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Caries Diagnosis
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For a long-lasting and profound treatment of
caries, it is important to detect the respective
etiological and determinant factors in the
patient and not only to treat lesions that are
already cavitated.

The diagnosis of caries is not the end point of
treatment but a moment to start with
prognostic considerations and therapeutic
decisions.

Many diagnostic methods are used, and they
serve the purpose to determine the presence
of the disease and its extension in a patient,
allowing to choose the most suitable

treatment alternative, to monitor the disease
progression, to evaluate the efficacy of the
treatment, and to determine the presence of
factors that may favor the establishment and
the progression of the caries.

The main objective when obtaining
diagnostic information is to improve the
patient’s health, and not only to find
symptoms and local conditions [50].

The sooner the activity of the disease can be
identified, the more favorable will be the
prognosis, with greater chances of the re-
establishment of the health without damage
and sequela.

sie Basaall s Fpssnd)l Talal Jol el e (iKY aeal (e
Y Al Hsae 5 31 Ao dallae ¢l sa) Jaf e g sl

ais 48 gaall Y Aallas
2l Aliad y ciallaal) A8 AL ) 2l Gasii 5eY

el 2 ga g dasy 2 g Apad gl 3kl (e ael) aadig
e day duadl Lasly ey Lae ¢y yall dixaslsial
2ty cAalladll Adlad andiy oy jal)l p28 Janal Cuilia

.a‘)‘,ﬁ‘, ‘);.\S‘ QJLM&‘}G A9 g

daa el Al Clagledl o )l Casagd)

g gall EVAY 5 Gl e a5 o )

ISy iyl Bl GlLin€) 5 s 3 Juadl Y (S
O350 (e hysed Aaia Guli saley Sl Jlaal pe ¢ S
ulie 43

[Hier eingeben]

[Hier eingeben]

[Hier eingeben]



Therefore, the activity of the caries and its
associated cariogenic factors must be
considered to avoid progression of existing
or onset of new lesions.

For optimal prevention, a broader evaluation
of the patient’s conditions is necessary,
including the information about the patient’s
diet, salivary factors, and microbiota
composition, thereby determining if the
patient has a high or a low caries risk.

Laboratorial exams to determine the
buffering capacity, salivary flux, and the
number of Streptococcus mutans and
Lactobacillus were improved so that they
become simpler, faster, and easier to be

conducted in the daily practice.

However, the often-high costs and the limited
gain of precise information have turned those
tests frequently inacceptable [44].

Measurement of the stimulated saliva flow,
collecting saliva during 5 min, may reveal
patients with hyposalivation or xerostomia,
which indicates the necessity of taking
greater care of the teeth, medical exams, and
intensifications of the preventive measures.

Additionally, evaluation of the pH and the
buffering capacity of the saliva may provide
information about the caries risk of a patient.

High or very high lactobacilli counts are
associated, in many cases, with the high
frequency of ingestion of sugar or even a
great number of the open carious lesions.

The presence of high amount of
Streptococcus mutans in the saliva is related
to the risk of getting new lesions and could
be a useful tool for motivation of the patient.

However, general recommendations for
using of the bacterial counting tests as a risk
assessment tool cannot be justified yet due to

lack of well-designed studies.
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During the clinical examination, high-risk
patients very often present multiple primary
or secondary carious lesions, multiple
endodontic treatments and/or the lost teeth,
and restorations on smooth surfaces or on the
root, besides a precarious oral hygiene and
complete lack of information.

In contrast, the typical low-risk patient does
not present primary or recurrent lesions, does
not have a lack of teeth due to extractions or
endodontic treatment caused by caries, and
presents no or little restored surfaces and an
adequate oral hygiene, with high or good
degree of information.

Methods for Detecting and
Diagnosing Dental Carious Lesion
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The word diagnostic has a Greek origin
(diagnostikos), and it means “knowledge or
determination of a disease by mean of signals
and symptoms.”

