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Abstract 
Background: The diagnosis of caries, the stage of the disease and the indication of treatment are among the most 
controversial issues in dentistry. Studies comparing the diagnosis and treatment indication of different professionals 
show the lack of a unifying criterion in the diagnosis and treatment plan of the disease. The Objectives of this research 
is to evaluate the attitude of a group of odontostomatologists to a clinical case with lesions compatible with caries, 
evaluating whether their criteria and attitude in diagnosis and treatment depend on their academic level, years of 
professional practice, the application of minimal intervention dentistry criteria and the usual practice in conservative 
restorative treatments. 
Material and Methods: A survey was applied to dentists registered at the Illustrious Official College of Dentists of the 
Balearic Islands. The questionnaire was developed by the researchers from a real clinical case. A descriptive statistical 
analysis was performed of all the generated data and, to evaluate the association between the survey responses and 
the variables of interest, the χ^2 of independence test was performed. In addition, tests comparing the corresponding 
proportions were conducted using Fisher’s exact test.
Results: Regarding pit and fissure significant differences were found in the diagnosis in 46 in terms of dentists’ qualifi-
cations and in the treatment between the application of minimal intervention dentistry criteria and the usual practice in 
conservative restorative treatments. No significant differences were found in the other variables analyzed. As regards 
caries lesions on proximal surfaces, no significant differences were found in the diagnosis or treatment in any of the 
variables analyzed.
Conclusions: That there is no change in the professional attitude towards the diagnosis and treatment of caries lesions 
in this group of professionals, having very interventionist criteria and attitudes in all variables analyzed.
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Introduction
The diagnosis of caries, the stage of the disease and the 
indication of treatment are among the most controversial 
issues in dentistry. Classically, the diagnosis of caries le-
sions is made through visual inspection, tactile explora-
tion, and radiographic examination. Studies comparing 
the diagnosis and treatment indication of different pro-
fessionals show the lack of a unifying criterion in the 
diagnosis and treatment plan of the disease. The clas-
sic treatment of clinically detectable caries lesions is 
the total elimination of demineralized tissues and their 
replacement with filling materials. However, scientific 
evidence has opened up new lines of treatment for caries 
lesions, demonstrating the benefits of treatments focu-
sed on the prevention and remineralization of the lesions 
with minimal intervention to stop the progression of the 
disease and preserve as much dental tissue as possible 
(1). 
Prevention of the disease can be done in three stages: 
1. Primary stage: Before the disease is present or clini-
cally detectable. 
2. Secondary stage: When the disease is present and can 
be clinically detected with non-cavitated lesions.
3. Tertiary stage: When the disease is clinically detecta-
ble with cavitated lesions.
Primary prevention is based on patient education, diet 
control, application of fluoride and preventive sealants 
to avoid the development of the disease, tools that also 
serve for secondary prevention (1) where remineraliza-
tion treatments and sealants play a very important role 
in the evolution and control of non-cavitated deminera-
lized caries lesions, as advised by the International Ca-
ries Detection and Assessment System since 2002 (2,3). 
It is in the face of this secondary prevention that caries 
classification and lesion activity are very important in 
establishing the best treatment strategy (4-6) Tertiary 
prevention encompasses all the tools for fighting the di-
sease, from restorative treatment of cavitated lesions to 
the strategies used in primary and secondary prevention, 
since the patient clearly manifests the presence of the 
disease in its most advanced stages. It is also at this stage 
that the attitude of clinicians towards cavitated lesions 
should be focused on minimally invasive treatments 
with non-invasive or microinvasive treatments (7) Also 
noteworthy in invasive treatments are the new criteria in 
the removal of carious dentin (8) and the timing of the 
intervention through invasive dental restoration treat-
ments with Black’s cavity preparations.
In occlusal cavitated lesions and/or proximal faces, 
visual inspection and tactile exploration are the most 
commonly used diagnostic methods. In non-cavitated 
lesions, transillumination and radiographic study are 
very important for the detection of lesions. The industry 
has developed diagnostic methods that help the clini-
cian in decision-making, especially in early lesions that 

are difficult to detect, where diagnostic systems based 
on tooth autofluorescence (such as QLF) and electrical 
resistance (such as ECM) seem to offer the best hope 
for reliable and accurate detection of the early stages of 
enamel demineralization (9). However, in order to act 
in very early stages, it is necessary to have diagnostic 
methods that can detect the disease in the early stages.
There is a changing paradigm in caryology where we are 
slowly moving away from a surgical model to a medical 
one. Devices that allow early caries detection make it ea-
sier for remineralizing therapies to be correctly indicated 
(9). It is evident that the management of caries lesions 
has changed in recent decades, recommending early 
diagnosis and non-invasive or microinvasive treatments. 
However, these scanning techniques are not popular 
among dentists, so few have these scanning methods.
However, despite the preventive and minimally invasi-
ve approaches that the scientific evidence shows in this 
disease, the attitude of the clinician remains highly in-
terventionist with great disparity in criteria, which has 
led some scientific societies to develop intervention 
protocols, such as the Japanese Conservative Dentistry 
Society, which developed a guide for the unification of 
diagnostic and treatment criteria based on scientific evi-
dence (10).
The aim of this study is to discern the attitude of a group 
of dentists to the same clinical case. The objective is to 
know the differences in the diagnoses and in the indica-
tion of the treatments.
Main objective: To evaluate the diagnosis and treatment 
of a sample of odontostomatologists in the Balearic Is-
lands in the resolution of a clinical case with compatible 
caries lesions.
Secondary objectives: To study if there is a link between 
the diagnosis and treatment of the lesions and the time in 
professional practice, degree, habitual practice of resto-
rative dentistry and application of minimal intervention 
dentistry.
Hypothesis: 
-The odontostomatologist’s time in professional practice 
influences the diagnosis and treatment indicated in teeth 
with lesions compatible with caries. 
-The odontostomatologist’s qualifications influence the 
diagnosis and treatment indicated in teeth with lesions 
compatible with caries. 
-The odontostomatologist’s daily practice of restorative 
treatments influences the diagnosis and treatment indi-
cated in teeth with lesions compatible with caries. 
-The odontostomatologist’s concept of minimally inva-
sive treatments influences the treatment indicated in tee-
th with lesions compatible with caries.

