.96
and 0.66 to 1.0, respectively.41,59 A few studies have reported the
effectiveness of DIAGNOdent® in detecting noncavitated occlusal
caries on permanent teeth, and moderate sensitivity range of
0.66–0.75, poor to excellent specificity range of 0.02–0.99, and
good intra/interexaminer reliability (kappa value of 0.87/0.82)
was observed.68 Another in vitro study in primary teeth reported
that performance of DIAGNOdent® was not statistically significant
when compared to visual assessment with low range of sensitivity
(0.57–0.63) and high range of specificity (0.89–0.93).69
Moreover, it was also observed that DIAGNOdent® works best
in detecting advanced carious lesions but it’s not suitable for the
detection of early lesions.64 It was reported in an in vitro study that
DIAGNOdent® results did not correlate well [Pearson correlation
coefficient (0.21)] with the depth of incipient occlusal caries.70
Since the fundamental basis of DIAGNOdent® is registering
the presence of porphyrin fluorescence and not mineral content
of the enamel structure, high false-positive readings64,70 and
poor correlation with the mineral content are expected. This
phenomenon is confounded by stain, plaque, and calculus
commonly present in pits and fissures.65,71 Gomez et al. reported
the quality of evidence of DIAGNOdent® for the detection of
noncavitated fissure caries as poor41 and another systematic review
on DIAGNOdent®72 draws the conclusion that this tool is to be used
with caution due to the high likelihood of false-positive diagnosis.

Quantitative Light-induced Fluorescence
Quantitative light-induced fluorescence (QLF) involves the excitation
of the tooth with blue light at a wavelength of 370 nm, which results
in the emanation of yellow-green fluorescence by fluorophores that
are present within the EDJ. Demineralized areas of the enamel appear
dark on a green fluorescence background. This is due to increased
scattered light by the porous demineralized area resulting in less
light reaching the EDJ and also less fluorescence reaching the surface
from the EDJ.73 The difference in fluorescence between the sound
and demineralized enamel can be quantified74 and used to monitor
lesion progression over time.75,76 Although this technique has been
proven to be able to monitor early enamel lesions on the smooth
surface,77 limited literature is available on its utility for noncavitated
caries detection.41,75 Due to small number of studies reported in
the literature, Gomez et al. concluded the strength of evidence for
detection of noncavitated fissure caries using QLF was poor.41
There are numerous confounders reported while using the
QLF device. The presence of stain is one of the confounders
resulting in signal loss indicating increased mineral loss and lesion
progression.59 Furthermore, hydration of the lesion and inadequate
reconstruction of sound fluorescence values may also confound
the findings, decreasing the specificity.59,74 The current evidence
for QLF to be used as a stand-alone method in detection of early
fissure caries in every day practice is yet to be established. It was
previously recommended that it is used in combination with ICDAS
to benefit from the high sensitivity of QLF and high specificity of
the visual assessment method.78

Photothermal Radiometry and Modulated
Luminescence
Photothermal radiometry (PTR) is based on the optical irradiation
absorption and generation of diffuse photon-density waves
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within a material or medium when it is irradiated by a modulated
lower-power laser beam (∼mW). The diffuse photon-density
waves (optical) would in turn be converted to thermal energy
and emitted as oscillatory thermal waves, usually less than 1°C in
magnitude. These waves are readily picked up by infrared sensors
and carry subsurface information in the form of a spatially damped
temperature depth integral. Modulated luminescence (LUM) is used
as a complementary signal channel to PTR to monitor the opticalto-radiative energy conversion, thereby assisting interpretation
of signals in the form of physical processes involving optical and
thermal parameters of enamel.79 The combination of PTR and LUM
amplitude and phase signals provides four sensitive channels to
indirectly assess the physical condition and the state of health of
teeth.80
The Canary System® is a commercially available system
based on PTM/LUM technology. Using a proprietary algorithm,
it converts PTR/LUM signatures into a Canary number on a scale
from 0 to 100 with lower numbers suggesting healthy enamel and
higher numbers indicate the presence of cracks and caries. For the
detection of early fissure caries, it has shown very good sensitivity
(0.81) and specificity (0.87) at the D2 threshold.81 Another in vitro
study that investigated its detection performance on artificial
demineralized and remineralized lesions on the enamel and root
surfaces concluded that it is sensitive to early changes in the enamel
and showed good correlation with transverse microradiography
(TMR).82 A multicenter clinical study concluded that PTR/LUM is safe
for clinical application and is able to distinguish healthy from carious
tooth structure on the occlusal surface with linear correlation (R2
= 0.92) between the Canary numbers and ICDAS assessments.83
However, it was suggested that this method needs further research
to identify suitable clinical thresholds that are relevant to treatment
decision making.84

