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ABBREVIATIONS
ICDAS

International Caries Detection and Assessment System

HDT

hard dental tissue

LF

laser fluorescence

FC

fluorescent camera

OHI

oral hygiene index

DMFT

decayed missing, filled teeth

AUC

Area under the curve

GIC

Glass-ionomer cement
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INTRODUCTION
Sealant application on the pits and fissures of the masticatory teeth aims to prevent the
appearance and development of caries lesions on the occlusal surfaces, which prevails
immediately after the eruption. Deep fissures were successfully sealed for the first time by
Buonocore in 1955. Since then, numerous studies have been conducted related to the use of
different types of sealants and their prophylactic effect.
Nowadays, sealants are divided into two main groups depending on the composition, resin-based
sealants and GIC for silanization. The correct assessment of the use of the respective sealant
depends on the adequately performed diagnosis and assessment of the risk of caries
development, as well as on the indications and contraindications for the use of sealants.
The composition of the sealants is still changing, in search of the "ideal" sealant, which is why
development in this direction is expected in the future. There are a large number of methods and
diagnostic tools that are used before the placement of the sealant and for monitoring and control
of the integrity of the applied sealant, as well as the condition of the underlying hard dental
tissues (HDT). All these research methods have their advantages and disadvantages, established
in research and practice. In Bulgaria Prof. Mateeva et al. conduct a study on the reduction of
dental caries after sealant application. At present, no more detailed studies have been conducted
in Bulgaria to use the capabilities of modern diagnostic tools and to take into account the
effectiveness of sealants depending on the individual risk of caries development.
The lack of in-depth research in connection with the caries-prophylactic effect of different types
of sealants, as well as the diagnostic methods in accordance with the modern concept of clinical
control and prevention of dental caries, motivates us to develop this scientific work.
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PURPOSE AND TASKS
Purpose
To assess the visual and fluorescent diagnostics, the caries-prophylactic effect and the retention
of sealants applied on the occlusal surfaces of newly erupting first permanent molars and first
permanent molars in occlusion.

Tasks
1. Selection of patients according to the risk of developing oral diseases
1.1. with newly erupting first permanent molars;
1.2. with first permanent molars in occlusion.
2. Silanization following the indications and control of silanization by visual and fluorescent
diagnostic methods at the 3rd, 6th and 12th month.
2.1. Silanization by indications
2.2. Frequency analysis of data for the group of 7-8 year olds
2.3. Frequency analysis of data for the group of 5-6 year olds
3. Monitoring the caries-prophylactic effect of sealants by visual and fluorescent diagnostic
methods at the 3rd, 6th and 12th month.
3.1. Frequency analysis of the data depending on the absence or presence of caries lesions
for the group of 7-8 year olds
3.2. Frequency analysis of data depending on the absence or presence of caries lesions in
upper and lower jaw for the group of 7-8 year olds
3.3. Frequency analysis of the data depending on the absence or presence of caries lesions
for the group of 5-6 year olds
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3.4. Frequency analysis of data depending on the absence or presence of caries lesions
in the upper or lower jaw for the group of 5-6 year olds
4. Monitoring of retentiveness of sealants by visual diagnostic methods at the 3rd, 6th and 12th
month.
4.1. Frequency analysis of the data depending on the retention of the sealant for the group
of 7-8 year olds
4.2. Frequency analysis of the data depending on the retention of the sealant in upper and
lower jaw for the group of 7-8 year olds
4.3. Frequency analysis of the data depending on the retention of the sealant for the group
of 5-6 year olds
4.4. Frequency analysis of the data depending on the retention of the sealant in upper and
lower jaw for the group of 5-6 year olds
5. Evaluation of visual and fluorescent methods for diagnosis of occlusal caries lesions and
control of silanization.
5.1. ROC- data analysis for the group of 7-8 year olds
5.2. ROC- data analysis for the group of 5-6 year olds
6. Preparation of recommendations for the application of sealants according to the risk and the
stage of eruption.
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MATERIALS AND METHODS

Task 1
Selection of patients according to the risk of developing oral diseases
Object of observation:
Task 1.1: 26 children aged: 5-6 years with newly erupting first permanent molars, with a high
risk of dental caries leasions development.
Task 1.2: 53 children aged 7-8 years with permanent molars in occlusion, with a high risk of
dental caries lesions development.
Inclusion criteria
1. Age of patients: 5-8 years.
2. Children with evidence of high risk of oral disease.
3. Age of the tooth up to 2 years after the eruption.
4. Presence of at least one healthy first permanent molar, without sealant or obturation.
5. Values when performing visual diagnostics according to ICDAS II- 00-healthy tooth surface.
6. Values for diagnostics with VistaCam iX Macro - using ICDAS II criteria00-healthy tooth
surface.
7. Values for diagnostics with VistaCamProof - numerical values from 0-0.9 / color-green.
8. Presence of deep and retentive pits and fissures.
Exclusion criteria
1. Children with structural abnormalities of hard dental tissues (HDT).
2. Children with caries or restorations on the occlusal surface of the first permanent molars.
3. Non-cooperative children.
4. Children with low risk of oral disease and shallow and wide fissures.
A total of 148 children participated in the study. 79 of them met the inclusion criteria, and
according to age were divided into two groups: a group of 5-6 year olds / 26 children / with
newly erupting first permanent molars; a group of 7-8 year olds / 53 children / with first
permanent molars in occlusion.
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Observation units:
1.1. occlusal surfaces of newly erupting first permanent molars
1.2. occlusal surfaces of molars that have entered occlusion (in occlusion)
Signs of observation: (Appendix 3).
Visual diagnostics according to ICDAS II- 00-healthy tooth surface;
Diagnostics with VistaCam iX Macro - using ICDAS II criteria- 00-healthy tooth surface;
Diagnosis with Vista Proof - numerical values from 0-0.9 / color-green;
Research methodology
Before placing the sealants, the parents sign an informed consent. An oral hygiene index (OHI)
and a DMFT + dft index are assessed for each child. The risk of caries and oral diseases is
assessed. Only children in the high-risk group cwere included in the study. After cleaning of the
tooth surfaces, visual diagnostics using the ICDAS II system, diagnostics with the help of the
Vistacam MacroiX magnifying camera, as well as diagnostics with the help of Vistaproof
fluorescent camera (FC) are performed. Diagnosis is performed by two independent examiners.
Silanization of the occlusal surfaces starts after establishing a sound and healthy dental surface
using all three methods.
Observation time: 2018-2021
Place of observation: Department of Pediatric Dentistry, FDM - Plovdiv
Supervisors: The study is conducted directly by the dissertant, with the participation and under
the supervision of his supervisor.
Data registration: The primary data from the ambulatory cards are entered in the SPSS statistical
program. Ver 25.0 for subsequent statistical processing.