Material and Methods
This investigation complies with the Helsinki Decla-
ration, and the patient signed an informed consent 
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form. The study has the approval of the Ethics Com-
mittee of the Balearic Islands, with research project nº. 
IB4142/20PI. 
A survey was applied to dentists registered at the Illus-
trious Official College of Dentists of the Balearic Is-
lands. The survey was mailed to members from the se-
cretary’s office of the professional association, using a 
form created with www.surveymonkey.com. There were 
659 participants. 
The questionnaire was developed by the researchers 
from a real clinical case (Figs. 1,2).

Fig. 1: Intraoral image of the clinical case evaluated in the survey. 
The posterior sector of the fourth quadrant can be seen. (44, 45, 46 
and 47).

Fig. 2: Radiographic image of the clinical case evaluated in the sur-
vey. The posterior sector of the fourth quadrant can be seen. (44, 45, 
46 and 47).

The survey consists of 11 questions, which are placed in 
three groups:
1. Questions 1-3 address fossa and fissure injuries (Fig. 
1).
2. Questions 4-7 address the lesions on the proximal fa-
ces (Fig. 2).
3. Questions 8-11 address the characteristics of the res-
pondent.
The survey was sent by mail, through a link to registe-

red dentists in the Illustrious Official College of Dentists 
of the Balearic Islands in February 2020. It was open 
for a month. It was answered by 20.33% of registered 
dentists. All the surveys received were complete, and no 
technical problem was detected, so no survey received 
was invalidated, including 100% of the surveys answe-
red in the study, in total 134.
A descriptive analysis was performed of all the gene-
rated data and, to evaluate the association between the 
survey responses and the variables of interest, the χ^2 
of independence test was performed. In addition, in the 
cases where there were differences that could be impor-
tant between the proportions of the extreme groups (for 
example, less than 5 years vs. more than 30 or doctor vs. 
degree), tests comparing the corresponding proportions 
were conducted using Fisher’s exact test.

Results
The survey was answered by 134 dentists. The results 
are shown in Table 1, 1 cont., where all the questions are 
represented with the descriptive statistical analysis of 
the data. 82.5% of the respondents recognized that they 
applied concepts of minimal intervention, 9.5% stated 
that they did not apply concepts of minimal intervention 
and 7.9% did not know/no response. Most of the respon-
dents have been practicing for 5-15 years 45.2%. The 
92.8% practice conservative dentistry on a daily basis. 
34.1% have a master’s degree, 26.9% have a postgra-
duate degree, only 4.7% are doctors.
Table 2 shows the results of diagnosis and treatment of 
caries-compatible lesions in pits and fissures (Fig. 1: 
Clinical image), relating the years of professional prac-
tice and academic qualifications.
Table 3 shows the results of diagnosis and treatment of 
caries-compatible lesions on proximal surfaces (Fig. 2: 
Radiographic image), relating the years of professional 
practice and academic qualifications.
In Table 4, the results of questions (3 and 6) referring to 
treatment of both lesions compatible with pit and fissure 
caries and proximal surfaces are presented, relating the 
application of concepts of minimal intervention and the 
daily practice of conservative treatment with the indica-
tions for treatment. 
Regarding the diagnosis of caries in pits and fissures, 55% 
detected caries lesions in the clinical image (Fig. 1), and 
30.2% did not. In the statistical analysis, no significant di-
fferences were found in relation to the years of professional 
practice (p-value = 0.557) or to professional qualification 
(p-value = 0. 54). 67% located the lesion in 47 compared to 
39% who located it in 46. No significant differences were 
found in any of the variables except in the assessment of 
46 where Fisher’s exact test for comparison of proportions 
was used; in this case, the difference between the percenta-
ges in the “Degree” group and the “Doctorate” group was 
significant (p-value=0.021) (Table 2).
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Question 1: Do you see any caries lesions in the 
following clinical picture of the fourth quadrant? (single 

choice question)
Yes 74 (55.5%)

No 43 (30.2%)

Don’t know/No answer 19 (14.3%)
Question 2: Which tooth do you think has a caries 

lesion? (multiple choice question)
44 1 (0.8%)

45 10 (8.0%)

46 49 (39.0%)

47 85 (67.0%)

None 39 (31.0%)
Question 3: What treatment would you perform? 

(multiple choice question)  
Clinical control of pits and fissures 50 (40.0%)

Remineralizing treatment of pits and 
fissures 21 (17.0%)

Non-invasive sealing of pits and fis-
sures in 46 and 47 7 (5.5%)

Invasive sealing of pits and fissures 
in 46 and 47 2 (1.5%)

Filling of pits and fissures in 46 and 
47 28 (22.0%)

Question 4: Do you identify any images on the x-ray 
that are compatible with a caries lesion? (multiple 

choice question)
Yes 133 (99.2%)

No 1 (0.7%)

None 0
Question 5: Which tooth do you think has a caries 

lesion? (multiple choice question) 
44 distal 2 (1.6%)

45 mesial 5(3.0%)

45 distal 125 (96.0%)

46 mesial 134(100.0%)

46 distal 125 (96.0%)

47 mesial 110 (86.0%)

47 distal 11 (9.0%)
Question 6: What treatment would you perform? 