Nowadays, diagnosis of the carious aims to
decide if a demineralization is present, to
investigate the depth of mineral loss and the
presence of cavities, besides to the
information, whether the process is
progressing on a fast or slow speed or if it is
arrested.

For a minimally invasive dentistry approach
and maximum preservation of tooth
structure, the earliest detection of the carious
lesion is required.

When detected in its initial stages, the lesion
progression can be stopped [6].

Precise diagnosis of non-cavitated lesions is
extremely valuable, as an estimation of caries
activity, to detect circumstance that needs to
be treated with a more intensive preventive
program [8].

Many methods can be used to determine the

presence or the absence of carious lesions.
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To analyze how precisely a diagnostic
method reflects reality, dichotomous analysis
can be performed (presence or absence of the
disease), and the results can be compared
with another evaluation, called validation
standard or “gold” standard.

The diagnostic decisions can be positive or
negative for the absence of a lesion, and
depending on the real state, four types of
results can be obtained:

True positive decisions

The diagnostic method used was positive for
the presence of the lesion, and the validation
standard confirmed this result.

True negative decisions

The diagnostic method used was negative for
the presence of the lesion, and the validation
standard confirmed this result.

False-positive decisions

The diagnostic method used was positive for
the presence of the lesion, and the validation
standard did not confirm this result.

False-negative decisions

The diagnostic method used was negative for
the presence of the lesion, and the validation
standard did not confirm this result.

This way, sensitivity of a method, its capacity
to diagnose correctly cases in which the
lesion really exists (true positive results), and
the specificity of a method, its capacity to

correctly diagnose the cases where the lesion
is absent (true negative), can be defined.

Ideally, a diagnostic method must not be
invasive and must give reliable and
repeatable results, with a high level of

sensitivity and specificity.

Unfortunately, none of the available methods
present a 100% precise result in relation to
the existence or not of lesions on all surfaces.
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Anamnesis

Diagnosis of caries and caries risk starts
already with the anamnesis of the patient.

The patient needs to be asked about the
existence of pain symptom in tooth,

spontaneous or provoked.

Some patients report pain when consuming
cold or sweet food or drinks, or when they
touch the tooth.

The temperature variation produced by the
cold and wvariation of the osmotic
concentration by the sugar provoke a dentin
fluid which  leads to

hypersensitivity and pain.

movement,

Presence of pain to a simple touch of a tooth
may be signs of pulpal inflammatory process,
which must be further investigated.

Visual Examination

The visual examination is the simplest way to
check for abnormalities or diseases of dental
structures.

It is self-evident that a removal of the entire
bacterial biofilm and/or extrinsic stains
should precede the examination.

Cotton rolls must be placed and the surface
must be completely dried with a blow of air.

A good illumination of the operating field is
also fundamental.

The teeth must be analyzed with a clinical
mirror of good quality, preferably to the ones
with a reflexive area on the surface of the
mirror, also called first surface mirror.

All tooth surfaces should be inspected.

Plaque disclosing agents may help to
determine the presence and quantity of
bacterial biofilm.

The eruption stage of teeth should also be
evaluated, and presence of gingiva partially
covering the occlusal surface of an erupting
tooth should be noted, since it can increase
the retention of a biofilm.
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After the tooth cleaning, cotton roll isolation,
and drying, the existence of dark groove and
groove with white spot lesions at the entrance
has to be verified.

In . Fig. 3.23, a human tooth extracted with
occlusal dark-colored grooves is shown.

.. Fig. 3.23 Teeth with darkened grooves showing the
absence of lesions on the transversal section
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After it was sectioned in two parts, none of
them present a carious lesion, showing that
the dark discoloration was only due to
staining.

In . Fig. 3.24, the darkened areas were
associated with white spot lesions that were
arrested and then stained.

Even though there was a demineralization of
the dentin, a cavity was not created, and the
lesion was arrested.

In . Figs. 3.25 and 3.26, teeth with some
grooves only stained and other with cavities
are shown.

