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Classification of dental caries

According to location

Pit-and-fissure caries:

A caries lesion on a pit-and-fissure area
Smooth-surface caries

A caries lesion on a smooth tooth surface
. Root caries

A caries lesion in the root surface

According to clinical management
strategy
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Initial Caries Lesion/Non-cavitated caries
lesion/White Spot Lesion:

A caries lesion that has not been cavitated.
In enamel caries, non-cavitated lesions are
also referred to as  ‘white spot’ lesions.
(Clinically, the distinction between a
cavitated and a non-cavitated caries lesion is
not as simple as it may seem).

Although  historically any  roughness
detectable with a sharp explorer has been
considered a cavitated lesion, more recent
caries detection guidelines establish that only
lesions in which a blunt probe (e.g. WHO
[World  Health  Organization]/  CPI
[Community  Periodontal Index]/PSR
[Periodontal Screening and Recording]
probe) penetrates are to be considered
cavitated.

This distinction has important implications
on lesion management because most initial
caries lesions can be arrested or
remineralized without any restorative
intervention

Cavitated caries lesion:

A caries lesion that results in the breaking of
the integrity of the tooth, or a cavitation.

All cavitated lesions would require
restorative intervention

According to rate of activity

Active caries lesion:

A caries lesion that is considered to be
biologically active, that is, lesion in which
tooth demineralization is in frank activity at
the time of examination
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Moderate caries lesion:

An active caries lesion that may or may not
have cavitated but that has not reached the
inner one-third of dentin is considered as a
moderate caries lesion.

This can be observed clinically by
microcavitations in the enamel or a grey
shadow

Advanced (deep) caries lesion:

A definitely cavitated active caries lesion
exposing dentin and that has reached the
inner one-third of dentin will be considered
an advanced (deep) caries lesion.

Inactive caries lesion:

A caries lesion that is considered to be
biologically inactive at the time of
examination, that is, in which tooth
demineralization caused by caries may have
happened in the past but has stopped and is
currently stalled.

Also referred to as arrested caries, meaning
that the caries process has been arrested but
that the clinical signs of the lesion itself are
still present

Rampant caries:

Term used to describe the presence of
extensive and multiple cavitated and active
caries lesions in the same person.

‘baby

‘radiation therapy caries’ or

Typically used in association with
bottle caries,
meth-mouth caries’

These terms refer to the etiology of the
condition.
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Primary caries: ALY el

A caries lesion not adjacent to an existing
restoration or crown.
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Secondary caries:

A caries lesion adjacent to an existing
restoration, crown or sealant.

Other term used is caries adjacent to
restorations and sealants (CARS).
Also referred to as recurrent caries, implying

that a primary caries lesion was restored but
that the lesion reoccurred

Residual caries:

Refers to carious tissue that was not
completely excavated prior to placing a
restoration.

Sometimes residual caries can be difficult to
differentiate from secondary caries

According to depth of lesion
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Enamel caries

A caries lesion in enamel, typically

indicating that the lesion has not penetrated
into dentin.

(Note that many lesions detected clinically
as enamel caries may very well have
extended into dentin histologically.)

Dentin caries

A caries lesion extending into dentin.

Lesions at the Occlusal Surface
(Pit-and-fissure caries)
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Carious lesions located at the occlusal
surface of posterior teeth have a higher
prevalence than at other tooth areas, as shown
in epidemiological studies.

Clinically, it often occurs as a localized
phenomenon at one single spot of the groove
and fissure system.

This happens, since the carious lesion starts
on sites where the bacterial growing is more
protected against the functional contact and
removal.
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two factors have been considered to be
important for the growing of biofilm and the
onset of a carious lesion at the occlusal
surfaces: the eruption stage of the tooth that
is related to the functional use of the teeth and
the specific anatomy of each tooth.

Throughout the eruption process of the teeth,
up to the occlusal contact with its antagonist,
these teeth are more susceptible to caries.

Although the dental enamel is completely
formed at the time of eruption, it still presents
high porosity. It has been suggested that it
goes through a post eruptive enamel
maturation period after its exposure to the
saliva, which will increase its resistance to
demineralization.

The nature of this maturation is still not
completely understood, but it is believed that
during this period the mineral ions and the
fluoride in the oral environment diffuse into
the enamel.

The partially erupted teeth do not participate
in the chewing, since they do not contact their
antagonists. Thus, accumulation of a biofilm
is more likely.