Task 2
Silanization following the indications and control of silanization by visual and fluorescent
methods for diagnosis at the 3rd, 6th and 12th month.
The first permanent molars of the children from task 1 are subjected to visual diagnostics
according to the ICDAS II system, diagnostics with VistaCamiX Macro and with a VistaProof
fluorescent camera (FC) and silanization is performed according to the indications.
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Number of observed teeth in the group of 7-8 years
- Start:

152 teeth

- 3rd month:

152 teeth

- 6th month:

127 teeth

- 12th month: 88 teeth
Number of observed teeth in the group at 5-6 years
- Start:

78 teeth

- 3rd month: 78 teeth
- 6th month: 70 teeth
- 12th month: 41 teeth
The study begins with a visual diagnosis by two independent examiners (pre-calibrated) of the
occlusal surfaces according to the criteria of the ICDAS II system. This system is also used for
magnification diagnostics using VistacamiX macro (again using ICDAS II criteria), followed by
diagnostics using the VistaCamIX Proof fluorescent camera. The control of the retention and the
carioprophylactic effect of the sealants is assessed by using the same diagnostic methods at the
3rd, 6th and 12th month. Modified Ryge criteria were also included in the assessment of the
occlusal surfaces at the 3rd, 6th,12th month.
Task 3
Monitoring the caries-prophylactic effect of sealants by visual and fluorescent methods for
diagnosis at the 3rd, 6th and 12th month.
Task 4
Monitoring of retentiveness of sealants by visual diagnostic methods at the 3rd, 6th and 12th
month.
The monitoring of the caries-prophylactic effect and the retention of the sealants is performed
after 3, 6 and 12 months using the diagnostic methods described in Task 2. Follow-up is
performed by visual diagnostics according to the ICDAS II system, visual diagnostics using a
VistacamiX Macro magnifying camera using the ICDAS II criteria, laser fluorescence
diagnostics using the VistacamiX Proof FC, and assessment of the sealant according to the
modified Ryge criteria for the group of 7-8 year olds and for the group of 5-6 year olds.
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During the study, it was found that due to some of the ingredients of Fuji Triage Pink when
illuminated with the fluorescent camera (FC), it fluoresces as a carious lesion, ie. compromises
the laser diagnostics, which necessitated the exclusion of the method when monitoring the
occlusal surfaces in the group of 5-6 year old children.
We used the ICDAS II system for both visual diagnostics and occlusal surface diagnostics with
VistaCamiX Macro. The monitoring of the retentiveness of the sealants is performed by recoding
and frequency analysis of the data depending on the retentiveness of the sealant: Intact sealant /
Partially retained / Completely lost sealant.
Task 5
Evaluation of visual and fluorescent methods for diagnosis of occlusal caries lesions and
control of silanization.
To determine the reliability of the results obtained by different methodologies, we performed
ROC - data analysis. The ROC curve describes the dependence of the sensitivity and specificity
parameters. The diagnostic sensitivity of the method is determined by the percentage probability
that a result is positive when the disease is present. Diagnostic specificity is the probability in
percentages that a result is negative among healthy individuals.
High-sensitivity tests are used to exclude a disease (give slightly false-negative results). High
specificity tests are used to prove the presence of a disease (give slightly false positive results).
The more accurately discriminatory the test, the steeper the ascending part of the ROC curve and
the larger the area below it. The top of the curve marks the optimal threshold for the specific test.
The closer the curve is to the upper left corner, the higher the diagnostic value. A measure of
distance is the area under the ROC curve (AUC) or the area under the curve (AUC).

Task 6
Preparation of recommendations for the application of sealants according to the risk and the
stage of eruption.
Object of observation: Scientific and educational literature, normative documents, own scientific
researches on the problem.
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Observation units: Standards, criteria and recommendations related to the use of sealants.
Signs of observation: Prevention and treatment of dental caries through sealant application, risk
of dental caries development.
Observation time: The survey is conducted in the period 2018-2021.
Place of observation: Library and Information Center of the FDM Plovdiv, specialized
information database available on the Internet.
Observing bodies: The data analysis was conducted by the author of the dissertation.
Data registration: Based on the analyzed information, recommendations were made to dentists
for prevention and treatment of occlusal caries by sealant application, which are reflected as
results and conclusions in this dissertation.

Statistical methods
The registered primary data from the study were coded and entered into a computer database,
after which statistical grouping, recoding and subsequent analysis were performed. The data
processing was performed using a specialized software product IBM SPSS, version 25.0 and MS
Excel 2019. The perceived critical level of significance in testing the null hypothesis H0 is α =
0.05 (Z criterion = 1.96) with a guarantee probability of 95% .
The following methods were used to objectify the results of the performed analyzes:
1. Descriptive analysis - in tabular form is presented the frequency distribution of the
considered features by specific indicators.
2. Variation analysis - to calculate the estimates of the central trend and scattering.
3. Graphic analysis - to visualize the results.
4. Non-parametric test of Kolmogorov-Smirnov and Shapiro-Wilk - to check the type of
distribution.
5. Levene test - to assess the equality of data variances.
6. Non-parametric Mann-Whitney test - to test hypotheses for the difference between two
independent samples.
7. One-way analysis of variance ANOVA - to test hypotheses for differences between several
independent samples.
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8. Student's t-test - to test hypotheses for the difference between two independent samples.
9. ROC analysis to verify the proposed experimental model. The dependences of the parameters
sensitivity and specificity are presented by the constructed ROC-curves. The degree to which the
instrument distinguishes the target subsets (within this study, the individual teeth) is determined
on the basis of the distance of the working characteristic from the diagonal.
The closer the curve is to the upper left corner, the higher the test value. A measure of distance is
the area under the ROC curve (AUC) The area under the ROC curve has the meaning of a
relative proportion or percentage that marks the difference between the two subsets of teeth (with
or without sealant).
10. Overall model quality test - to present the reliability of the results of the studied indicators. A
model in which the obtained value of the coefficient is greater than 0.5 has good reliability of
prediction. A value less than 0.5 indicates that the model is comparable to an arbitrary prediction.
The presentation of the results of the conducted analyzes was performed by:
1) frequency tables - one-dimensional tables of the frequency distribution, containing
absolute frequencies - the number of units in a single group; relative frequencies - the
number of units in a single group relative to the total number of units in the population;
two-dimensional tables of the frequency distribution to study the presence of dependence
between categorical quantities.
2) graphical presentation of the results - pie charts, bar charts and ROC curves.