Figs. 3.25 and 3.26 Teeth with discolored groove
showing the absence of lesions, on the transversal
section in certain region of the central groove, and

cavitated lesion at other sites
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.. Fig. 3.24 Teeth with discolored groove showing the
presence of arrested and pigmented carious lesions in
enamel, without cavitation
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This corroborates the before-mentioned fact
that darkening of grooves is not a good
indicator for the presence of a carious lesion.

A darkened groove can simply be a
biological sealing or an inactive white spot
lesion, which was stained by dyeing
substances in the diet.

However, it can also be related with cavities
and hidden carious lesions on dentin, which
aggravates the diagnosis.

Carious lesions are cavitated when the
collapse of the undermined enamel has
happened. In those cases, diagnosis is simple,
and the coloration of the dentin should be
analyzed, which may give a hint to the caries
activity.

A dentin lesion with light brown color and
wet appearance indicates an active lesion
(acute), while a darkened and dry dentin may
serve as an indicator for an inactive lesion or
little activity (chronic) (. Fig. 3.27a, b).

e

.. Fig. 3.27 Open occlusal carious lesions. a Acute

carious lesion; b chronic carious lesion

Diagnose is much more impaired for un-
cavitated lesions with an apparently intact
enamel surface.

An indicator for the presence of a lesion in
dentin is the presence of opacity through the
enamel adjacent to a darkened groove (. Fig.
3.28).

Another indicator for the presence of dentin
lesions are microcavities that may be
associated with white spots (. Fig. 3.29a, b).
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.. Fig. 3.29 a Presence of the micro-cavitation and
opaque areas below the enamel (arrow); b carious

tissue removed by cavity preparation

some studies showed that when microcavities
are clinically detectable in grooves, in fact,
only 31-42.7% of real lesions exist in the
underlying dentin.

In contrast, when the microcavities were
associated to the presence of adjacent white
spots, dentin lesions were existent in 78—
91.2% of the cases.

This means that the association of white spots
and microcavities is a strong indicator of the
need of intervention on an occlusal lesion.

The visual exam of the occlusal surface by

itself has a sensitivity of 62% and a
specificity of 84% [61].

On the proximal surfaces, the visual exam
can be effective in the cases where the lesion
has already considerably developed toward
the marginal ridge.

.(H.m“ ;m\ﬁaﬁ;h‘s éLL’MJS_)&i.A Q.I_._,laﬁ JJ.&J:29_3 Jsal
.Sﬂ\)ﬁﬁ&&&@ﬂ‘@uﬂ\u‘j‘\ <b

A 5 e Caydlat dsa da 4l clal )l @ ekl

PEN] e Y%42,7-31 laas ellta o S cgﬁ)ﬂj\ el

.GL:J\ (e A ga 33..33;.“

il e 5 piall Gy glall oda 3 5 Lavie (el e

e %91,2-78 s daalall el aal gt 3y slae slian

RGN

Gyl e liand) clisd G5 o o aY) Maag

chand) 4 e Jalal) e Aalalll 81 ph5e a5 il

Sy

%62 abuny LY sl 5 oeall Gandll aidy

VY b Gl ) e Yad (5 ead) (sl ()

ctliall ol V) a € <A 38V Led sl A

[Hier eingeben]

[Hier eingeben]

[Hier eingeben]



An alteration in color right below the ridge
can be observed.

In more advanced lesions, even a rupture of
the ridge might appear (Figs. 3.30a, b and
3.31a, b).
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Fig. 3.30 Clinical signs of a carious lesion at the
proximal surfaces. a Darkened aspects under the
marginal ridge; b breakage of the marginal ridge

.. Fig. 3.31 Clinical signs of a carious lesion at the
proximal surfaces of anterior teeth. a Darkened aspect
under the marginal ridge; b open

All teeth must be also observed from the
buccal and lingual aspects, searching for any
changes in color and translucency.

Atroot carious lesion on the buccal or lingual
surfaces, the visual exam must determine
whether the lesion is active or inactive.