(multiple choice question)
Radiographic control of the proximal 

faces 5 (4.0%)

Remineralizing treatment on 
proximal faces 4 (3.0%)

Resin infiltrations on the proximal 
surfaces 4 (3.0%)

Class II proximal face seals 129 (99.0%)

Question 7: Would you have suspected from the initial 
clinical picture that there might be caries lesions on the 
proximal surfaces of the teeth? (single choice question)

Yes 35 (27.7%)

No 86 (68.2%)

Don’t know/No answer 5 (3.9%)
Question 8: Do you think you apply the concepts of 

minimal intervention in your treatments?(single choice 
question)

Yes 104 (82.5%)

No 12 (9.5%)

Don’t know/No answer 10 (7.9%)
Question 9: How many years have you been practicing? 

(single choice question)
<5 18 (14.2%)

5-15 57 (45.2%) 

15-30 34 (26.9%)

>30 17 (13.4%)
Question 10: Do you perform conservative dentistry in 

your daily practice? (single choice question)
Yes 117 (92.8%)

No 5 (3.9%)

Sometimes 4 (3.1%)
Question 11: What is your university degree? (multiple 

choice question)
Grade 12 (9.5%)

Licensed 31 (24.6%)

Postgraduate 34(26.9%)

Master 43 (34.1%)

Doctor 6 (4.7%)

Table 1: Descriptive statistical result of the survey. Table 1 cont.: Descriptive statistical result of the survey.

As regards the indicated treatment, no significant diffe-
rences were found in relation to the years of professio-
nal practice (p-value = 0.7836) or academic qualification 
(p-value = 0.2479) (Table 2).
In terms of the indicated treatment and the application 
of minimal intervention concepts, significant differences 
were found in the indication of filling in pits and fissures 
in teeth 46 and 47 between the group that applied and 
the group that did not apply such minimal interventions 
(Fisher’s exact test p-value = 0.0376). Significant diffe-
rences were also found between the group that did per-
form daily conservative dentistry practice and the group 
that did not in the treatment indicated as clinical control 
of the lesions (Fisher’s exact test p-value = 0.00087). 
The remaining treatments and variables analyzed did not 
show any significant differences (Table 4).
Regarding proximal lesions (Fig. 2), 99.2% recogni-
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Question 1:  Do you see any caries lesions in the following clinical picture of the fourth quadrant? (single choice question)
           No	 Don’t know/No answer Yes

Years of practice
test χ^2 p=0.557 less than 5 3 (16.6%) 3 (16.6%) 12(66.6%)

more than 30 6 (35.2%) 1 (5.8%) 10 (58.8%)
15-30 11 (32.3%) 3 (8.8%) 20 (58.8%)
5-15 18 (31.5%) 11 (19.3%) 28 (49.1%)

Academic qualifications
test χ^2 p=0.54 Doctor 2 (33.0%) 1 (17.0%) 3 (50.0%)

Grade 2 (17.0%) 2 (17.0%) 8 (66.0%)
Licensed 12 (39.0%) 5 (16.0%) 14 (45.0%)
Máster 11 (26.0%) 3 (7.0%) 29 (67.0%)

Postgraduate 11 (32.0%) 7 (21.0%) 16 (47.0%)
Question 2:  Which tooth do you think has a caries lesion? (multiple choice question)

44 45 46 47 None
Years of practice 	
test χ^2 p=0.9031 less than 5 0 1 (5.5%) 7 (39.0%) 14 (78.0%)) 3 (17.0%)

more than 30 0 0 4 (23.0%) 12 (71.0%) 5 (29.0%)
15-30 0 4 (12.0%) 14 (41.0%) 24 (71.0%) 11 (32.0%)
5-15 1 (1.7%) 5 (9.0%) 24 (42.0%) 35 (61.0%) 20 (35.0%)

Academic qualifications
test χ^2 p=0.3578 Doctor 0 0 0* 5 (83.0%) 1 (17.0%)
* Fisher p=0.021 Grade 0 1 (8.3%) 7 (58.0%)* 9 (75.0%) 2 (17.0%)

Licensed 1 (3.2%) 0 9 (29.0%) 21 (68.0%) 10 (32.0%)
Máster 0 6 (14.0%) 20 (9.0%) 30 (70.0%) 12 (28.0%)

Postgraduate 0 3 (9.0%) 13 (9.0%) 20 (59.0%) 14 (41.0%)
Question 3:  What treatment would you perform? (multiple choice question)  

Clinical con-
trol of pits and 

fissures

Remineralizing 
treatment of pits 

and fissures

Non-inva-
sive sealing 
of pits and 
fissures in 
46 and 47

Invasive seal-
ing of pits and 
fissures in 46 

and 47

Filling of 
pits and 

fissures in  
46 and 47

Years of practice
test χ^2 p =0.7836 less than 5 7 (39.0%) 2 (11.0%) 1 (5.0%) 6 (33.0%) 3 (17.0%)

more than 30 4(23.0%) 2 (12.0%) 1 (6.0%) 5 (29.0%) 6 (35.0%)
15-30 14 (41.0%) 4 (12.0%) 1 (3.0%) 7 (21.0%) 10 (29.0%)
5-15 25 (44.0%) 13 (23.0%) 4 (7.0%) 10 (17.0%) 12 (21%)

Academic qualifications
test χ^2 p =0.2479 Doctor 2 (33.0%) 3 (50.0%) 0 1 (17.0%) 1 (17.0%)

Grade 6 (50.0%) 1 (8.0%) 1 (8.0%) 3 (25.0%) 2 (17.0%)
Licensed 14 (45.0%) 4 (13.0%) 3 (10.0%) 8 (26.0%) 6 (19.0%)
Máster 14 (33.0%) 6 (14.0%) 0 10 (23.0%) 18 (42.0%)

Postgraduate 14 (41.0%) 7 (21.0%) 3 (9.0%) 6 (18.0%) 4 (12.0%)

Table 2: Relationship between diagnosis and treatment of clinical picture with years of professional practice and academic qualifications.
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Question 4:  Do you identify any images on the x-ray that are compatible with a caries lesion? (single choice question)