13

RESULTS AND DISCUSSION
Task 1
Selection of patients according to the risk of developing oral diseases

According to the accepted methodology, the participants in the study (79 children)
were divided into two groups (5-6 and 7-8 years old) and silanized first permanent molars
with sealant selected for the respective age group. In order to perform statistical analysis
of the data from a group of 5-6 year olds (with newly erupting first permanent molars)
and a group of 7-8 year olds (first permanent molars entered occlusion) we applied
ANOVA test to compare the data from the two age groups. The mean values of the OHI
index in children aged 7-8 years (N = 53) is 1,185, and the same indicator for 5-6 year
olds is 1,253. Statistical analysis comparing data from the two age groups showed no
statistically significant difference between them (sig. = 0.726, alpha = 0.05) at 95%
confidence interval (Diagram 1).
Diag. 1 Mean values of the oral hygiene index in both groups of children
1,253

1,185
7-8 years old

5-6 years old

Slightly lower values of the OHI index are observed in the group of 7-8 years old, the
oral hygiene status of these children is better than that of children aged 5-6 years, but the
difference is not statistically significant.
When comparing the mean values of the DFMT + dft indices of the two groups of
children using parametric data analysis at 95% confidence interval (Anova test), again we
do not find a statistically significant difference between them (sig. = 0.766, at alpha = 0 ,
05) (Diag.2).
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Diag. 2 Mean values of DMFT + dft index in both groups of children
4,158

3,98
7-8 years old

5-6 years old

Higher mean values of the DFMT + dft index were observed in the group of 5-6 year olds
(Mean = 4.158) compared to the group of 7-8 year olds (Mean = 3.98). Higher values in
younger children are mainly due to a larger number of carious temporary teeth. To
confirm the results obtained after the application of the ANOVA test, we used additional
statistical methods. After testing the hypothesis for normality of the distribution, it was
found that the DMFT + dft index has a normal distribution of data. After analyzing the
relationships between the two monitored indicators, it was found that the linear model is
adequate to study the relationship between them. The relationship between OHI and
DMFT + dft is linear. There is a similar dependence in the group of 5-6 years. and 7-8
years. children. The graph representing the result of all children participating in the study
is shown in Diagram.3. The parameters of the regression model show that with each
increase in OHI by one, theoretically DMFT increases by 1,928 units.
Diag. 3 Linear relationship between OHI and DMFT + dft
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Task 2
Silanization following the indications and control of silanization by visual and fluorescent
methods for diagnosis at the 3rd, 6th and 12th month.
2.1. Silanization by indications
In 7-8 year olds we started the study with 152 first permanent molars in occlusion, in the group
of 5-6 year olds we started the study with 78 newly erupting first permanent molars. Prior to
silanization, all first permanent molars included in the study were subjected to visual diagnostics
using the ICDAS II system, diagnostics with VistaCamiX Macro and a VistaProof fluorescent
camera, and silanization was performed according to the indications (Fig.1,2,3,4,5,6).

Fig. 1 Before silanization of maxillary first permanent molar in occlusion of a 7-year-old child
with resin-based sealant (Fissurit F, VOCO)

Fig. 2 After silanization of maxillary first permanent molar in occlusion of a 7-year-old child
with resin-based sealant (Fissurit F, VOCO)
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Fig. 3 Before silanization of a mandibular first permanent molar in a 5-year-old child with GIC
(Fuji Triage Pink, GC)

Fig. 4 After silanization of a mandibular first permanent molar in a 5-year-old child with GIC
(Fuji Triage Pink, GC)

Fig. 5 Before silanization of the mandibular first permanent molar in a 5-year-old child with
GIC (Fuji Triage Pink, GC)

17

Fig. 6 After silanization of a mandibular first permanent molar in a 5-year-old child with GIC
(Fuji Triage Pink, GC)

2.2. Frequency analysis of data for the group of 7-8 year olds
The complex information we received after applying a descriptive (frequency) analysis of
the results is presented in the diagrams. Three months after silanization in the group of 7-8 year
olds, all children came for a follow-up examination. The occlusal surfaces of all 152 teeth were
assessed.
Diag. 4 Results of ICDAS II diagnosis at 3 months in 7-8 year olds

90,13%

9,87%

Partial sealant and healthy surface
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Intact sealant and healthy surface

After performing visual diagnostics according to the ICDAS II system, we found that in 90.13%
(n=137) of the occlusal tooth surfaces we observe code 20, indicating the presence of an intact
sealant and a healthy tooth surface. Only 9.87% (n=15) of the cases received code 10, the sealant
is partially lost, but the tooth surface is healthy (Diagram 4).
The results of the diagnosis with VistaCamiX Macro at the 3rd month show that code 20,
indicating the presence of an intact sealant and a healthy tooth surface, is found in 85.53%
(n=130) of the teeth. At 11.84% (n=18), code 10 is found, which means that the sealant is
partially lost, but the tooth surface is healthy. 1.97% (n=3) of the surfaces were diagnosed with
code 12-partial sealant and localized visible change in the enamel, and 0.66% (n=1) were
diagnosed with code 11-partial sealant and first visible changes in the enamel (Diagram 5).

Diag. 5 ICDAS II VistaCamiX Macro Diagnostic Results 3rd month in 7-8 year olds

85,53%

11,84%

1,97%

Partial sealant
Intact sealant
Healthy occlusal surf Healthy occlusal surf

Partial sealant
loc. Visible changes

0,66%
Partial sealant
first visible changes

At follow-up in the third month, Vista Proof results reported healthy tooth surfaces in 87.50%
(n=133) of cases (green) and in 12.50% (n=19) initial enamel caries (blue) (Diagram 6).
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Diag. 6 Results of the diagnosis with Vista Proof at the 3rd month in 7-8 year olds

97,50%

%

12,50%

%

Healthy occlusal
Surface

Initial caries
in the enamel

After using the modified Ryge criteria for the presence of carious lesion adjacent to the sealant
and retention of the sealant, the results are: 100% healthy tooth surfaces, (Diagram 7) .; 90.13%
(n=137) fully retained sealant; 9.87% (n=15) partially preserved sealant (Diagram 8).

Diag. 7 Results of the diagnosis by the modified Ryge criteria for the presence of caries lesion
adjacent to the sealant at the 3rd month in 7-8 year olds

100,0%

Alpha- Healthy occlusal surface
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Diag. 8 Results of the diagnosis by the modified Ryge criteria for retention at 3 months in 7-8
year olds