This come together with the fact that a
regular hygiene of these teeth with the
surface below the level of the other teeth is
more demanding [14]. Therefore, bacterial
growth can be accentuated at those sites of
not fully matured enamel (. Fig. 3.5).

As the tooth comes close to the complete
functional occlusion, the shearing forces,
coming from  functional
disorganize the dental biofilm, so that no
biofilm is formed on the cuspal incline.

chewing,

However, the bacterial deposits, located in
the deepest area of pits and grooves, are still
protected against those mechanical removal
forces.
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it is observed that the visible signs of the
caries develop at places where the bacterial
deposits remain protected against the
removal oral forces for a long period.

One of the reasons for the greater prevalence
of carious lesions in molars in relation to
premolars is related to the fact that they take
longer to erupt, thus staying susceptible for
bacterial adherence for longer time.

The molars take from 12 to 18 months to
come in contact with the antagonist, whereas
the premolars take from 1 to 2 months.

A correlation between the morphology of the
occlusal surface and the caries onset at this
area exists.

In the past, it was believed that patients with
deeper dental grooves were more susceptible
to develop lesions than the ones with
shallower grooves, since the bristles of a
toothbrush would not be capable to clean this
region.

. Figure 3.14a—f shows the basic types of

grooves that can be found in the population.

Type 1 represents a shallow and open groove,
while Type 2 is a narrow and deep one. Type
3 is the ampoule or bottle-shaped groove,
with narrowing at the entrance and an
enlargement at the base.

Type 4 is a real fissure because there is no
coalescence of the enamel from one cuspal
incline with the other and there is a direct
contact between the environment and the
dentin [84].

A pit is a small fault located on the tooth’s
surface. It is generally found on the
intersection of two fissures or at the end of a
developmental groove.

it was shown that a carious lesion does not
begin in the deepest part of grooves, but on
the side, next to the surface (. Fig. 3.15).
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.. Fig. 3.14 a Groove types. (Adapted from Roberson et
al. [84]); b shallow and large groove; ¢ narrow and deep
groove; d bottle-shaped groove; e macroscopic aspect of
the buccal surface on a mandibular molar showing a pit
at the end of the groove suggesting the presence of a
fissure; f existence of a direct connection between the
oral environment and dentin, representing a real fissure
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Fig. 3.15 White spot lesion progressing at the side of
the groove
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For the development of the microbiota in the
biofilm, it is necessary to have space and
nutrition, which is less likely at the bottom of
the groove Type 2 (. Fig. 3.14c¢).

Therefore, more important than the depth of
the pits and grooves is the form of the
occlusal morphology, which may or may not
favor the retention of the bacterial biofilm.

With increasing tooth wear, teeth will show a
smoother surface, reducing the propensity to
biofilm accumulation (. Fig. 3.16a—d).
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.. Fig. 3.16 Occlusal macro-morphology. a, b Irregular
surface that favors the deposit of biofilm; ¢, d worn
teeth impairing biofilm deposition
It was noticed that this fact reduces the risk
of lesion development despite the groove

anatomy.

Conversely, grooves Type 3, bottle-shaped,
are a concern because this morphology
allows the growth of the microbiota in its
interior (. Fig. 3.14d).
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However, this fissure type is only seen in
10% of the teeth and is associated with the
presence of very high cusps.

The presence of real fissures is another
problem because it favors the carious lesion
to reach the dentin and it has a very fast
progression. However, its frequency is even
smaller than the other configurations.

Real fissures and pits are more common at
the buccal groove of the lower molars, where
lesions progress into the dentin without
external signs, resulting later in lesions like
the one observed in 7 Fig. 5.13c.

The peculiar characteristics during the
developing of carious lesions at occlusal
surfaces, shaped as two cones, one over the
other, base against base, favor the expansion
of the carious lesion under clinically intact
enamel.

This special feature may result in the
phenomenon known as hidden caries lesion
(Fig. 3.17a—)
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Fig. 3.17 a—c Hidden carious lesion with a minimal
superficial opening and large cavitation in dentin

4 el Apadan dah ae Lgid) 4y A Y ca-c :17-3 Jsa)

.CM\WE_):\,\SE_)BJ

A ae 3 .ol



Lpaze 5 oyl 30 s

Externally, the structure of the enamel is kept
intact, or sometimes there is a darkened
aspect on the groove, while internally the
dentin can be completely compromised and
the enamel undermined.

