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(Abstract): The aim of this study is to determine the advantages of using caries-revealing dyes in 
differentiating between infected and affected dentin during restorative treatment. Material and 
method: The patients selected for this study presented to the Discipline of Cariology and Re-
storative Odontotherapy within the faculty of Dental Medicine, UMf „Gr. T. Popa” Iaşi, for a 
restorative treatment of carious lesions. sable seek dye was applied in order to differentiate the 
infected dentin from the affected one at the level of 26 molars and premolars that presented cavi-
tary occlusal caries. Results: In all cases, the dye remained fixed in the cavity in the dentin, but 
the color intensity was different. Due to the difference in the intensity of the staining produced 
by the caries detector, it is possible to differentiate between the infected tissues with a much more 
intense staining (dark green) and the affected tissue with a less intense staining (light green). 
Conclusions: The contrast obtained by the caries developer can help to identify carious dentin if 
tactile discrimination is not available, and can be used as a complementary means of diagnosis. 
Key-words: InfECTED DEnTIn, affECTED DEnTIn, CaRIEs DEvElOPER

INTrODuCTION
The main purpose of the treatment of dental 

caries is the removal of caries tissue, while 
preserving the structure of the tooth and main-
taining the vitality of the pulp (1). The diagno-
sis of dental caries is often based on the color 
and consistency of the dentin, which is consid-
ered completely subjective, with low reproduc-
ibility (2).

Early detection and complete removal of 
tooth decay lesions play a key role in the treat-
ment and prognosis of tooth decay. Today, there 
are many techniques for detecting dental caries 
such as direct visual inspection, indirect vision, 
auxiliary external illumination, transillumina-
tion, radiographs, direct digital radiography, 
electronic caries monitoring, caries activity 
tests and quantitative light-induced fluores-
cence. The techniques mentioned above are 
either not reliable or are too expensive for all 
dentists (3).

By traditional routine techniques, most in-
fected dentin is not excavated, therefore the 
microorganisms present in the infected dentin 
are maintained after restoration. If nutrients are 
made available to these microorganisms either 
by marginal percolation or by diffusion from 
the pulp, these microorganisms will multiply 
and could lead to recurrence of the carious le-
sion (4). The difficulty of detecting infected 
carious dentin accurately and reliably by tactile 
and visual examination is not new (5).

a carious lesion consists of two layers: an 
outer, demineralized layer that is contaminated 
with bacteria and an inner layer that is par-
tially demineralized without bacteria (6,7). 
Bac terial invasion appears to occur in the out-
er layer, but not in the inner layer, which has 
been described previously (6). however, it is 
not clinically easy to define the exact end point 
of caries removal (8). In the classic caries ex-
cavation, the operative tradition is to remove 
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the soaked dentin to remove the infected tissue 
and to leave the carious dentin which is „firm 
and leathery” where its removal could expose 
the pulp. however, the term „firm and leath-
ery” is a subjective clinical assessment and may 
vary from operator to operator (9). Clinical 
differentiation between „caries-affected” den-
tin and „infected” dentin is one of the most 
difficult challenges encountered clinically (10,11).

Conventional means of detection are based 
on visual and tactile sensation (12), however, 
these methods are subjective and variable among 
practitioners. when carious tissue is removed 
with the help of hand pieces and burs, there is 
a tendency to over-excavate (13).