90,13%

9,87%
Alpha

Bravo

At the next follow-up examination at the 6th month, 127 teeth were evaluated due to the absence
of 16.4% of the children with whom the study started. The results of the visual diagnosis
according to the ICDAS II system at the 6th month show: the presence of an intact sealant and a
healthy tooth surface (code 20) in 64.57% (n=82) of the teeth; code 10 - partial sealant and
healthy tooth surface in 30.71% (n=39) of the teeth; code 11- partial sealant and first visible
change in the enamel in 0.79% (n=1) of the teeth; code 13- partial sealant and cavitation in the
enamel in 0.79% (n=1) of the teeth; code 22 - whole sealant and localized visible change in the
enamel again in 0.79% (n=1) of the teeth; code 03 - waste sealant and cavitation in the enamel in
2.36% (n=3) of the cases. Teeth with completely lost sealant, and those with caries lesions were
excluded from the next stages of the study. The results from the diagnosis with VistaCamiX
Macro at the 6th month show: code 20-intact sealant and a healthy tooth surface in 49.61%
(n=63) of the teeth; code 10 - partial sealant and healthy tooth surface in 37.01% (n=47)of the
teeth, code 11 - partial sealant and first visible change in 2.36% (n=3)of the teeth; code 13 partial sealant and cavitation in the enamel in 3.94% (n=5)of the teeth; code 12 - partial sealant
and localized change in the enamel at 5.51%(n=7); code 22 - whole sealant and localized visible
change in the enamel in 0.79%(n=1) of the teeth; code 23 - whole sealant and cavitation in the
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enamel in 0.79%(n=1) of the occlusal surfaces. Following the sixth month of the results of the
diagnosis with Vista proof reported healthy tooth surfaces in 70.87%(n=90) of cases, and in
29.13%(n=37) initial caries in the enamel. After using the modified Ryge criteria for the
presence of caries lesion adjacent to the sealant in the sixth month, the following is established:
96.06% (n=122) of healthy dental surfaces, without the presence of secondary caries; 3.94%
(n=5) of the tooth surfaces have caries around the sealant; 62.99% (n=80) of the tooth surfaces
have a completely retained sealant; 34.65% (n=44) of the tooth surfaces have partially preserved
sealant; 2.36% (n=3) of the tooth surfaces have a completely lost sealant.
At the last control examination of the placed sealants on the 12th month, we followed 88 teeth
due to non-appearance of some of the children at the control examination, as well as due to the
exclusion of the teeth in which the sealant was completely lost or had caries lesions. The results
of the visual diagnostics according to the ICDAS II system at the 12th month show: the presence
of an intact sealant and a healthy tooth surface in 57.95% (n=51) of the silanized surfaces; code
10- partial sealant and healthy tooth surface was observed in 29.55% (n=26) of the teeth; code
11- partial sealant and the first visible change in the enamel was observed in 1.14%(n=1) of the
teeth; code 12 - partial sealant and localized change in the enamel was observed in 1.14% (1
tooth) of the teeth; code 13 - partial sealant and cavitation in the enamel was observed in 1.14%
of the teeth; lost sealant and healthy tooth surface - code 00 at 5.68% (n=5); code 03 - lost
sealant and cavitation in the enamel in 3.41% (n=3) of cases (Diagram 9).
The diagnosis with VistaCam Macro at the 12th month shows: code 20 - presence of an intact
sealant and a healthy tooth surface in 36.78% (n=32) of the teeth; code 10 - partial sealant and
healthy tooth surface was observed in 40.23% (n=35) of the teeth; code 11- partial sealant and
the first visible change in the enamel was observed in 4.60% (n=4) of the teeth; code 12 - partial
sealant and localized change in the enamel in 8.05% (n=7) of the teeth; code 13 - partial sealant
and cavitation in the enamel was observed in 2.30% (n=2) of the teeth; code 14- partial sealant
and lesion in dentin without cavitation is observed in 1.15% (n=1) of teeth; code 00 - completely
lost sealant and a healthy occlusal surface was observed in 4.60% (n=4) and code 03 - lost
sealant and cavitation in the enamel was observed in 2.30% (n=2) of the teeth (Diagram 10).
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Diag. 9 Results of ICDAS II diagnosis at 12 months in 7-8 year olds

57,95%
29,55%
1,14%

5,68%

Partial sealant
healthy occl.
surface

Intact sealant
healthy occl
surface

1,14%

1,14%

Lost sealant Partial sealant Partial selant
healthy occl localized visible cavitation
surface
change
in the enamel
in the enamel

3,41%

Partial sealant Lost sealant
first visible
cavitation in the
change
enamel
in the enamel

Diag. 10 Results of diagnostics with VistaCamiX Macro on ICDAS II of 12th month in 7-8 year
olds

40,23%

36,78%

4,60%

Partial
sealant
healthy
occl surface

Intact
sealant
healthy
occl surface

8,05%

2,30%

Lost
Partial
Partial sealant
sealant
sealant
cavitation
healthy
loc visible
in the
occl surface change
enamel
in the enamel
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4,60
%

1,15%

2,30%

Partial
Partial
Lost sealant
sealant
sealant
cavitation in the
first visible dentinal lesion enamel
change
no cavitation
in the enamel

Diag. 11 Results of diagnostics with VistaProof at 12 months in 7-8 year olds

62,50%
32,95%
1,14%
Healthy occlusal Initial caries
Surface
in the enamel

Enamel cariess
to EDJ

1,14%
Caries in the
dentine

2,27%
Deep caries
in the dentine

When tracking the 12th month of Vista proof results, we report healthy tooth surfaces in 62.50%
(n=55) of cases (green); in 32.95% (n=29) of cases - initial caries in the enamel (blue color); in
1.14% (n=1) caries is found in the enamel next to the EDG (red color); dentin caries is observed
in 1.14% (n=1); in 2.27% (n=2) with observed deep caries of the dentin (Diagram.11).
Diag. 12 Results of diagnosis by the modified Ryge criteria for the presence of caries lesion
adjacent to the sealant at 12 months in 7-8 year olds

94,32%

5,68%
Alpha

Charlie
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Diag. 13 Results of diagnostics using the modified Ryge criteria for retention at 12 months in 7-8
year olds

58,62%
33,33%
8,05%
Alpha

Bravo

Charlie

After applying the modified Ryge criteria for the presence of caries lesion adjacent to the
sealant (Diagram 12) and retention of the sealant (Diagram 13) at 12 months, the results are:
94.32% (n=83)(A-alpha) of healthy tooth surfaces, without the presence of secondary caries;
5.68% (n=5) (C-chalie) of dental surfaces with caries around the sealant; 58.62%(n=52) of the
tooth surfaces with completely retained sealant (A-alpha); 33.33% (n=29) with partially
preserved sealant (B-bravo); 8.05% (n=7) with completely lost sealant (C-chalie).
2.3. Frequency analysis of data for the group of 5-6 year olds
According to the accepted methodology for the diagnosis of occlusal dental surfaces, the
same methods were used for follow-up at the 3rd, 6th and 12th month as in the initial diagnosis,
except for the laser diagnosis with Vista proof (FC). The reason we do not use Vista proof in the
follow-up of Fuji Triage Pink, GC is that its composition is not suitable for fluorescent
diagnostics and we always received false-positive results, ie. the device showed the presence of
deep caries, while there were no changes in the tooth structures, detectable by other diagnostic
methods. Subsequently, we decided to drop the fluorescent diagnostics when monitoring the
glass-ionomer-based sealant. Also, teeth whose sealant had fallen out completely or those with
caries lesions were excluded from the study and were not further monitored (Fig. 7).
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Fig. 7 After silanization of a maxillary first permanent molar in a 6-year-old child with GIC
(Fuji Triage Pink, GC)