Sometimes those patients report pain when
chewing and when consuming cold or sweet

food.

The frequent presence of fluoride in the oral
cavity, increasing the resistance of the
enamel against demineralization, is regarded
as one of the factors that may propitiate the
occurrence of hidden caries.

In the past, before the intense use of
fluorides, the incidence of the hidden lesions
was lower, since the demineralized enamel
fractured more likely and exposed the cavity.

the nowadays use of fluorides is effective to
keep the enamel around the grooves and pits

stable, thus keeping the dentin lesion hidden.

Because of that, some authors describe the
great number of hidden lesions found
nowadays as the “fluoride syndrome” [12].

Even though the hidden carious lesion can
clinically manifest as darkened grooves and
pits on the occlusal surfaces, the caries
disease by itself is not the only reason for this
darkened aspect in those areas.

Because of the retentive characteristics of
this region, residues coming from the diet,
dead bacteria, calculus, and many other dark
coloring substances can deposit and seal
those areas (. Fig. 3.18a).
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Fig. 3.18 a Darkened grooves by deposit of pigments; b
biological sealing inside the groove

This phenomenon is called biological

sealing.

In . Fig. 3.18b, a transverse cut of a darkened
groove shows the presence of deposits,
without any evidence of caries.

Therefore, the mere presence of a darkened
groove should not be considered as a sign for
caries.

Lesions at the Proximal and
Cervical Third of Smooth Surfaces
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The establishment of the proximal contact
points hinders the deposition of a bacterial
biofilm exactly at this region.

below the contact area, the bacteria are
protected against removing oral forces, and
together with a gingival retraction, this place
can favor the appearance of clinically
detectable lesions.

The shape of the proximal white spot is
determined by the biofilm location between
the marginal gingiva and the contact area,
resulting in a lesion of an elliptic or “kidney”
shape.

The cervical margin of the lesion is formed
following the contour of the marginal gingiva
(. Fig. 3.19a-d).
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Fig. 3.19 Carious lesion aspect at the proximal surface.

a White spot; b brownish spot; ¢, d cavity

On the buccal and lingual surfaces, the
deposit of bacterial biofilm happens in the
region below the height of contour (crest of
curvature), where the friction with the food
bolus is not capable to remove it, following
the edge of the marginal gingiva (Fig. 3.20a—
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Fig. 3.20 Carious lesion on the buccal surface. a Opaque
active lesions; b, c inactive shiny lesions with cavitation
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From the necessity of intervention point of
view, lesions of smooth surfaces should not
be treated in an invasive approach as long as
they are not cavitated.

Those lesions may arrest if the bacterial
biofilm is regularly disorganized and eating
habits are changed.

On the buccal and lingual surfaces, the direct
vision allows an easy decision, and it is only
mandatory that the surface is perfectly clean.

at the proximal surfaces, the verification of
surface integrity is more difficult.

Lesions at the Root Surface
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The retraction of the gingival margin is a
consequence of an inadequate oral hygiene
and the loss of the periodontal insertion
happening with age.

As the gingival margin retracts, the enamel-

dentin junction becomes exposed.

This tooth region is very irregular and
represents the propitious area for bacterial
accumulation. Consequently, most of the root
caries start at this area.

Root exposure, especially in wide
interproximal spaces, favors the growth of an

undisturbed, protected bacterial biofilm.

The root caries comprehends an ongoing
sequence of clinical manifestation, starting
from minuscule areas of slightly softened and
discolored dentin up to yellow-brownish
extended areas, hard or softened, which can
sometimes surround the entire root surface (.
Fig. 3.5a).

The lesions may or may not present a cavity.

Besides the mutans group streptococci and
the lactobacilli, present in lesions at other
regions, the root carious lesion also may be
colonized with filamentary bacteria of the
genus Actinomyces, which secretions have a
proteolytic effect.
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Patients with periodontal disease often also

suffer from root carious lesions.

Initial root carious lesions appear as a

radiolucent zone on the root cement.

Traumatic brushing, e.g., horizontal brushing
of the teeth with great pressure or scraping of
the root surfaces, damages and removes the
cement exposing the dentin.

Therefore, initiation of the carious lesion
happens directly in the dentin, which was
exposed to the oral environment.