However, the main difficulty is found at
proximal surfaces, where there is no access to

direct  vision, and  complementary
examinations are necessary.
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Tactile Examination

it was recommended for
diagnosing occlusal lesions that a very sharp
exploratory probe was moved through the
bottom of the grooves. Retention of the probe
should indicate carious lesions needed to be
treated.

In the past,

However, it was demonstrated that 30—-60%
of the pits and grooves, where the instrument
gets stuck, did not present carious lesions.

The instrument may get retained only
because of the occlusal anatomy, leading to a
wrong diagnosis, as shown in . Fig. 3.32a—d.
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.. Fig. 3.32 Retention of the exploratory probe in the
groove due to the occlusal anatomy. a Occlusal view; b
retention of the probe; ¢, d transversal cut of the area,

where the probe got stuck, showing the absence of
lesion

The probing can also cause destruction of the
surface zone of a white spot lesion, thereby
creating a cavity with bacterial invasion into
the lesion body.
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when probing all cariogenic
bacteria can be transferred from one place to
another, contamination sites which were
previously free from this kind of bacteria.

grooves,

Some studies also demonstrate that the use of
probing is not more precise than the visual
examination by itself, to detect occlusal
incipient lesions, showing low sensitivity.

Therefore, the exploratory probe should only
be used at open lesions to check the
consistency of the dentin tissue.

Probing of intact surfaces of root caries
lesions with a sharp probe may create also
small cavities, thus reducing the chance of
remineralization.

Therefore, a periodontal probe with a blunt
tip must be used, such as a WHO ball-ended
probe, making possible to feel the
consistency of the tissue, without damaging

the surface.

On the proximal surfaces, the tactile exam

can be performed with a dental floss.

In case the dental floss comes to rip when
passing this region, a cavity with sharp edges
might be present in the region.

Radiographic Examination

The radiographic examination is the most
important auxiliary tool to diagnose carious
lesion, showing whether a certain loss of
dental mineral is present or not.

It presents the advantages of being not
invasive, allows the detection of hidden
lesions, and is helpful to follow progression
or regression of lesions.

However, it is not capable to detect lesions at
early stages, because the little mineral loss at
this stage is not high enough to be visible on
a radiographic image [77].

In addition, it does not directly distinguish
between presence and absence of cavitation.
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However, the depth of the lesion as depicted
on a radiograph mostly correlates with the
status of the surface. That means, the deeper
a lesion is on an X-ray, the more probable a
cavitation is present.

Due to the overlapping of images, there is a
risk of a false-positive result, generating
images of ambiguous interpretation.

With respect to occlusal surface lesions, the
radiographic examination is able to detect
33% of incipient carious lesions in dentin and
100% of deep caries lesions.

The occlusal changes are observed on a
radiography, when the demineralization has
histologically reached the medium third of
the dentin (2-3 mm beyond the DEJ).

At this stage an invasive treatment might be
required [85].

In general, the time from the onset of an
occlusal lesion until reaching a radiographic
evidence in dentin can take from 3 to 9 years.

In . Fig. 3.33a—d, radiographic images of
lesions of the occlusal surfaces are shown.

.. Fig. 3.33 Radiographic images suggestive of carious
lesions at the occlusal surfaces (arrows)
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Monitoring of existing lesions can be
conducted as an alternative to invasive

treatments.

In patients with high caries risk, radiographic
examination might be advisable to be
performed every 1-2 years, whereas in
patients with low risk, it can be performed
every 2—4 years.

Indication to an invasive treatment has a
direct relation with the presence of a
cavitation, which is not accessible to regular
removal of biofilm with oral hygiene
measures.

A cavitation often makes it impossible, at
least at proximal regions, to remove the
bacterial biofilm, thus rendering control of
the lesion impossible.

In those cases, a restoration will turn the
previously cavitated surface into a smooth
surface, which could be adequately kept
clean. Following these considerations, only
cavitated and not accessible lesions must be
restored.

White spot lesion should be treated with
preventive measures. However, at the
proximal surfaces being in contact with
adjacent teeth, the surface of a lesion could
not be directly checked.

Thus, decision taking must be based on
indirect methods as radiographic
examination.