We started the study by silanizing 78 newly erupting first permanent molars. Three
months later, all children came for a check-up and the same number of teeth were monitored.
When performing the visual diagnostics according to the ICDAS II system on the 3rd month, it
was found that: 62.82% (n=49) of the teeth were diagnosed with code 20 - indicating the
presence of an intact sealant and a healthy tooth surface; 28.21% (n=22) of the cases are with
code 10 - partially lost sealant and healthy tooth surface; 6.41%(n=5), have code 00 - the sealant
is completely lost, but the tooth surface is healthy; 2.56% (n=2) have code 01 - completely lost
sealant and the first visible change in the enamel (Diagram 14).
Diag. 14 Results of ICDAS II diagnosis at 3 months in 5-6 year olds
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The results of the diagnosis with VistaCam Macro at the 3rd month show: code 20,
indicating the presence of an intact sealant and a healthy occlusal surface is observed in 50%
(n=39) of the teeth; 44.87% (n=35) of the cases received code 10 - the sealant is partially lost,
but the tooth surface is healthy; at 5.13% (n=4) the sealant has completely disappeared, but the
tooth surface is healthy - code 00 (Diagram 15). After using the modified Ryge criteria to
determine the presence of caries lesion adjacent to the sealant and retention of the sealant in the
third month, 100% of the monitored surfaces received the code A-alpha, ie. healthy dental
surfaces (Diagram 16). In 65.38% (n=51) of the occlusal surfaces there is a completely retained
sealant (evaluated with A-alpha), 28.21% (n=22) have a partially preserved sealant (evaluated
with B-bravo) and 6.41% (n=5) are evaluated as completely lost sealant -chalie) - (Diagram 17).

Diag. 15 Results of diagnostics with VistaCamiX Macro according to ICDAS II at the 3rd
month in 5-6 year olds
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Diag. 16 Results of the diagnosis through the modified Ryge criteria for the presence of caries
lesion adjacent to the sealant at the 3rd month in 5-6 year olds

100,0%

Alpha

Diag. 17 Results of diagnostics using the modified Ryge criteria for retention at 3 months in 5-6
year olds
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At the next follow-up examination at the 6th month, we monitored 70 teeth. The reason is
that some of the children with whom the study started did not appear for a control examination at
the 6th month or the sealant was lost till the check-up at the third month. The visual diagnostics
according to the ICDAS II system at the 6th month establishes: code 20-intact sealant and
healthy tooth surface in 22.86% (n=16) of the occlusal tooth surfaces; code 10- partial sealant
and healthy tooth surface at 61.43% (n=43); code 00 - lost sealant and healthy tooth surface in
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15.71% (n=11) of the observed tooth surfaces. Tooth surfaces with completely lost sealant or
caries lesions were excluded from the next stages of the study. In 81.43% of the monitored tooth
surfaces with the help of VistaCam Macro at the 6th month the sealant is partially preserved and
the tooth surface is healthy (code 10). Code 20 - intact sealant and healthy occlusal surface was
observed in 10.00% (n=7) of the teeth. Code 00 - lost sealant and healthy tooth surface is found
in 8.57% (n=6) of the observed tooth surfaces. After applying the modified Ryge criteria for the
presence of caries lesion adjacent to the sealant and retention of the sealant at the sixth month,
the results are: 97.14% (n=68)(A-alpha) of healthy tooth surfaces, without the presence of
secondary caries and in 2.86% (n=2) ( C-charlie) from the tooth surfaces - the presence of caries
around the sealant. In 22.86% (n=16) of the observed occlusal surfaces a completely retained
sealant (evaluated with A-alpha) was found, 61.43% (n=43) had a partially preserved sealant and
15.71% were evaluated with (n=11) as a completely lost sealant.
At the end of the observation period, the number of sealants to be tracked was reduced to
41 teeth. The results of the visual diagnosis according to the ICDAS II system at the 12th month.
They show: code 20-intact sealant and a healthy tooth surface was observed in only 4.88% (n=2)
of the teeth; code 10 - partial sealant and healthy tooth surface was observed in 53.66% (n=22) of
the teeth; code 12- partial sealant and localized change in the enamel was observed in 2.44%
(n=1) of the teeth; waste sealant and healthy tooth surface - code 00, is observed in 39.02%
(n=16) of cases (Diagram 18).
Diag. 18 Results of ICDAS II diagnosis at 12 months in 5-6 year olds
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When performing the chek-up with VistaCam Macro at the 12th month in 4.88% (n=2) of the
occlusal surfaces an intact sealant and a healthy tooth surface was observed. Partial sealant and
healthy tooth surface was observed in 63.41% (n=26). Partial sealant and localized change in the
enamel at 2.44% (n=1). Code 00-completely lost sealant and healthy tooth surface was observed
in 29.27% (n=12) (Diagram 19).

Diag. 19 Results of diagnostics with VistaCamiX Macro according to ICDAS II at the 12th
month in 5-6 year olds
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After using Ryge's modified criteria for the presence of caries lesion adjacent to the sealant and
retention of the sealant at the twelfth month, the results show 95.12% (A-alpha n=39) of healthy
tooth surfaces, without the presence of secondary caries and only 4.88% ( C-chalie n=2) caries
was detected (Diag.20).
At 4.88% fully retained sealant (rated A-alpha n=2), 56.10% partially retained sealant (rated Bbravo n=23) and 39.02% completely lost sealant (rated C-chalie n=16) (Diagram 21)
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Diag. 20 Results of diagnosis by Ryge's modified criteria for the presence caries lesion adjacent
to the sealant at 12 months in 5-6 year olds
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Diag. 21 Results of diagnostics using the modified Ryge criteria for retention at 12 months in 5-6
year olds
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Task 3
Monitoring the caries-prophylactic effect of sealants by visual and fluorescent
methods for diagnosis at the 3rd, 6th and 12th month.
3.1.Frequency analysis of the data depending on the absence or presence of caries
lesions for the group of 7-8 year olds
In order to be able to clearly distinguish healthy dental surfaces from those with initial
changes and the presence of caries lesions and thus to obtain information about the
caries-prophylactic effect of the silanization materials used, as well as to determine the
accuracy of the applied methods, the data from all diagnostic methods we recoded in:
Healthy tooth surface / Presence of dental caries lesions and then frequency analysis of
the obtained data was performed. Histological analysis is the "gold standard" for
determining the extent of a carious lesion in depth and width (the extent of the carious
lesion), but it can be performed in an in vitro study and cannot be used in the present
study. Due to the confirmed comparability between the ICDAS II codes and the actual
histologically detectable depth of the lesion, ICDAS II visual diagnostics was used as the
"gold standard" in the present study. After the descriptive analysis of the recoded data
according to the accepted methodology in the application of the diagnostic methods, the
results are illustrated in Diag. 22 and 23.
Diag. 22 Caries-prophylactic effect at the 3rd month in 7-8-year-olds
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Diag. 23 Caries prophylactic effect at 6 months in 7-8 year olds
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More significant differences between the diagnostic methods can be observed only after 6
months (Fig. 8) and 12 months (Fig. 9), when we detect the presence of caries with the help of all
diagnostic methods.
Again, the largest deviation is observed when applying laser diagnostics with Vistaproof.
The analysis of the data shows the preservation of healthy tooth surfaces in about 90% of the
examined tooth surfaces (Diagram 24).
Diag. 24 Caries-prophylactic effect at the 12th month in 7-8-year-olds
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Fig. 8 Maxillary first permanent molar in occlusion with resin-based sealant 6 months after
silanization (Fissurit F, VOCO)