In contraposition to the initial lesions at the
enamel, the root carious lesions, even at its
initial development, can present a softened
surface pattern.

This results from the microorganism that
penetrates through the surface zones of the
lesions and because of collagen fibers that are
partially exposed by demineralization.

Due to the specific microbiota, the dentin
destruction spreads much faster than in
enamel (. Figs. 3.21a—c).

The root carious lesions can be classified as

active or inactive.
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Fig. 3.21 a—c Root carious lesion at proximal surface
with preservation of enamel and destruction of the
adjacent dentin
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The active lesions are defined as an area that
slightly
undefined

demonstrates
brownish
borders.

a yellowish or
appearance, Wwith

Mostly, this kind of lesion shows a visible
bacterial biofilm and presents a softened or
leathery consistency when probing with
moderate pressure (. Fig. 3.22a).

Inactive or arrested lesions present defined
borders, with a root surface with dark brown
or black discoloration.

When probing with moderate pressure, this
kind of lesion appears smooth, bright, and
hard (. Fig. 3.22b, c).

Etiology

I. One of the primary aetiologic factors for
this caries in old patients is their use of
prescription drugs for a wide variety of
systemic medical problems.

II. The critical pH of dentin (pH at which
dentin begins to demineralize) is between 6.2
and 6.7, whereas that of enamel is about 5.5.

As a result, root dentin will demineralize in
very weak acids, and root caries progresses
at about twice the rate of coronal caries.
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Fig. 3.22 Carious lesion at the cervical region. a Active;
b, c inactive
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Risk Factors

Risk factors for root caries include the
following:

I. Gingival recession
I1. Poor oral hygiene
III. Cariogenic diet

IV. Presence of multiple restorations or
multiple missing teeth

V. Existing caries

VI. Xerogenic medications

VII. Compromised salivary flow rates
Clinical Protocol

The clinical protocol is based upon four
primary strategies for the prevention of root
caries.

The first strategy is to try to improve
salivary flow rates and increase the buffering
capacity.

- The second strategy is to modulate the
cariogenic biofilm in the oral cavity.
- The third strategy is to reduce the quantity

and number of exposures of ingested refined
carbohydrates.

The fourth strategy is to attempt to
lesions and
prevent new lesions from developing.

remineralize noncavitated

In addition to following the
aforementioned protocol, three additional
considerations are important:

I. Use of powered toothbrushes and

irrigation devices.

It is critical that patients susceptible to root
caries practice meticulous oral hygiene.
However, many of these patients have
physical and visual deficiencies, and this
makes it difficult for them to adequately
cleanse the mouth.
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For these patients, a powered toothbrush may

be advantageous (Fig. 2.31).
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Figure 2.31 Powered toothbrush.
AW Gt sLa i :31-2 Jsal

Additionally, daily use of a water irrigation
device (Waterpik, Water Pik Inc., Fort
Collins, CO) may be beneficial (Fig. 2.32).

Although the device will not remove biofilm,
studies have shown that daily use will change
the composition of the biofilm in a beneficial
way.

II. Restore all root caries lesions with a
fluoride-releasing material.

Resin-modified glass ionomer materials are
preferred for definitive restorations primarily
because they bond effectively to both enamel
and dentin and they act as reservoirs for
fluoride which can be re-released into the
oral cavity.

el e¥sa die sade Y oY) slaj o< N
(31-2 Jsa)

Figure 2.32 Water irrigation device (Waterpik,
Waterpik Inc.).
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They are effective as anticaries materials
only if patients reload the material a
minimum of 3 times a day by brushing with
fluoride-containing toothpaste or by using
other fluoride-containing products.

these same root caries lesions can be arrested

by application of silver diamine fluoride
(SDF).

III. Educating patients of the necessity for
three exposures to fluoride per day and for
reloading the fluoride-releasing materials can
assist in motivating them to improved levels
of compliance.

Enamel Caries

Non-cavitated Enamel Caries/White
Spot Lesion/Initial Caries Lesion
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Non-cavitated caries lesion or white spot
lesion (WSL) or incipient caries lesion is the
first evidence of caries activity in enamel and
appear as chalky white opaque areas on
enamel when air-dried and seems to
disappear when the tooth is rehydrated or
made wet.

This lesion may be characterized as
reversible, and the enamel surface is fairly
hard, intact and smooth to the touch.

These areas of enamel lose their

translucency because of the extensive
subsurface porosity caused by
demineralization.