                                   No	 Yes

Years of practice

test χ^2 p=0.75 less than 5 0 18 (100.0%)

more than 30 0 17 (100.0%)

15-30 0 34 (100.0%)

5-15 1 (1.7%) 56 (98.3%)

Academic 
qualifications

test χ^2 p=0.75 Doctor 0 6 (100.0%)

Grade 0 12 (100.0%)

Licensed 0 31 (100.0%)

Máster 1 (2.3%) 42 (97.7%)

Postgraduate 0 34 (100.0%)

Question 5:  Which tooth do you think has a caries lesion? (multiple choice question)

44 
Distal

45
Mesial

45 
Distal

46
Mesial

46
Distal

47
Mesial

47
Distal

Years of practice 	

test χ^2 p=0.9985 less than 5 0 1 (5.5%) 18 (100.0%) 18 (100.0%) 17 (94.0%) 16 (89.0%) 1 (5.5%)

more than 30 1 (6.0%) 0 15 (88.0%) 13 (100.0%) 15 (88.0%) 12 (71.0%) 2 (12.0%)

15-30 1 (3.0%) 1 (3.0%) 32 (94.0%) 34 (100.0%) 33 (97.0%) 29 (85.0%) 4 (12.0%)

5-15 0 2 (3.0%) 56 (98.0%) 57 (100.0%) 56 (98.0%) 51 (89.0%) 4 (7.0%)

Academic 
qualifications

test χ^2 p=0.9425 Doctor 0 0 6 (100.0%) 6 (100.0%) 6 (100.0%) 5 (83.0%) 0

Grade 0 0 12 (100.0%) 12 (100.0%) 12 (100.0%) 11 (92.0%) 2 (17.0%)

Licensed 0 0 31 (100.0%) 31 (100.0%) 30 (97.0%) 29 (93.0%) 2 (6.0%)

Máster 1 (2.0%) 4 (9.0%) 39 (90.0%) 43 (100.0%) 39 (91.0%) 33 (77.0%) 6 (14.0%)

Postgraduate 1 (3.0%) 0 33 (97.0%) 34 (100.0%) 34 (100.0%) 30 (88.0%) 1 (3.0%)

Question 6:   What treatment would you perform? (multiple choice question)

Radiographic control 
of the proximal faces

Remineralizing 
treatment of 

pits and 
fissures

Resin infiltrations on the proximal surfaces
Class II 

proximal 
face seals

Years of practice

test χ^2 p=0.7541 less than 5 0 0 0 18 (100.0%)

more than 30 1 (6.0%) 1 (6.0%) 0 17 (100.0%)

15-30 0 1 (3.0%) 1 (3.0%) 33 (97.0%)

5-15 4 (7.0%) 2 (3.5%) 3 (5.0%) 57 (100.0%)

Academic 
qualifications

test χ^2 p=0.1344 Doctor 1 (17.0%) 2(33.0%) 0 6 (100.0%)

Grade 0 0 0 12 (100.0%)

Licensed 1 (3.0%) 0 1 (3.0%) 30 (97.0%)

Máster 1 (2.0%) 1 (2.0%) 1 (2.0%) 43 (100.0%)

Postgraduate 2 (6.0%) 1 (3.0%) 2 (6.0%) 34 (100.0%)

Table 3: Relationship between diagnosis and treatment of radiographic imaging with years of professional practice and academic qualifications.
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Question 3:  What treatment would you perform? (multiple choice question)  (Clinical image)
Clinical 

control of 
pits and 
fissures

Remin-
eralizing 
treatment 
of pits and 

fissures

Non-invasive 
sealing of pits 
and fissures 
in 46 and 47

Invasive 
sealing of pits 
and fissures in 

46 and 47

Filling of 
pits and 

fissures in 46 
and 47

Applies Minimal 
Intervention 
Treatments
test χ^2 p=0.2449 Not applicable 3 (25.0%) 2 (16.0%) 0 3 (25.0%) 6 (50.0%)*

*Fisher p =0.0376 Don’t know/No 
answer 3 (30.0%) 3 (30.0%) 2 (20.0%) 1 (10.0%) 3 (30.0%)

Yes, it does. 44 (42.0%) 16 (15.0%) 5 (5.0%) 24 (23.0%) 22 (21.0%)*
Performs 
conservative 
dentistry on a daily 
basis
test χ^2 p=0.1369 Sometimes 1 (25.0%) 0 0 0 3 (75.0%)
*Fisher p=0.00087 No 0* 2 (40.0%) 0 2 (40.0%) 1 (20.0%)

yes 49 (42.0%)* 19 
(16.0%) 7 (6.0%) 26 (22.0%) 27 (23.0%)

Question 6:  What treatment would you perform? (multiple choice question)(Radiographic image)
Applies Minimal 
Intervention 
Treatments

test χ^2 p=0.81

Radio-
graphic 

control of 
the 

proximal 
faces

Remin-
eralizing 
treatment 

on 
proximal 

faces

Resin infiltrations on the 
proximal surfaces

Class II 
proximal 
face seals

Not applicable 0 1 (8%) 0 12 (100%)
Don’t know/No 

answer 0 0 0 10 (100%)

Yes, it does. 5 (5.0%) 3 (3%) 4 (4%) 103 (99%)
Performs 
conservative 
dentistry on a daily 
basis
test χ^2 p=0.5357 Sometimes 0 0 0 4 (100%)

No 0 1 (20%) 0 5 (100%)
yes 5 (4%) 3 (3%) 4 (3.4%) 116 (99%)

Table 4: Relationship between clinical and radiographic imaging treatment with the application of minimal intervention concepts and 
the implementation of conservative treatments in daily practice.