Fig. 9 Maxillary first permanent molar in occlusion with resin-based sealant 12 months after
silanization (Fissurit F, VOCO)

3.2. Frequency analysis of data depending on the absence or presence caries lesions in
upper and lower jaw for the group of 7-8 year olds
The data published so far on the prevalence of caries in the jaws are mixed. Most authors
conclude that there is no statistically significant difference in the prevalence of caries of
the upper and lower jaw teeth. After analyzing the data distributed by jaws of the results
of visual diagnostics and Ryge criteria, we found that the results for maxillary and
mandibular molars are comparable.
There is a clear difference in the diagnosis with VistaCamiX Macro according to which
the dental caries lesions of the maxillary first permanent molars dominates.
34

Vistaproof again reported a significantly higher prevalence of caries lesions compared to
other diagnostic methods used.
3.3. Frequency analysis of the data depending on the absence or presence of caries
lesions for the group of 5-6 year olds
After recoding the data obtained from monitoring the occlusal surfaces of the newly
erupting first permanent molars in the group of 5-6 year olds, the results of the 3rd month
showed that the visual diagnostics according to the ICDAS II system and the modified Ryge
criteria determine 100% of the occlusal surfaces as healthy. Diagnosis with VistaCamiX Macro
revealed caries lesions in 2.6% of occlusal surfaces, and the remaining 97.4% were diagnosed as
healthy.
At the last follow-up examination at the 12th month, the visual diagnosis showed the
presence of caries lesions in 2.4% of the occlusal surfaces and the absence of such in 97.6% of
them. Again, these results are identical to the Ryge diagnostic.
Diagnosis with VistacamiX Macro evaluates 4.9% of occlusal surfaces as carious and 95.1% as
healthy. In the group of 5-6 year olds after the application of GIC in the newly erupting first
permanent molars, one year after application of the sealant we observe healthy dental surfaces in
over 95% of the examined surfaces with all used diagnostic methods (Diag.25 ).
Diag. 25 Caries prophylactic effect at 12 months in 5-6 year olds
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3.4. Frequency analysis of the data depending on the absence or presence of caries
lesions in upper and lower jaw for the group of 5-6 year olds
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We divided the silanized newly erupting first permanent molars into two separate groups
- maxillary and mandibular molars.
At 3 months, we followed 29 maxillary first permanent molars, with which we started the
study. According to the accepted methodology, all three diagnostic methods - healthy tooth
surface was diagnosed in 100% of the examined surfaces.
14 occlusal surfaces were involved in the follow-up of the 12th month, and the results
obtained after the application of all three methods were repeated: 93.3% of the occlusal surfaces
of the first permanent molars were healthy, and only 6.7% were with caries lesions.
The study started with silanization of 49 mandibular first permanent molars, and after 3
months we were able to follow 47 molars using the three diagnostic methods. After application
of visual diagnostics and modified Ryge criteria, the presence of a healthy occlusal tooth surface
was found in 100% of the occlusal surfaces. In contrast, the results of diagnostics with
VistaCmaiX Macro show in 95.9% healthy occlusal surface and 4.1% the presence of dental
caries lesion.
At 6 months, visual diagnostics and diagnostics according to Ryge's modified criteria
established 100% healthy dental surfaces. Diagnosis with VistaCamiX Macro confirmed 95.7%
of healthy tooth surfaces and 4.3% of carious surfaces. At the 12th month, we followed 26 teeth,
and again the visual diagnosis and the diagnosis with the modified Ryge criteria show that 100%
of the tooth surfaces are healthy. According to the diagnosis with VistaCmaiX Macro, healthy
occlusal surfaces are present in 96.2%, and in 3.8% of the dental surfaces the presence of dental
caries lesion is detected.

Task 4
Monitoring of retentiveness of sealants by visual diagnostic methods at the 3rd, 6th and
12th month.
The need to monitor and maintain the sealant is due to the fact that, according to most
authors, the partial loss of sealant leads to an equal risk of caries, identical to that of unsilanized
surfaces. The highest loss of sealant is reported in the first year after application. This motivates
us to follow silanized patients for a 12-month period. After recoding the data for both groups of
children participating in the clinical study for the second time depending on the degree of
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retention of the sealant, according to the accepted methodology: fully retained (complete)
sealant, partially lost and completely lost sealant we obtained the results described below.
4.1. Frequency analysis of the data depending on the retention of the sealant for the
group of 7-8 year olds
In the group of 7-8-year-old children whose first permanent molars were silanized with Fissurit F
resin-based sealant at 3 months of follow-up, the results of the visual diagnosis and the diagnosis
with the modified Ryge criteria were identical. They showed the presence of fully retained
sealant in 90.10% of cases and partially retained sealant in 9.90% of silanized surfaces.
According to the diagnostics under VistaCamiX Macro magnification, the sealant is complete in
85.5% of the cases and the sealant is partially retained in 14.50% of the silanized surfaces.
Completely lost sealant was not observed after the application of any of the diagnostic methods
(Diagram 26).
Diag. 26 Retention of sealant at the 3rd month in the group of 7-8 year olds
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The data from the control examination at the 6th month are the following: according to the visual
diagnostics intact sealant is present in 64.3% of the monitored occlusal surfaces; partial at
33.3%; completely lost at 2.3%.
According to the diagnostics with VistaCamiX Macro, in 50.4% of the silanized surfaces the
sealant is completely retained, and in 49.6% partially. The results of the modified Ryge criteria
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were again similar to those of the visual diagnostics: 62% - completely retained sealant; 35.7%
partially detained; 2.3% - completely eliminated sealant.
In the 12-month diagnosis, the visual method assessed 57.5% of the silanized surfaces
with intact sealant, 33.3% with partial sealant and 9.2% with lost sealant. The results are
identical after applying the modified Ryge criteria.
When examined under magnification, the percentage of total sealant is lower - 36.8%,
while in most of the surfaces there was a partial sealant of 55.2% and dropped at 8% (Diagram
27).
Diag. 27 Retention of sealant at the 12th month in the group of 7-8 year olds
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4.2. Frequency analysis of the data depending on the retention of the sealant in upper
and lower jaw for the group of 7-8 year olds
After regrouping the data, we were able to obtain more detailed information on the
degree of retention of sealant in the jaws, which is presented below. At the 3rd month, the
difference in the loss of the sealant between the two jaws was insignificant, and in both
jaws no completely lost sealant was observed. At 12 months, the results showed that,
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according to visual diagnostics, 45.2% of the examined surfaces in the upper jaw had
partially lost sealant, 50% according to VistacamiX Macro and 29.9% according to
Ryge's criteria. Completely lost sealant was diagnosed in 9.52% of dental surfaces after
the use of visual diagnostics, 7.14% after application of magnification and 2.98%
according to Ryge criteria (Diagram 28).
Diag. 28 Retention of sealant at 12 months in maxillary molarsin the group of 7-8 year olds
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Diag. 29 Retention of sealant at 12 months in mandibular molars in the group of 7-8 year olds
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In the lower jaw, visual diagnostics and Ryge criteria determined the presence of partially
lost sealant in 22.2% and VistacamiX Macro in 60.0%. Completely lost sealant after
application of visual diagnostics, Ryge criteria and VistaCamiX Macro is reported in
8.88% of the examined occlusal tooth surfaces (Diagram 29).
4.3 Frequency analysis of the data depending on the retention of the sealant for the
group of 5-6 year olds
After recoding the data depending on the degree of retention of the sealant and in the
group of 5-6 year olds, according to the accepted methodology: fully retained (intact) sealant,
partially lost and completely lost sealant, we obtained the results described below. At 3 months
of follow-up, the results of visual diagnostics and diagnostics showed the presence of completely
retained sealant in 61.25% of cases, partially retained sealant in 30% of silanized surfaces and
completely lost in 8.75%.
According to the diagnostics under VistaCamiX Macro magnification, the sealant is
intact in 48.75% of the cases and the sealant is partially retained in 46.25% of the silanized
surfaces, and lost in 5%. Ryge modified criteria defined the sealant as completely preserved in
65% of cases, partially lost in 28.75% and completely lost in 6.25%. (Diagram 30).