Optical Coherence Tomography
Optical coherence tomography (OCT) is a method that utilizes
NIR light source between 850 nm and 1300 nm to obtain highquality cross-sectional images noninvasively. The light source is
used in combination with a spectrometer to split the interference
signal into single wavelengths. After Fourier transformation of the
signal, a depth profile of the backscattered light perpendicular
to the object surface is generated (A-scan). Point-by-point scan
by the OCT beam across a sample produces a 2-D cross-sectional
image (B-scan), and a series of these stacked 2-D cross-sections
creates a 3-D image. The optical scattering properties of the
enamel and dentine change when they are demineralized and a
strong correlation between mineral loss and scattering coefficient
increase has been demonstrated.50 Excellent agreement (Pearson
correlation coefficient of 0.85) was found between the increase
of backscattered light and lesion severity for occlusal lesions.85
However, false-positive results have been reported due to the
strong surface specular reflectivity of the enamel that confounds
backscattering increase caused by demineralization. Polarizationsensitive (PS)-OCT has been shown to eliminate this effect by
integrating only the reflectivity of the orthogonal polarization
(perpendicular axis) and, as a result, provide better resolution of
the immediate subsurface zone.86
Depending on the application, detection of caries with OCT
can be either quantitative or binary (i.e., absent or present).
Quantitative measurements are usually in the form of outcome
measures derived from the backscattered intensity depth profiles

(A-scans) and integrated intensity is one of the most commonly
used outcome measure. Ngaotheppitak et al.86 have demonstrated
a strong correlation between integrated mineral loss and integrated
light reflectivity increase in the early natural demineralized enamel.
An in vivo study87 found significant difference in the integrated
reflectivity between the healthy enamel and noncavitated fissure
caries lesions.
OCT B-scans on the other hand have been used by researchers
to determine the presence or absence of caries visually. Three
such studies 88–90 investigated the detection performance of
OCT for noncavitated fissure caries and unanimously reported
high sensitivity (0.95–0.98) but varied specificity (0.39–0.95). The
higher specificity (0.95) observed by Zain et al. when compared
to Gomez et al.’s and Shimada et al.’s studies (0.39 and 0.75,
respectively) was attributed to the application of clearly described
interpretation criteria to differentiate bulk backscattering (due to
demineralization) from surface backscattering (due to specular
reflection). The interpretation criteria were developed based upon
the location, depth, and pattern of the increased intensity.90
The application of OCT has found its trail into clinical
diagnostics in particular to detect noncavitated fissure caries
because of its ability to acquire high-resolution cross-sectional
image of a scanned area and its insensitiveness to staining. The
high cost of the system is the main limitation of its application into
daily clinical practice.

C o n c lu s i o n
The rational of diagnosis of noncavitated caries lesion is to be able to
provide timely secondary preventive treatment plan to preserve the
tooth structure as much and as long as possible. Hence, its diagnosis
should not be delivering the detection step alone. It should ideally
comprise of both detection and severity measurement in the form
of lesion depth, demineralization severity, and mineral density
distribution (i.e., presence of a superficial hypermineralized layer).
A combination of these information is essential for clinicians to
make informed decisions about the management and prognosis
of the disease process.
Based on the current evidences and reviews, except for OCT,
most devices are only able to detect and determine either lesion
depth or demineralization severity but not both. Hence, in order
to be able to gather all necessary information to formulate a
treatment plan for noncavitated fissure caries and monitor its
efficacy, routine systematic visual assessment will need to be
supplemented by another quantification-enabled detection
device that had demonstrated reasonably high sensitivity and
specificity. Current evidences seem to indicate that PTR, NIR
transillumination, and OCT are systems that had demonstrated
such capabilities.
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