Different dyes are used to distinguish healthy 
hard tissues from decayed ones (14). The pos-
sibility of using caries-detecting dyes was first 
developed in the 1970s, when basic fuchsin 
staining was used as a guide for removing the 
outer layer of infected dentin in carious lesions 
(15). histological dyes are color markers that 
have an affinity for the material on which it is 
applied. when the dye is applied to the surface 
of a tissue or material, it will be fixed in fibers, 
pores, or other structures. Paints absorb some 
wavelengths of light more than others, so color 
changes can be clearly distinguished (16). There 
are many dyes such as methyl red, alizarin, 
hydroxyquinoline 8, fluorescent dyes, carbolan 
green, coomassie blue, lissamine blue, 0.5% 
basic fuchsin, 1.0% acid red, which were used 
to detect caries and to help the clinician distin-
guish between affected and infected dentin dur-
ing cavity preparation. There has always been 
concern about the safety of carcinogens in de-
tecting carcinogenicity, and 1% acid red in 
propylene glycol has been introduced as a safe 
and effective alternative (4,5,14). starr and 
langenderfer (17) used caries detection dyes 
to improve the ability of dental residents to 
detect caries and demonstrated that the red acid 
dye is able to distinguish between infected and 
affected dentin thus helping the clinician in the 
process of caries removal.

at the dental chair during treatment it is not 
possible to confirm the presence or absence of 
residual carious dentine by precise methods, 
such as histological examination and scanning 
electron microscope or confocal laser scanning. 
The tactile sensation of the dentin by an expert 
can be considered as a standard technique in 
the oral cavity, but it is possible to overlook 
some areas with remaining decayed tissue (18).

various caries detector dyes with different 
chemical formulas are commercially available 
today to help the dentist differentiate the sof-
tened dentin (snoop caries detecting dyes, 
Pulpdent Corporation, Expose Caries Detector, 
Centrix, Caries detector, Kuraray america 
Inc., Caries finder Detection Dye, Zest Dental 
solutions etc). however, in the literature many 
authors are skeptical about the use of dyes be-
cause they have been found to be non-selective 
and result in excessive excavation of solid den-
tin (8,19). however, they are still marketed 
today, not being withdrawn.

The aim of this study is to determine the 
advantages of using caries-revealing dyes as a 
diagnostic tool in dental surgery in differentiat-
ing between infected and affected dentin during 
restorative treatment. The case study aims to 
highlight the advantages and disadvantages of 
using dye to detect decayed dentin, trying to 
motivate their use in dental practice.

MATErIAL AND METhOD
The patients chosen for this study presented 

themselves at the Discipline of Cariology and 
Restorative Odontotherapy of the faculty of 
Dental Medicine, University of Medicine and 
Pharmacy „Gr. T. Popa” Iaşi for the conserva-
tive treatment of multiple caries. sable seek 
dye was applied in order to differentiate the 
infected dentin from the affected one at the 
level of 26 molars and premolars that presented 
cavitary occlusal caries. sable seek (produced 
by Ultradent, Usa) is a dye-based caries detec-
tion agent, food grade, in a glycol-based solvent 
that stains degraded / infiltrated dentin in green, 
distinguishing it from the pulp and facilitating 
its location even in deep cavities (fig. 1).

Clinical examination of patients was per-
formed after scaling and professional cleaning.
Two examples of the procedure performed are 
presented below.

The first case was an 23-year-old patient 
CaR and she presented at the clinic for a den-
tal check-up. Clinical examination showed good 
oral hygiene. Examination of dental surfaces 
was performed by conventional visual and ra-
diological examination. Orthopantomography 
provided an overview of dental arches and den-
tal lesions (fig.2).

The lower second premolar 45 showed a 
gray coloration in the mesial fossa and at the 
level of the proximal ridge (fig.3), being a clear 
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indication of the presence of a carious lesion. 
The tooth was asymptomatic, but surgical treat-
ment was indicated by opening the caries pro-
cess by removing the proximal ridge using the 
turbine-mounted spherical bur.