Diag. 30 Retention of sealant at the 3rd month in the group of 5-6 year olds
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During the 6th month, intact sealant was observed in a very small part of the examined
occlusal surfaces. According to visual diagnostics and Ryge, the modified criteria in 22.20% of
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the surfaces, and according to VistaCamiX Macro 11.11%. A large percentage of the sealant was
present, but partially lost. visual diagnostics determined the sealant as partial in 61.1% of the
surfaces, Ryge modified criteria in 62.5% and according to VistaCamiX Macro 80.5%.
Completely lost sealant was reflected in a higher percentage of teeth after the application of
visual diagnostics (16.6%) and Ryge modified criteria (15.27%) and in a smaller percentage
when examined under magnification - 8.33%.
During the 12th month, intact sealant was observed in an even smaller part of the
examined occlusal surfaces. According to visual diagnostics, Ryge modified the criteria and
VistaCamiX Macro in 4.87% of the surfaces. A large percentage of the sealant was present, but
partially lost. Visual diagnostics and Ryge modified criteria determined the sealant as partial in
56.09% of the surfaces, and VistaCamiX Macro 65.8%. Completely lost sealant was found in a
higher percentage of teeth after the application of visual diagnostics (39.02%) and Ryge
modified criteria (39.02%) and in a lower percentage when examined under magnification 29.26% (Diag. 31).

Diag. 31 Retention of the sealant at the 12th month in the group of 5-6 year olds
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4.4. Frequency analysis of the data depending on the retention of the sealant in upper
and lower jaw for the group of 5-6 year olds
After regrouping the data, the information on the degree of retention of the sealant in the
jaws found that at 3 months the difference in the loss of sealant between the two jaws was
minimal. In the upper jaw, after the application of visual diagnostics, intact sealant is observed in
51.72% of the occlusal surfaces, partially lost sealant is diagnosed in 37.93% of the examined
surfaces and completely lost in 10.34%. On examination under magnification, the sealant is
intact in 37.93%, partial in 51.72% and lost in 10.34%. After application of Ryge modified
criteria, the sealant was intact in 58.64%, partial in 31.03% and lost in 10.34% (Diagram 32).

Diag. 32 Retention of sealant at the 3rd month in maxillary molars in the group of 5-6 year olds
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In the lower jaw, according to the visual diagnosis, the sealant is intact in 66.66%, partial in
54.90% and completely lost in 7.48%. According to VistaCamiX Macro: the sealant is intact at
54.9%, partial - 43.13% and completely eliminated at 1.96%. According to Ryge's criteria: it is
intact at 66.66%, partial at 29.41% and completely lost at 3.92% (Diagram 33).
The largest difference in the results is obtained at the 6th month when assessing the intact sealant
with the help of all three diagnostic methods between the examined occlusal maxillary and
mandibular surfaces. In the largest percentage of the occlusal surfaces the sealant is partially lost,
for the upper jaw between 58.33% and 87.50% and for the lower jaw between 62.50% and
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77.08%. The sealant has completely disappeared in 4.16% -25.00% of maxillary occlusal
surfaces and 10.41% -14.58% in mandibular (Diagram 34, 35).

Diag. 33 Sealant retention at 3 months in mandibular molars in the group of 5-6 year olds
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Diag. 34 Retention of sealant at 6 months in maxillary molars in the group of 5-6 year olds
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Diag. 35 Retention of sealant at 6 months in mandibular molars in the group of 5-6 year olds
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At the end of the first year, intact sealant of the maxillary occlusal surfaces was not observed,
and of the mandibular ones only at 7.69%. The sealant is partially preserved in 60-66% of the
maxillary and 53-65% of the mandibular first permanent molars. Completely lost sealant: 3340% on the upper and 26-38% on the lower jaw (Diagram 36, 37).

Diag. 36 Retention of sealant at 12 months in maxillary molars in the group of 5-6 year olds
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Diag. 37 Retention of sealant at 12 months in mandibular molars in the group of 5-6 year olds
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Task5
Evaluation of the applied visual and fluorescent methods for diagnosis of occlusal
caries lesions and control of silanization
To determine the reliability of the results obtained by different methods, we performed a
ROC analysis of the data. The ROC curve describes the dependence of the parameters sensitivity
and specificity. The more precisely discriminant the test, the steeper the ascending part of the
ROC curve and the larger the area below it.After performing ROC analysis of the data and
constructing the ROC curves of the different methods, the results at 6 months and 12 months
were similar (Diagram 38). The results we obtained for the area under the AUROC curve are:
VistaCamiX Macro 0.933; Ryge modified criteria 0.900; VistacamiX Proof 0.835. The reliability
of the methods used is shown in Overall model quality, which shows that VistaCamiX Macro has
the best diagnostic capabilities, followed by VistacamiX Proof and Ryge modified criteria
(Diagram 39). The comparison of the results obtained by different methods of diagnosis of
occlusal tooth surfaces excites other authors. In most scientific articles on the subject, diagnostic
methods are applied on occlusal surfaces without the presence of restorative material (sealant or
obturation).
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5.1. ROC- analysis of data for the group of 7-8 year olds
Diag. 38 ROC-analysis of the data obtained by applying all diagnostic methods in the group of
7-8 year olds at the 12th month

Diag. 39 Overall model quality of the applied diagnostic methods in the group of 7-8 year old on
the 12th month

Most modern publications confirm our results. We do not report a statistically significant
difference between the applied diagnostic methods, but the diagnostics with the help of the
VistaCam Macro magnifying camera showed the best comparability with the gold standard and
about 90% reliability of the method.
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For VistaProof, despite the high sensitivity, the reported reliability was about 70%. - ie
VistaProof is an excellent diagnostic aid method.
One of the main advantages of the VistaCamProof fluorescent camera is that it helps
track carious lesions of pits and fissures over a long period of time.
Some of the shortcomings of VistaCam Proof diagnostics are related to the fact that in
order to perform this diagnosis, certain requirements must be met. Hard dental tissues must be
dried and isolated, if there is blood, it must be removed before the diagnosis, because the blood
contains porphyrin derivatives - such as hemoglobin, plaque must also be removed. If these
conditions are not met, the values obtained after fluorescent diagnostics may be inflated.