zed caries lesions. There were no significant differen-
ces in relation to years of professional practice (p-value 
= 0.75) or to academic qualification (p-value = 0.75). 
There were also no significant differences in the loca-
tion of the lesions between years of professional practice 
(p-value=0.9985) and the respondent’s academic degree 
(p-value=0.9425) (Table 3). According to the χ^2 test, 

no association was detected between the treatment indi-
cated in proximal lesions and the application of minimal 
intervention in the treatments (p-value=0. 81) nor with 
the performance of conservative dentistry in daily prac-
tice (p-value=0.5357) (Table 4).
68.2% of the respondents had not suspected the presence of 
lesions in nearby areas with the clinical picture of the case.
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Discussion
Caries is the most prevalent disease in humans and one 
of the oldest. There are multiple terms and variations 
in diagnostic classifications and treatment indications 
for the disease. The European Organization for Caries 
Research (ORCA) and the Cariology Research Group 
of the International Association for Dental Research 
(IADR Cariology Research) organized a workshop that 
brought together sixteen cariology experts who worked 
for two days to identify and select the most used terms 
in dental caries and dental caries management and defi-
ne them based on current concepts (11). Fifty-five terms 
were discussed and a consensus was reached on 17 ter-
ms, four of which were related to this research:
Definitions of Dental Caries as a Disease (100%): Den-
tal caries is a biofilm-mediated, diet modulated, multi-
factorial, non-communicable, dynamic disease resulting 
in net mineral loss of dental hard tissues [Fejerskov 
1997; Pitts et al., 2017]. It is determined by biological, 
behavioral, psychosocial, and environmental factors. As 
a consequence of this process, a caries lesion develops.
Caries Diagnosis (94%): Caries diagnosis is the clinical 
judgement integrating available information, including 
the detection and assessment of caries signs (lesions), 
to determine presence of the disease. The main purpose 
of clinical caries diagnosis is to achieve the best health 
outcome for the patient by selecting the best manage-
ment option for each lesion type, to inform the patient, 
and to monitor the clinical course of the disease [Nyvad 
et al., 2015].
Caries Care/Management/Control (100%): Caries care/
management/control are actions taken to interfere with 
mineral loss at all stages of the caries disease [Nyvad and 
Fejerskov, 2015], including non-operative and operative 
interventions/treatments. Because of the continuous de/
remineralization processes, caries control needs to be 
continued throughout the life course. The terms caries 
care/management/control may be more appropriate than 
the term Caries prevention.
Minimal Intervention Dentistry (81%): Minimal inter-
vention dentistry is a holistic caries management philo-
sophy that integrates caries lesion control and minimal 
operative intervention. The main objective is tissue pre-
servation, including early caries detection and non-ope-
rative treatment, combined with minimally invasive res-
torative procedures [Frencken et al., 2012].
The first challenge for the clinician in the face of caries 
disease is the diagnosis of the lesions. In the clinical case 
evaluated in this study, the posterior sector of the four-
th quadrant can be seen, with staining in the pits and 
fissures of 46 and 47 (Fig. 1). No cavitated lesions are 
evident on any of the teeth. For 55.5% of those surve-
yed, these stains were sufficient to indicate the existence 
of caries lesions, 30.2% did not identify them as caries 
and 14.3% did not know whether they were caries or 

not. In tooth 46, significant differences are demonstrated 
between the diagnosis of caries in graduate dentists and 
doctors. This disparity of criteria highlights the difficul-
ty of diagnosis in non-cavitated lesions where there is 
no evidence of demineralization of dental tissues on the 
occlusal surfaces. If we analyze the radiographic ima-
ge of this clinical case (Fig. 2), we can see that there is 
no effect on the dentin or signs of demineralization in 
this area in any tooth; hence, if there is any structural 
alteration in the enamel of the pits and fissures, it is in 
stages not clinically detectable by visual inspection. It 
is in these situations where complementary diagnostic 
methods such as quantitative light-induced fluorescen-
ce and digital image fiber optic transillumination (9,12), 
can help us to identify and clinically monitor very early 
lesions that should be treated non-invasively with the 
aim of stopping the progression of the disease and re-
mineralizing the affected tissues. The research carried 
out on French general dentists by Doméjean et al. (13) 
in 2012 agree with our results regarding the discrepancy 
in decision-making in the management of caries in pits 
and fissures. Those authors concluded that this behavior 
was already demonstrated in 2002 and persisted in 2012, 
with an interventionist attitude in lesions that could be-
nefit from non-invasive treatments, although there was 
some variation according to the dentist’s age, sex, and 
training in cariology. Another study carried out in 2016 
on Norwegian dentists showed a lower tendency to in-
vasive behaviors in occlusal lesions limited to enamel in 
2009 (12%) compared to 1995 (18%), with young den-
tists having a less interventionist attitude. In our results, 
22% of the respondents opted for invasive treatments, 
and no significant differences were found in relation to 
the years of professional practice (test χ ^ 2 p = 0.7836)
Carious lesion activity is an important component that 
must be considered when making decisions about the 
appropriate clinical management of caries. The develop-
ment and use of validated techniques that are easy to use 
in daily dental practice is important (14). Likewise, the 
patient’s risk of caries is one of the parameters that must 
be assessed when making clinical decisions, especially 
in the case of early caries lesions. One of the most wi-
dely used tools for assessing caries risk is the CAMBRA 
method. However, the study by Christiana, B et al. (15) 
shows that the CAMBRA method, in its current form, 
can lead to overtreatment. Among the limitations of this 
study are the lack of knowledge about caries activity and 
the risk of caries in the patient. The study is limited to 
the isolated and specific evaluation of the clinical case, 
leaving the diagnosis and treatment to the observer ba-
sed only on clinical and radiographic observation.
Caries lesions are the main etiology in the indications of 
invasive dental treatment, the most frequent active inter-
vention being tooth filling (16,17). The international ca-
ries consensus of 2016 led to clinical recommendations 
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for the management of cavitated caries lesions and the 
removal of carious tissue, including restoration, based on 
the texture of demineralized dentin. Dentists must treat 
dental caries disease and control the activity of existing 
cavity lesions to preserve hard tissue and retain teeth 
over the long term. Entering the restoration cycle should 
be avoided as far as possible (18). The scientific eviden-
ce and therefore the recommendations given support less 
invasive management of caries lesions, delaying entry 
and slowing the restoration cycle by preserving dental 
tissue and retaining teeth in the long term (6). Based on 
these recommendations in the clinical case presented in 
this research, in the lesions of pits and fissures (Fig. 1) 
no invasive restorative treatment should be performed 
since no tooth has a manifest cavitated lesion on the 
occlusal faces; however, 22.0% of the respondents in-
dicated restorative treatment of 46 and 47, only 17.0% 
indicated remineralization treatment, limiting 40.0% 
to clinical control of the lesions without any treatment. 
The professional application of different types of fluo-
ride preparations has been shown to be effective in re-
mineralizing caries in enamel (5% sodium fluoride) and 
dentine (38% silver diamine fluoride) (19,20). However, 
this was indicated by a minority of respondents. It is im-
portant to know that conservative remineralizing treat-
ments based or not on fluoride and enamel regeneration 
offer a promising future for the control of early lesions  
(21). Evidence of the effectiveness of sealing the occlu-
sal surfaces to reduce the incidence of caries has also 
been shown in the scientific literature (22,23), although 
invasive or non-invasive pit and fissure sealing was indi-
cated by only 1.5% and 5.5% respectively. The results of 
our research show that the new knowledge and concepts 
on the management of caries lesions have not yet been 
incorporated by the surveyed dentists in their daily clini-
cal practice, results that are consistent with other studies 
focused on different aspects of caries management, such 
as the research by Crespo-Gallardo et al. (24,25) on the 
diagnosis and treatment of deep caries, concluding that 
the recommendations based on scientific evidence in ca-
ries management are not yet part of dentists’ common 
clinical behavior.
The results of the study in the analysis of the radiogra-
phic image (Fig. 2) located caries lesions in 44 distal 
(1. 6%), 45 mesial (3.0%), 45 distal (96.0%), 46 me-
sial (100.0%), 46 distal (96.0%), 47 mesial (86.0%) and 
47 distal (9.0%). There is unanimity of criteria in the 
identification of caries in 46 mesial and practically to-
tal agreement in 45, 46 distal and 47 mesial. Research 
on the detection of demineralization lesions in proximal 
areas by radiographic study shows low sensitivity (false 
negatives) of the professionals in their detection, making 
training of the clinicians necessary to improve the diag-
nosis (26,27). Likewise, it is a test with relative specifi-
city (false positives) (28). The use of artificial intelligen-