- These lesions usually are observed on the
facial and lingual surfaces of teeth.

They can also occur in the proximal surfaces

but are difficult to detect.
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e Care must be exercised in distinguishing
white spots of initial caries lesions from
developmental white spot

hypocalcifications or other developmental

defects of enamel.

Initial (white spot) caries lesions partially
or totally disappear visually when the
enamel is hydrated (wet), whereas
hypocalcified enamel is affected less by
drying and wetting (Table 2.5).

Hypocalcified enamel does not represent a
clinical problem except for its potential
esthetically objectionable appearance.

e Non-cavitated enamel lesions sometimes
can be seen on radiographs as a faint
radiolucency that is limited to the
superficial enamel.

e Initial lesions can also occur on the
proximal smooth surfaces, although their
detection by visual examination is more
challenging.

Tooth separation with orthodontic separators

can facilitate visual examination of proximal

tooth surfaces.

e When a proximal lesion is clearly visible
radiographically, the lesion may have
advanced significantly, and histologic
alteration of the underlying dentin
probably already has occurred, whether
the lesion is cavitated or not.

e It has also been shown experimentally
and clinically that non-cavitated caries of
enamel can remineralize if immediate
corrective measures alter the oral

environment, including plaque removal

and fluoride therapy.
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Table 2.5 dinical characteristics of normal and altered enamel

Hydrated Dreslocated Surface texture Surface hardness
Mormal Enamal Trarslucent Translucent smooth Hard
Hypocalofied Enamel Opagque Opaque smaooth Hard
Artve inftial Canes Trarslucent {earfy lesionsl Opague Rough softamad

Opaque (more established  Opague Rough softamad

inital lesions)
Arrested Inital Cares Shiny andéor dark shiny andfor dark smooth Hard
Artive Moderate Carles Dpaque Opaque Rough softamad
Arrested Moderate Carles Shiny andfor dark Shiny andfor dark Smoaoth Hard
Artive Advanced Cares Oipaque Opamue Rough Softenad
Arrested Advanced Carles Shiny andfor dark Shiny andfor dark Smoath Leathery or hard
Table 2.6 Clinical significance of enamel leslons

Hon-restorative, therapeutic
treatment (e.g. remineralization, Restorathes
Plague blofilm  Ename] structure antimicrobial pH control) treatment

soemal eramal Marmal Hormal hat Indicated Mot mdicated
Hypocakfied enamel  Mormal abnormat but ot weakened Kot Indicated Only for esthetics
Mon-cawlated caries  Carogenst Paonous, weanensd ¥es Mot indicated
Artve canes Canogens: Cavitated, very weak ¥es s
Inactive cares Mormal Remineraiized, strong vt indicated Cnly for esthetics
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Zones of Enamel Caries Auilisall ) gadl) ghalia

The four zones in a sectioned enamel caries 22-2 J<all) Al Al ahalia 8 Ghlie Ay f a5
(Fig. 2.22 and 2.23) lesion when examined in
quinoline by transmitted light are as follows: fghs MU o gually (4l 2SI Lpuand vie (2372

Suracs zons

j Bogy of the leskn

m-aodo®od
U

) PR EEE o B
Dark zoang e R
g frileas @ = 8 @

y Tlan;;luf_ﬁmm"m. {qu- TRl Il 'Y
Tl o i ﬂ'l‘ﬂg*..q. @
o ght

Figure 2.22 (A) Cross-section of small caries lesion in
enamel examined by transmitted light (100 X). Surface

(a) appears to be intact. Body of lesion (b) shows loanid gy slipall (43 ppua 430 Y i ye adaia ca 122-2 JSA
enhancement of striae of Retzius. Dark zone (c¢)
surrounds body of lesion, whereas translucent zone (d) (b) 48V ey Lol a g 53 (x100) 38U ¢ gl i
is evident over entire advancing front of lesion. (B) The ~
porosity of the lesion changes across the different zones. Ailid ) GRU) e A1 Tybiae 3 B ) dasladld 3503

Thus, a sharp explorer can easily penetrate the outer . 5 s 4T i % e ‘ Sl
enamel and cause a small cavitation on an active lesion. Bt g gy Do A ol G0 o Sl el ey el

(From Silverstone LM, et al. editors: Dental caries,

RARARH] 3 it
London and Basingstoke, 1981, Macmillan, Ltd.) oo B2
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B 1 A