The decayed dentin was then removed with 
a round steel bur mounted on a low-speed coun-
ter-angle. Removal of decayed tissue was per-
formed from the periphery to the center of the 
lesion to minimize the risk of infection in case 
of pulpal exposure (fig. 4).

after excavating the tooth substance affect-
ed by caries, the caries detector was applied to 
the cavity (fig.5). The cavity was stained with 
a sable seek indicator, produced by Ultradent, 
Usa to determine the presence of residual de-
cayed dentin after excavation. for this purpose, 
a sufficient amount of material was applied to 
the cavity and left to act for 10 seconds, then 
the cavity was washed with an abundant amount 
of water. after air drying, the cavity was ex-
amined to detect colored dentin sites.

fig. 1. syringe with sable seek caries detector (Ultradent, Usa)

fig. 2. Initial orthopantomography of the patient

fig. 3. Presence of a gray coloration at the level 
of the proximal ridge of the second premolar 45

fig. 4. Opening of the caries process at the level 
of the proximal ridge
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The application of the caries detector dye 
indicated that the infected dentin remained can-
toned mainly at the base of the cavity. The more 
intense staining indicated that the dentin is in-
fected (dark green) (fig.6).

The remaining infected dentin was removed 
and calcium hydroxide was applied for remin-
eralization (fig. 7).

Regarding the shade of the teeth, the color 
determination was done in natural light with the 
help of the color guide (fig. 8).

The etching step consisted in applying 37% 
orthophosphoric acid on the prepared dental 
surfaces. The acid was left in the tooth for 15 
seconds, then the tooth was rinsed well with 
water (fig.9)

The cavity was air dried, the adhesive was 
applied on the tooth (fig.10,11) and it was light-
cured for 20 seconds.

The composite material (Premise, Kerr) was 
inserted in the cavity, shaped and light-cured 
for 20 s (fig. 12,13).

a second clinical case is an 18-year-old 
patient aM who presented for a dental check-
up. a thorough cleaning of the dental surfaces 
was performed by professional brushing. The 
examination of the dental surfaces was per-
formed by visual and conventional radiological 
examination. Orthopantomography provided an 
overview of dental arches and dental lesions 
(fig. 14).

at the clinical examination performed with 
the help of the mirror and the dental probe, the 
gray coloration of the distal marginal ridge was 
observed in the first upper premolar 24, indi-
cating the presence of a proximal caries (fig.15).

The opening of the carious process at the 
level of the proximal ridge was performed and 

fig. 5. applying the caries detector to check if 
any infected dentin remained in the cavity

fig. 6. The dye remained fixed at the cavity, 
which indicates the presence of the remaining 

infected dentin (dark green)

fig. 7. application of calcium hydroxide for 
remineralization and pulpal protection

fig. 8. Choosing the color of the teeth and the 
composite
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the excision of the infected dentin (fig.16).
The application of the caries detector indi-

cated that only the affected dentin remained on 
the gingival wall of the cavity (fig.17).

less intense staining indicated that the den-
tin was affected and could be remineralized 
(light green) (fig.18). The dentin was left on 
the bottom of the cavity and calcium hydroxide 
was applied to remineralize it.

The cavity was then restored in a manner 
similar to the case described above.

rEsuLTs

Most of the areas of remaining carious den-
tin detected by the dye were located on axial, 
pulpal and lingual surfaces. In the clinical cas-
es performed, the caries indicator remained 
fixed on the dentin of the cavity, but the color 

fig. 9. acid etching of the cavity fig. 10. Composite used for restoration 
(Premises, Kerr)

fig. 11. adhesive application and light 
curing for 20 s

fig. 12. Insertion of the composite 
in the cavity

fig. 13. final light curing for 20 s

intensity was different. By observing the dif-
ference in staining intensity produced by the 
caries detector, it is possible to differentiate 
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fig. 14. Initial orthopantomography

fig. 15. Coloration of the distal proximal ridge of 
the first upper premolar 24 indicating the presence 

of a carious lesion

fig. 16. Opening of the carious process and 
excision of the infected dentin

fig. 17. application of the dye to check if there 
is still an infected dentin

fig. 18. fixing of the dye to the gingival wall 
(light green coloration indicates affected dentin)



213

Evaluation of the Efficacy of Caries-Revealing Dyes

between infected tissues with more intense 
staining and less intense staining of the af-
fected tissue. Quantifying color intensity can 
give a measure of severely diseased tissue, and 
the obtained contrast can help identify the in-
fected and affected dentin if tactile discrimina-
tion is not available.

with sable seek you can get this certainty, 
its dark green color avoids any confusion near 
the walls of the pulp, where red dyes are eas-
ily confused. In some cases the less mineralized 
affected dentin on the axial and pulpal surfaces 
was consciously left in place to reduce the risk 
of pulpal exposure.