ce systems with networks of neurons has offered a more 
precise diagnosis than that of clinical experts (29), as 
cervical areas that present less contrast are confused with 
demineralization lesions compatible with caries (30), as 
is the case in this research in lesions diagnosed at 44 
distal, 45 mesial and 47 distal. To avoid misdiagnosis, 
alternative methods may be appropriate. The recently 
published meta-analysis (31) evaluating the accuracy of 
near-infrared light transillumination (NILT) compared 
to bitewing radiography (BW) for the detection of inter-
proximal dental caries in the permanent dentition con-
cludes that NILT has reasonably comparable accuracy 
to BW with 92.3% accuracy. Sensitivity was 0.97, and 
specificity was 0.91 with high certainty of the evidence. 
Other results when comparing the two methods do not 
demonstrate significant differences between the two me-
thods (32), so clinicians’ knowledge of dental anatomy 
and its radiographic manifestation is important to diffe-
rentiate caries-compatible demineralization lesions with 
the lower physiological contrast in the cervical area.
Invasive intervention by means of Black’s class II ca-
vity preparation and obturation is the traditional treat-
ment of caries lesions on the proximal faces. Current 
recommendations, however, such as the guide published 
by the Japanese Society of Conservative Dentistry (10), 
indicate restorative intervention only when radiographic 
examination reveals that the lesion affects more than one 
third of the dentin. In lesions limited to enamel and the 
external third of the dentin we can opt for non-invasive 
remineralization treatments with the application of fluo-
ride and improved cleaning techniques in proximal areas 
(silk thread), or microinvasive treatments consisting of 
sealing or resin infiltrations that have shown better re-
sults than professional non-invasive treatment in the 
control of caries in these areas (33,34). In this research 
only 3.0% of the dentists indicated this microinvasive 
treatment, which shows the surveyed dentists are not up 
to date in the new management of caries lesions. Despite 
the fact that 92.8% of those surveyed perform conserva-
tive dentistry in their daily practice and 82.5% recognize 
the application of minimal intervention concepts, 99.0% 
indicated fillings with Black’s class II cavities, 3.0% in-
dicate remineralizing treatments and 4.0% indicate ra-
diographic control of the proximal areas. The concept 
of minimal intervention implies the philosophical con-
cept of disease prevention and the preservation of dental 
structure (35-37); only with our change of attitude and 
patient education will we avoid over-treatment (38-41). 
In health sciences, the change in clinical behavior of 
professionals in scientifically proven situations is slow, 
and dentistry is no exception (1,42). Caries is a disease 
for which the clinician is highly resistant to change. The 
results of this research show an attitude based on very 
interventionist criteria and with very little indication of 
non-invasive or micro-invasive treatments. However, 
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we must avoid the restoration cycle and limit invasive 
treatments to only when there is no other treatment op-
tion, with the aim of lengthening the life of the tooth  
(43).