To get confirmation if a proximal lesion is
cavitated or not, it might be helpful to
perform a tooth separation, using orthodontic
rubbers for 1-2 days. After this the teeth may
be separated enough to allow direct vision to
the proximal surfaces.

In studies, injection of a silicone impression
material into the proximal space is often
done.
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After curing and removal, the presence or
absence of cavitation could be verified in the
impression.

Based on the radiographic image, the caries
lesion on the proximal surface can be
classified according to its depth in one of six
scores. For that, enamel is divided into two
halves, while the dentin is divided in three

thirds (Fig. 3.34).
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.. Fig. 3.34 Classification of caries lesions according its
depth. The enamel is divided into two halves (E1 and
E2), while the dentin is divided in three thirds (D1, D2,
D3)

When nothing is seen, the score EO is applied.

When the lesion is located on outer half of the
enamel, it is classified as E1, while when
reaching the inner half of the enamel, it is
scored E2.

The lesions located on the outer third of
dentin are D1, while reaching the middle
third of dentin, they scored as D2. Finally,
when located on the inner third of dentin,
they scored as D3 [9].

Studies tried to correlate the depth of the
lesion, according to the radiographic image,
and the presence of cavitation. They
observed that El1 lesions had almost no

cavitation, while E2 was cavitated in only
10-19.3% of the cases [3, 80].
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32% of D1 lesions were cavitated, while 72%
of lesions extending into the inner 2/3 of the
dentin (D2 and D3) also showed cavitation.

some studies observed that when the
radiolucency reaches the inner third of dentin
(D3), cavitation was present in 100% of the
cases.

Taking this into consideration, the depth of a
carious lesion on a radiographic image
allows to estimate the cavitation risk,
selecting between an invasive or noninvasive
intervention.

Therefore, invasive restorative treatments are
not recommended until radiolucency has
reached dentin.

In . Fig. 3.35a—e, examples of X-rays of
various situations are given.
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.. Fig. 3.35 Radiolucent images of proximal surfaces of
posterior teeth. a Lesion on the outer half of the enamel,
E1; b inner half of the enamel, E2; ¢ outer third of the
dentin, D1; d middle third of the dentin, D2; e inner
third of dentin, D3
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It should however be noted that the
radiographic examination of the proximal
surfaces has high specificity (95%) but only
a moderate sensitivity (59%).

It has to be noticed that lesions visible on a
radiography have more deeply progressed
histologically.

Figure 3.36 presents a relation between the
histological, radiographic, and clinical
aspects of a carious lesion at proximal

surfaces.
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.. Fig. 3.36 Schematic drawing of the histological stages
of a carious lesion correlating with the radiographic
and clinical examination. Histological aspect of the
lesion is always bigger than the clinical and
radiographic. (Adapted from Darling [18])

In summary, when the carious lesion in
enamel has histologically reached at least
half of the thickness of the enamel, it is not

visible clinically nor radiographically.

Only when it has reached more than half of
the thickness of the enamel histologically, it
will appear as a radiolucent area in the outer
half of the enamel and clinically as a white
spot.

Only the lesion that is radiographically
already in dentin shows association to
clinical or histological presence of a
cavitation.
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The radiographic examination is also
valuable, in cases, in which a lesion is hidden
inside a periodontal pocket.

Those lesions present a very fast progression,
and the patients should be monitored
radiographically more often than patients
with a low caries risk.

In . Fig. 3.37a—d, X-rays with radiolucent
areas suggesting carious lesions at root
surfaces are depicted.
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.. Fig. 3.37 Radiographic images associated with
carious lesion on the root surfaces
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Nowadays, besides the radiographic films,
sensors are available that transfer the
information of the image directly to a
personal computer.

The advantage of digital radiographies is the
possibility to process the image by a
software, adjusting the contrast and
brightness, allowing a better observation of
the details, and performing more precise
diagnosis [90].