Figure 2.23 (A) Cross-section of small caries lesion in
enamel examined in quinoline with polarized light (100

X). Advancing front of lesion appears as a dark band
below body of lesion. (B) Same section after exposure to
artificial calcifying solution examined in quinoline and
polarized light. Dark zone (DZ) covers a much greater
area after remineralization has occurred (100 X). (C)
Schematic diagram of (A) and (B). Left side indicates
small extent of zones 1 and 2 before remineralization.
Small circles indicate relative sizes of pores in each
zone. Right side indicates increase in zone 2, the dark
zone, after remineralization. This micropore system
must have been created where previously the pores
were much larger.

(From Silverstone LM, et al, editors: Dental caries,
London and Basingstoke, 1981, Macmillan, Ltd.
Reproduced with permission of Palgrave Macmillan. C
was redrawn.)

Zone 1: Surface zone

- The surface zone is relatively unaffected by
the caries attack.

- The intact surface over incipient caries is a
phenomenon of the caries demineralization
process rather than any special characteristics
of the superficial enamel.
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It has been hypothesized that
hypermineralization and increased fluoride
content of the superficial enamel are
responsible for the relative immunity of the

enamel surface.

- It has a lower pore volume than the body of
the lesion (<5%) and a radiopacity
comparable to unaffected adjacent enamel.

Zone 2: Body of lesion
- The body of the lesion is the largest portion

of the incipient
demineralizing phase.

lesion while in a

- It has the largest pore volume, varying from

5% at the periphery to 25% at the centre.

- The striae of Retzius are well marked in the
body of the lesion, indicating preferential
mineral dissolution along these areas of
relatively higher porosity.

The first penetration of caries enters the

enamel surface via the striae of Retzius.

- Bacteria may be present in this zone if the
pore size is large enough to permit their
entry.

Zone 3: Dark zone

- The next deepest zone is known as the dark
zone because it does not transmit polarized
light.

This light blockage is caused by the
presence of many tiny pores too small to
absorb quinoline.

- These smaller air-filled or vapour-filled
pores make the region opaque.

- The total pore volume is 2%-4%.
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Caries is an episodic disease with

alternating phases of demineralization and
remineralization.

Experimental remineralization has shown
increases in the size of the dark zone at the
expense of the body of the lesion.

- The size of the dark zone is probably an
indication of the amount of remineralization
that has recently occurred.

Zone 4: Translucent zone

- The translucent zone is the deepest zone
and represents the advancing front of the
enamel lesion.

The name refers to its structureless
appearance when perfused with quinoline

solution and examined with polarized light.

- In this zone, the pores or voids form along
the enamel prism (rod) boundaries,
presumably because of the ease of hydrogen
ion penetration during the carious process.

When these boundary area voids are filled
with quinoline solution, which has the same
refractive index as enamel, the features of the
area disappear.

- The pore volume of the translucent zone of
enamel caries is 1%, 10 times greater than
normal enamel.

Dentin Caries Lesions

Z.ones of Dentin Caries Lesions
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Caries advancement in dentin proceeds
through three changes:

I. Demineralization of dentin by weak acids
and exposing the organic matrix of dentin.

II. The exposed organic matrix of dentin,
particularly collagen, is denatured and
degraded.
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III. Loss of matrix structural integrity

followed by invasion of bacteria.

Three different zones have been described in

moderate and advanced (deep) caries lesions.

These zones are most clearly distinguished in
slowly advancing lesions.

In rapidly progressing caries, the difference

between the zones becomes less distinct:

Zone 1: Hard Dentin

- Hard dentin represents the deepest zone of
a caries lesion— assuming the lesion has not
yet reached the pulp and may include tertiary
dentin, sclerotic dentin and normal (or
sound) dentin.

- Clinically, this dentin is hard, cannot be
easily penetrated with a blunt explorer and
can only be removed by a bur or a sharp
cutting instrument.

Zone 2: Firm dentin (formerly affected
dentin)

Also called inner carious dentin, firm
(affected) dentin is primarily characterized
by demineralization of inter-tubular dentin
and of initial formation of intra-tubular fine
crystals at the advancing front of the caries
lesion.

- As the tubule lumen becomes filled with
minerals it will give a transparent
appearance in a section observed in a light
microscope.

- Histologically, this zone may be referred to
as demineralized.