Conclusions
1. Significant differences in the diagnosis of pit and fis-
sure caries in 46 were found regarding dentists’ qualifi-
cations, between those with a “Degree” and those with 
a “Doctorate”.
2. No significant differences were found in the diagnosis 
of caries lesions in pits and fissures in relation to the 
years of professional practice, daily practice of conser-
vative dentistry or the application of concepts of mini-
mal intervention. 
3. There were significant differences between the “Not 
applicable” group and the “Yes applicable” group in the 
treatment in the Filling of pits and fissures in 46 and 47 
in terms of whether the dentists applied the concepts of 
minimal intervention in their treatments.
4. A significant difference was found between the Yes” 
and “No” groups in the treatment of pits and fissures 
with clinical control in terms of the dentist’s daily prac-
tice of conservative dentistry. 
5. No significant differences were found in the treatment 
of caries lesions in pits and fissures in relation to the den-
tists’ qualifications or the years of professional practice. 
6. No significant differences were found in the diagnosis 
or in the indications for treatment of proximal surfaces 
in relation to the dentist’s qualifications, years of profes-
sional practice, daily practice of conservative dentistry 
or the application of minimal intervention concepts.

References
1. Pitts N, Domenick Z. World Dental Federation. White Paper on 
Dental Caries Prevention and Management. 2015. [Accessed 2021 
enero 5]. [Online]. Available: https://www.fdiworlddental.org/sites/
default/files/media/documents/2016-fdi_cpp-white_paper.pdf.
2. C. Committee ICDAS. Rationale and evidence forthe internatio-
nal caries detection and assessment system (ICDAS II). ICDAS II, p. 
<http://www.icdas.org/>., 2002.
3. Banting D, Eggertsson H, Zandoná A I A, Longbottom C, Pitts N, 
Reich E, et al. Rationale and Evidence for the International Caries De-
tection and Assessment System (ICDAS II) Author: International Ca-
ries Detection and Assessment System Coordinating Committee. 2012 
Corpus ID: 14778364, 2012.
4. Fisher J, Glick M. FDI World Dental Federation Science Committee. 
A new model for caries classification and management: the FDI World 
Dental Federation caries matrix. J Am Dent Assoc. 2012;143:546-51.
5. Young DA, Nový BB, Zeller GG, Hale R, Hart TC, Truelove EL, et 
al. The American Dental Association Caries Classification System for 
clinical practice: a report of the American Dental Association Council 
on Scientific Affairs. J Am Dent Assoc. 2015;146:79-86.
6. Kühnisch J, Ekstrand KR, Pretty I, Twetman S, Van Loveren C, 
Gizani S, et al. Best clinical practice guidance for management of early 
caries lesions in children and young adults: an EAPD policy docu-
ment. Eur Arch Paediatr Dent. 2016;17:3-12.
7. Innes NPT, Chu CH, Fontana M, Lo ECM, Thomson WM, Uribe S, 
et al. A Century of Change towards Prevention and Minimal Interven-
tion in Cariology. J Dent Res. 2019;98:611-617. 
8. Ricketts D, Lamont T, Innes NP, Kidd E, Clarkson JE. Operative 

caries management in adults and children. Cochrane Database Syst 
Rev. 2013;3:CD003808.
9. Pretty IA. Caries detection and diagnosis: novel technologies. J 
Dent. 2006;34:727-39.
10. Momoi Y, Hayashi M, Fujitani M, Fukushima M, Imazato S, Kubo 
S, et al. Clinical guidelines for treating caries in adults following a 
minimal intervention policy--evidence and consensus based report. J 
Dent. 2012;40:95-105.
11. Machiulskiene V, Campus G, Carvalho JC, Dige I, Ekstrand KR, 
Jablonski-Momeni A, et al. Terminology of Dental Caries and Den-
tal Caries Management: Consensus Report of a Workshop Organi-
zed by ORCA and Cariology Research Group of IADR. Caries Res. 
2020;54:7-14.
12. Srisilapanan P, Korwanich N, Yin W, Chuensuwonkul C, Mateo 
LR, Zhang YP, et al. Comparación mediante Fluorescencia Cuanti-
tativa Inducida por Luz de la Eficacia de un Dentífrico con Argini-
na al 1.5% y 1450ppm de Fluoruro con un Dentífrico que Contiene 
1450ppm de Fluoruro Solamente en el Manejo de Lesiones de Caries 
en Estadio Temprano. J Dent. 2013;13:S0300-5712(13)00278-9.
13. Doméjean S, Léger S, Maltrait M, Espelid I, Tveit AB, Tu-
bert-Jeannin S. Changes in Occlusal Caries Lesion Management in 
France from 2002 to 2012: A Persistent Gap between Evidence and 
Clinical Practice. Caries Res. 2015;49:408-16.
14. Drancourt N, Roger-Leroi V, Martignon S, Jablonski-Momeni A, 
Pitts N, Doméjean S. Carious lesion activity assessment in clinical 
practice: a systematic review. Clin Oral Investig. 2019;23:1513-1524.
15. Christian B, Calache H, Adams G, Hall M, Dashper S, Gibbs L, et 
al. Methodological study to assess the measurement properties (relia-
bility and validity) of a caries risk assessment tool for young children. 
J Dent. 2020;95:103324.
16. Deligeorgi V, Mjör IA, Wilson NH. An overview of reasons for the 
placement and replacement of restorations. Prim Dent Care. 2001;8:5-
11.
17. Wilson NA, Whitehead SA, Mjör IA, Wilson NH. Reasons for the 
placement and replacement of crowns in general dental practice. Prim 
Dent Care. 2003;10:53-9.
18. Schwendicke F, Frencken JE, Bjørndal L, Maltz M, Manton DJ, 
Ricketts D, et al. Managing Carious Lesions: Consensus Recommen-
dations on Carious Tissue Removal. Adv Dent Res. 2016;28:58-67.
19. Gao SS, Zhang S, Mei ML, Lo EC, Chu CH. Caries remineralisa-
tion and arresting effect in children by professionally applied fluoride 
treatment - a systematic review. BMC Oral Health. 2016;1;16:12.
20. Mabangkhru S, Duangthip D, Chu CH, Phonghanyudh A, Jiraratta-
nasopha V. A randomized clinical trial to arrest dentin caries in young 
children using silver diamine fluoride. J Dent. 2020;99:103375.
21. Philip N. State of the Art Enamel Remineralization Systems: The 
Next Frontier in Caries Management. Caries Res. 2019;53:284-295.
22. Tellez M, Gomez J, Kaur S, Pretty IA, Ellwood R, Ismail AI. 
Non-surgical management methods of noncavitated carious lesions. 
Community Dent Oral Epidemiol. 2013;41:79-96.
23. Ahovuo-Saloranta A, Forss H, Walsh T, Nordblad A, Mäkelä M, 
Worthington HV. Pit and fissure sealants for preventing dental decay 
in permanent teeth. Cochrane Database Syst Rev. 2017;7:CD001830.
24. Crespo-Gallardo I, Hay-Levytska O, Martín-González J, Jimé-
nez-Sánchez MC, Sánchez-Domínguez B, Segura-Egea JJ. Criteria 
and treatment decisions in the management of deep caries lesions: Is 
there endodontic overtreatment? J Clin Exp Dent. 2018;10:e751-e760.
25. Crespo-Gallardo I, Martín-González J, Jiménez-Sánchez MC, 
Cabanillas-Balsera D, Sánchez-Domínguez B, Segura-Egea JJ. Den-
tist’s knowledge, attitudes and determining factors of the conservative 
approach in teeth with reversible pulpitis and deep caries lesions. J 
Clin Exp Dent. 2018;10:e1205-e1215.
26. Cantu AG, Gehrung S, Krois J, Chaurasia A, Rossi JG, Gaudin R, 
et al. Detecting caries lesions of different radiographic extension on 
bitewings using deep learning. J Dent. 2020;100:103425.
27. Geibel MA, Carstens S, Braisch U, Rahman A, Herz M, Jablons-
ki-Momeni A. Radiographic diagnosis of proximal caries-influen-
ce of experience and gender of the dental staff. Clin Oral Investig. 
2017;21:2761-2770.