There is also a possibility of using a
computer-a aided detection tool, which is a
software analyzing tooth density and
demineralization patterns for interproximal
caries (Logicon Caries Detector, Carestream

Dental, Atlanta, GA, USA).

It extracts characteristics of the images from
the digital radiography and correlates it with
a database of known lesions, allowing to
obtain more information from digital
radiography than with the naked eye.

This software analyzes shades of gray and is
capable to localize and classify proximal
carious lesions, indicating the depth of the
lesions [35].

The image shows superimposing lines
representing the borders of the lesion over the
image from the digital radiography, besides
graphics indicating changes of mineral
density and the probability of the presence of
a carious lesion.

A study showed a sensitivity of 90.5% and
specificity of 88.3% when the software was
used. The author highlighted that the
promoted  20.2%  of
improvement on the sensitivity, in relation to
when it was not employed.

software  use

e glae Ja s el DU Jils ) Wila 3 g0

3y pall dallas 4lSy cdadd ) dacledd yuall U e (e
R\ W S VE T R R PRCH RO I

A8y S Gl a5 (Juadl JS8 Jualdll saaliag

s ¢ ol sacluay IS B aladiu) (el (eI
dal e el z 3l 5 Gl A8ES Jlas Cilyma 0 00 5 ke
Logicon Caries Detector,) Zaadall il
.(Carestream Dental, Atlanta, GA, USA
Gaeledd) 3 ) gpall a3 pall pailad 38 228 aldi
A Y] iy yee Y iy sl pe Leday 55 cdpad )
Lol 3 pall o S clagle o Jpanlly oy
.33)_;..4}\ Uﬂ"ﬂ" LJ\AA A:I.Aé‘)j\

aand e s (&g csala ol DU 313 o3a Jlas
Gee ) e clgbiialy Abadlal Ay Al ) pd e
REAEN

e bysa (b AV 5 gan Jidi 4S) jie Joshd 3IaY) el
Q\J:\aﬂ\ (_,_,J;\ J:\..Iﬂ 373.11:\4 s “;AB_)S\ LF{:L«.“J\ )3}.;4.\.“

3 AT 2 say Jldial 5 Agaeall ESY 3

dia pad s %90.5 Jare donlua Gl ol saa) el
&l elaal s ccilma il Hasin) die %88.3 Jana
%20.2 Aty Lpulaal) (e Gl A Gladiad

L 235 ade g il

[Hier eingeben]

[Hier eingeben]

[Hier eingeben]



Fiber-Optic Transillumination

The  principle of the  fiber-optic
transillumination (FOTT) is based on the fact
that the teeth present different light
transmission indexes that may vary
accordingly to its state of healthiness, the
presence or not of carious lesions, calculus,
and restorative materials.

Taking into account that a carious lesion
presents a lower light transmission index
than the intact structure, an area affected by
caries will be seen, when transilluminated, as
a dark shadow that follows the external
contour of the lesion.

With this examination tool, dental calculus
appears as a dark area involving the cervical
third of the tooth.

For adequate use of FOTI, teeth should be
clean and the light of the dental unit must be
turned off.

A light-emitting device with an optical fiber
probe tip is used, with interchangeable tips of
various diameters, or even a low-level laser
device emitting visible red light.

For the detection of the proximal lesion in
anterior teeth, the probe tip must be applied
on the lingual aspect, and the alteration of the
light transmission is observed on the labial
side, or vice versa (. Fig. 3.38a, b).

On the proximal areas of posterior teeth, a
small probe tip with 0.5 cm in diameter must
be used to get information of the proximal
tooth surface (. Fig. 3.38c, d).

The tooth must be dry and the probe tip be
positioned below the proximal contact point,
touching the gingiva from buccal or lingual
sides.

The changes in light transmission can be
observed from the occlusal aspect, on the
marginal ridge.
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.. Fig. 3.38 Transillumination of a carious lesion. a, b
Interproximal area of anterior teeth; ¢, d interproximal

area of posterior teeth

If a lesion is present, a darkened shadow will
appear.

This method diagnoses most of the proximal
carious lesions in dentin.