DIsCussIONs
Determining the complete removal of cari-

ous dentin by color (visual criteria) and hard-
ness (tactile criteria) could lead to unnecessary 
excavation of healthy dentin or insufficient ex-
cavation of cavities (20). In addition, the exca-
vation of caries by conventional methods using 
steel, tungsten or polymer burs leads to the 
formation of residual dentinal detritus and, by 
this means, non-specific dyes for detection could 
cause unintentional staining of the smear layer 
(21). when caries indicator dye is used, the 
infected dentin is stained the color of the dye. 
non-infected dentin can be stained if it is dem-
ineralized due to its higher porosity, due to 
which dye molecules can penetrate the tissue. 
Thus, demineralized dentin is stained, but with 
a much lower intensity compared to carious 
dentin (22).

however, dyes that reveal disintegration do 
not prove to be specific for caries lesions, but 
also to stain healthy circumpulpal dentin and 
healthy dentin at the enamel-dentin junction, 
which have a lower natural mineral content and 
are relatively more porous (23,5), which leads 
to unnecessary removal of healthy dental struc-
tures (24). In order to preserve the dental tis-
sue, the partially preserved and remineralizable 
underlying dentin is maintained (dentin affect-
ed by disintegration) (25,26). To remedy this 
dilemma, some authors have recommended leav-
ing the tissue slightly stained, as this represents 
the affected dentin (8,27,28).

The use of a dye to detect carious lesions is 
still under discussion and even seems to be not 
reliable for some researchers (18,29,30). how-
ever, these dyes are clinically useful for the 

diagnosis and excavation of caries in many cases. 
when using a caries detector dye, dentin that 
is lighter than the color of the dye should not 
be removed to prevent excessive excavation 
(31,32). sometimes it can be very difficult to 
determine the extent of this lighter color, espe-
cially in the deeper layers of dentin, which can 
define the healing process. It is not always easy 
to determine at what stage of dentin excavation 
should stop, as there may be a lack of clinical 
markers. This would lead to differences in the 
size of the cavity, the strength of the remaining 
hard dental tissue and the condition of the pulp. 
Therefore, there must be another objective mark-
er in the removal of carious dentin (33). Caries-
detecting dyes, which have been considered 
advances in diagnostic dentistry, have recently 
declined in popularity due to insufficient dis-
tinctive properties, such as staining of less min-
eralized circumpulpal and predentine areas (34) 
causing potential damage to pulpal tissue (26). 
Caries detector dye is significantly more effec-
tive than visual inspection and dental probe 
according to fluckiger et al. (35).

The present study found that sable seek can 
be used as a complementary diagnostic tool and 
may be useful for less experienced practitioners 
to distinguish between infected and affected 
dentin based on the difference in staining in-
tensity produced by the caries detector. The use 
of complementary diagnostic means after con-
firmation of the removal of caries by tactile 
examination can reveal possible areas of carious 
dentin in the prepared cavity and thus prevent 
future consequences.

CONCLusIONs
The function of the caries detector is meant 

to distinguish by the intensity of the staining, 
the tissue to be removed and the tissue to be 
kept, in order to make a conservative treatment 
and to avoid the possible exposure of the pulp. 
The potential utility of this method of early 
diagnosis is to help prevent tooth decay. Thus, 
it can be concluded that the use of dyes for 
caries detection can complement conventional 
methods of caries detection by evaluating the 
extent of caries in the dentin. Caries tissue 
detection dyes are less expensive, available on 
the market and can be used effectively as com-
plementary examinations at the dental chair.
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