Because of the -caries demineralization
process, firm dentin is softer than hard,

normal dentin.
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Although organic acids attack the mineral
and organic contents of dentin, the collagen
cross-linking remains intact in this zone and
can serve as a template for remineralization

of inter-tubular dentin.

Therefore, provided that the pulp remains
vital,  firm  (affected) dentin 1is
remineralizable.

- Clinically, firm dentin is resistant to hand
excavation and can only be removed by
exerting pressure.

The transition between soft and firm dentin
can have a leathery texture, particularly in
slowly advancing lesions, and has been
called leathery dentin.

Clinically, leathery dentin does not deform
upon pressure from an instrument but can be
excavated with hand instruments such as
spoons and curette without much pressure.

Zone 3: Soft dentin (formerly infected
dentin)

Also called outer carious dentin, soft
(infected) dentin is primarily characterized
by bacterial contamination.

This is the carious dentin closer to the tooth
surface, characterized by the presence of
bacteria, low mineral content and irreversibly
denatured collagen.

- Histologically, this zone may be referred to
as necrotic and contaminated.

- Soft dentin typically does not self-repair.

- Clinically, soft dentin lacks structure and
can be easily excavated with hand and rotary
instrumentation.

- This zone cannot be remineralized, and its
removal is essential to sound, successful
restorative procedures and the prevention of
spreading the infection.
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Clinical Considerations

- In restorative procedures, it is convenient to
term dentin as either soft dentin (formerly
infected dentin) which requires removal, or
firm dentin (formerly affected dentin), which
does not require removal.

When sclerotic dentin is encountered, it
represents the ideal final excavation depth
because it is a natural barrier that blocks the
penetration of toxins and acids.

- To clinically distinguish soft dentin from
firm dentin, the operator traditionally
observes the degree of discolouration
(extrinsic staining) and tests the area for
hardness by the feel of an explorer tine or a
slowly revolving bur.

Some difficulties occur with this approach
because

+¢ The discolouration may be slight and
gradually changeable in acute (rapid)
caries.

+*¢ The hardness (softness) felt by the hand
through an instrument may be an inexact
guide.

- To differentiate between remineralizable
(firm dentin) and nonremineralizable dentin
(soft dentin); staining the carious dentin was
proposed by Fusayama.

Commonly employed caries detection
solutions include 1% acid red 52 (acid
rhodamine B or food red 106) in propylene
glycol.34

current evidence shows that dye staining is
not a good indicator of bacterial invasion of
the dentin, and its use can lead to over-
preparation of a cavity and it should
therefore be avoided.
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Inactive Caries Lesion/Arrested

Caries

488 gial) ) alt)/ddadill pd Ay AL By

Inactive caries lesions are remineralized
(arrested) lesions that may be observed
clinically as either intact, smooth white
lesions or discoloured, usually brown or
black, spots (Fig. 2.29).

The change in colour is presumably caused
by trapped organic debris and metallic ions
within the enamel.

These discoloured, remineralized, arrested
caries lesion areas are more resistant to
subsequent caries activity than the adjacent
unaffected enamel.

They should not be restored unless they are
esthetically objectionable.

Clinical notes

The slow rate of caries allows time for
extrinsic pigmentation and an
inactive/arrested enamel lesion is usually
brown-to-black in colour.

An arrested, dentinal lesion typically is open
(allowing debridement from tooth brushing),
dark and hard, and this dentin is also termed
as eburnated dentin.

Rampant Caries
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Rampant (or acute) caries is a rapidly
developing caries process usually involving
several teeth and is a sign of gross dietary
inadequacy, a complete absence of oral
hygiene practice, systemic illness or a
combination of these pathologic factors (Fig.
2.30A-C).

Rampant caries that is present primarily on
proximal surfaces may point more to diet as
the main driving factor, whereas rampant
caries in the cervical and interproximal areas
may point to diet and hygiene as the driving
factors.
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The presence of rampant caries indicates the dald api Y Aalal D) spamll Al sy el

need for comprehensive patient evaluation.

Figure 2.30 (A) Rampant caries in a preschool child. (B)
Rampant caries in a school-age child. (C) Rampant
caries in an adult. (A, From Dean JA, Avery DR,
McDonald RE: McDonald and Avery’s dentistry for the
child and adolescent, ed 9, St Louis, 2011, Mosby.)
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