For the occlusal surface lesions, a probe tip
of 2 mm in diameter must be positioned next
to the margin of the gingiva on the buccal or
lingual surface.

The changes on the light transmission will be
visible as shadows on the occlusal surface.

However, this could lead to ambiguous

results, due to the specific morphology of
this region.

Nevertheless, FOTI can be an auxiliary to the
visual exam to detect extensive hidden lesion
in dentin.

Transillumination can also be used at anterior
teeth to verify the presence and the extension
of composite restorations and recurrent
caries at the gingival margins.
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The transillumination method presents the
advantage of not being invasive, being
simple and comfortable for the patients, and
not requiring radiation, being very valuable
when a radiography is not possible to be
performed.

An innovation of FOTI method was the
introduction of computer-assisted image
analysis of the transilluminated area, called
digital imaging fiber-optic transillumination
(DIFOTI, Electro-Optical Science, Irvington,
NY, USA).

For that, the light from a probe is placed on
one side of a tooth, and the image in the non-
illuminated opposite side is captured by a
camera and then analyzed by a software.

This method has the potential to detect initial
lesion and to evaluate its progression, besides
the possibility of image documentation [97].

Under in vitro conditions, the diagnostic
accuracy of DIFOTI in detecting early
approximal enamel lesions is greater than
that of film and digital radiography, while
the potential for detecting lesions in dentin is
similar for all three methods [10].

While the FOTI and DIFOTI use visible
light, the possibility of using near-infrared

light was also investigated [34].

It was observed that longer wavelengths
showed lower light scattering inside the tooth
structure, being able to penetrate more
deeply and produce a higher contrast
between the caries and the sound hard tissue.

Thus, the
transillumination

near-infrared light

(NILT) method was
created, and a new camera was developed,
named DIAGNOcam (KaVo, Biberach,
Germany).
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The camera has two light sources, using a
wavelength of 780 nm, which are placed
buccally and lingually to the tooth to be
examined, illuminating the crown from
cervical to occlusal and not directly into the
interproximal space.

A digital video camera is located above the
occlusal surface and shows the scene live on
the screen, in monochromatic grayscale,
being possible to capture different stages of
interproximal enamel and dentin lesions and
cracks, which are clearly visibly as darker
shadows (. Fig. 3.39).
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.. Fig. 3.39 Transillumination of caries lesion on the
proximal surface (arrow) using DIAGNOcam (KaVo).
(Image kindly provided by Dr. Pune Nina Paqué
(Zurich University — Switzerland))

Studies showed a sensitivity of 72.73-99.2%
for lesion on DEJ [56, 98]

DIAGNOcam is more capable of detecting
initial proximal lesions than digital
radiography and also has a higher sensitivity
for dentin lesions.

Electrical Conductance Measurements

This method is based on the principle that the
electrical conductance of the enamel is
directly related to the degree of the porosity
of the tissue.

In principle, intact enamel is a good electrical
insulator.
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During development of a carious lesion,
mineral loss results in an increase of the
porosities that, in general, are filled with
water and saliva ions. With the increase of
the size of the pores, a network of
interconnected water-filled paths allows the
passage of electrical current, reducing the
insulating characteristic of the dental enamel.

Therefore, the greater the demineralization
degree of the enamel, the greater the
electrical conductivity is [45].

The device indicates the dental structural

integrity through visual and sound signals.

It presents an electrode that is placed on the
dental surface and a handpiece, which is
given to the patient to hold, closing the
electrical circuit of low intensity (3 pA) (Fig.
3.40a, b).

a

Fig. 3.40 Device for caries detection using electrical
conductance measurement (CarieScan)
A study showed a sensitivity of 61% and
specificity of 86% for the diagnosis of
enamel lesions on the occlusal surfaces and
sensitivity and specificity values both of 76%
for lesions in dentin [83].

Examples available on the market are the
Electronic Caries Monitor III (ECM III;
LODE, Groningen, The Netherlands) and the
CarieScan (CarieScan Limited, Dundee,
Scotland).
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