J Clin Exp Dent. 2022;14(1):e16-26.                                                                                                                                                                                                      Diagnosis and treatment of caries

e26

28. Tzschoppe M, Paris S. Radiographic caries detection: A systematic 
review and meta-analysis. J Dent. 2015;43:924-33.
29. Schwendicke F, Golla T, Dreher M, Krois J. Convolutional neu-
ral networks for dental image diagnostics: A scoping review. J Dent. 
2019;91:103226.
30. Arroyo Bote S. Minimally invasive conservative dentistry or over-
treatment. Whwere we are? Endodoncia. 2020;38:14-20. 
31. Ortiz MIG, De Melo Alencar C, De Paula BLF, Magno MB, Maia 
LC, Silva CM. Accuracy of near-infrared light transillumination 
(NILT) compared to bitewing radiograph for detection of interproxi-
mal caries in the permanent dentition: A systematic review and me-
ta-analysis. J Dent. 2020;98:103351.
32. Jablonski-Momeni A, Jablonski B, Lippe N. Clinical performance 
of the near-infrared imaging system VistaCam iX Proxi for detection 
of approximal enamel lesions. BDJ Open. 2017;3:17012.
33. Dorri M, Dunne SM, Walsh T, Schwendicke F. Micro-invasive in-
terventions for managing proximal dental decay in primary and perma-
nent teeth. Cochrane Database Syst Rev. 2015;5:CD010431.
34. Doméjean S, Ducamp R, Léger S, Holmgren C. Resin infiltration 
of non-cavitated caries lesions: a systematic review. Med Princ Pract. 
2015;24:216-21.
35. Mount GJ, Ngo H. Minimal intervention: a new concept for opera-
tive dentistry. Quintessence Int. 2000;31:527-33.
36. Chalmers JM. Minimal intervention dentistry: part 2. Strategies for 
addressing restorative challenges in older patients. J Can Dent Assoc. 
2006;72:435-40.
37. Dalli M, Çolak H, Mustafa Hamidi M. Minimal intervention con-
cept: a new paradigm for operative dentistry. J Investig Clin Dent. 
2012;3:167-75.
38. Cors WK, Sagin T. Overtreatment in health care: how much is too 
much? Physician Exec. 2011;37:10-4, 16.
39. Kay E, Vascott D, Hocking A, Nield H, Dorr C, Barrett H. A re-
view of approaches for dental practice teams for promoting oral health. 
Community Dent Oral Epidemiol. 2016;44:313-30.
40. Cohen LC, Dahlen G, Escobar A, Fejerskov O, Johnson NW, Man-
ji F. Dentistry in crisis: time to change. La Cascada Declaration. Aust 
Dent J. 2017;62:258-260.
41. Rosing K, Leggett H, Csikar J, Vinall-Collier K, Christensen LB, 
Whelton H, et al. Barriers and facilitators for prevention in Danish 
dental care. Acta Odontol Scand. 2019;77:439-451.
42. Bonetti D, Johnston M, Pitts NB, Deery C, Ricketts I, Bahrami M, 
et al. Can psychological models bridge the gap between clinical guide-
lines and clinicians’ behaviour? A randomised controlled trial of an in-
tervention to influence dentists’ intention to implement evidence-based 
practice. Br Dent J. 2003 11;195:403-7; discussion 387.
43. Schwendicke F, Lamont T, Innes N. Removing or Controlling? 
How Caries Management Impacts on the Lifetime of Teeth. Monogr 
Oral Sci. 2018;27:32-41.

Statement of Ethics
This investigation complies with the Helsinki Declaration, and the pa-
tient signed an informed consent form.

Funding Sources
No.

Authors’ contributions
All authors contributed to this manuscript and read and approved the 
final version of the manuscript.

Conflict of interest
The authors report no conflict of interest.