5.2. ROC- analysis of data for the group of 5-6 year olds
Impressive is the lack of dental caries lesions in nearly 100% of the tooth surfaces,
confirmed by 3 of the used methods of visual diagnosis, diagnosis using VistaCamiX Macro and
modified Ryge criteria in the 3rd month. After applying statistical ROC analysis and constructing
a ROC-curve reflecting the sensitivity and specificity of the methods used, we observe almost
100% agreement between them at 3 months. After tracking the occlusal tooth surfaces for a year
and the appearance of occlusal caries in some of the silanized surfaces, at the 12th month we
observe differences in the methods used, tracing the area under the curve.
The results of the ICDAS II diagnostics were used as reference values, because, as
already mentioned, it is closest to the "gold standard". The results we obtained for the area under
the AUROC curve are the following: VistaCamiX Macro 1.00; Ryge modified criteria 0.988;
(Diagram 40).
The reliability of the methods used is shown in Overall model quality, which shows that
VistaCamiX Macro has better diagnostic capabilities compared to the Ryge modified criteria
(Diagram 41).
In the current study in the 5-6 year old group, we found more than an excellent combination of
sensitivity and specificity in the use of VistaCam Macro, as in the visual diagnostics of the
ICDAS II system.
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Diag. 40 ROC-analysis of the data obtained by applying all diagnostic methods in the group of
5-6 year olds at the 12th month

Diag. 41 Overall model quality of the applied diagnostic methods in the group of 5-6 year olds
on the 12th month
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Task 6
Preparation of recommendations for application of sealants according to the risk and
the condition of the eruption
In the process of working on this dissertation, we met with the opinions on the issues
discussed by authors from many countries around the world published in a number of
publications. Based on this and the results and conclusions of this dissertation, we allow
ourselves to summarize the most important information and present it in the form of
recommendations to dentists. The recommendations are related to the diagnostics of the
occlusal surfaces, the control of silanization, the effectiveness of the various diagnostic
methods, the choice of means for silanization depending on the state of the eruption:
 At risk of developing occlusal caries are mostly the first permanent molars of children at
high risk of developing oral diseases, which must be silanized as a priority;
 The main diagnostic method with optimal reliability and detailed informativeness is the
visual diagnostics according to the ICDAS II system. This method does not require
additional financial investment, but only more in-depth knowledge of distinguishing the
initial stages of development of the carious process;
 VistaProof FC and Ryge modified criteria are excellent diagnostic aids. VistaProof FC
performed satisfactorily in assessing the condition of occlusal dental surfaces, but showed
a tendency to overdiagnose, which could lead to unnecessary treatment. Due to this fact,
it should always be used in combination with some of the above diagnostic methods and
tools;
 Perfect addition and almost 100% reliability and comparability with the visual
diagnostics of the ICDAS II system, is observed when using the magnifying camera of
VistaCamiX Macro. In addition to a detailed assessment, it allows for the preservation of
images and their comparison over time, which contributes to even greater accuracy of
diagnosis and is extremely important in the treatment approach when necessary. The
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disadvantage of the device is its price, which makes it difficult to include it in everyday
dental practice;
 Resin-based sealants are suitable for silanization of occlusal surfaces of teeth, when
achieving adequate insulation of the working field is possible. They provide both an
excellent caries-prophylactic effect and very good retention. Resin-based sealants are
suitable for silanization of completely erupted first permanent molars in occlusion;
 Glass-ionomer-cements used for silanization sealants are the main tool of choice when it
is impossible to control moisture. Such are the cases in which the first permanent molars
have not completely eruptured and have not entered occlusion. Despite their significantly
lower retentiveness, they provide excellent caries-prophylactic action due to the
significantly longer release of fluorine ions and the possibility of recharging the sealant.
This makes it possible to provide a caries-prophylactic effect even in the presence of a
minimal amount of sealant particles, invisible to the naked eye;
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MAIN CONCLUSIONS
1. Silanization of occlusal surfaces is an effective method for prevention of dental caries
in children at high risk of developing dental caries lesions.

2. Accurate diagnosis is crucial for the choice of prophylactic agent.

3. The applied visual and fluorescent methods ICDAS II, VistaCamiX Macro according
to ICDAS II and VistaProof are suitable for diagnostics of occlusal surfaces and
determination of indications for application of resin-based sealants and GIC.

4. Diagnosis of occlusal dental surfaces at magnification using VistaCamiX Macro shows
the greatest comparability with visual diagnostics on the ICDAS II system.

5. Visual method with ICDAS II, VistaCamiX Macro according to ICDAS II, VistaProof
and the modified Ryge criteria are suitable for control of silanization with resin-based
sealants.

6. Visual method with ICDAS II, VistaCamiX Macro according to ICDAS II and the
modified Ryge criteria are suitable for control of silanization with GIC used for
silanization.

7. To control silanization with Fuji Triage Pink, GC it is not appropriate to apply
VistaProof FC, which due to the composition of the sealant leads to false positive results.

8. Visual diagnostics according to the ICDASII system and diagnostics under
magnification with the help of VistaCamiX Macro according to the ICDAS II system
have the greatest diagnostic reliability.

9. VistaProof FC and Ryge's modified criteria are good diagnostic aids.
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10. Resin-based sealants are suitable for silanization of occlusal surfaces, when adequate
insulation of the working field is possible. They provide both an excellent cariesprophylactic effect and very good retention.

11. Glass-ionomer-cements used for silanization sealants are the main choice in case of
inability to control moisture, as is the case with newly erupting molars. Despite their
significantly lower retention, they provide excellent caries-prophylactic effect.

12. Resin-based sealants and GIC used for silanization show a similar caries prophylactic
effect in the studied age groups.
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CONTRIBUTIONS
Contributions with an original character
1. For the first time in our country the reliability of the three diagnostic methods is compared:
visual diagnostics according to the ICDAS II system, diagnostics under magnification with
the help of VistaCamiX Macro according to the ICDAS II system, diagnostics with the
Vista Proof fluorescent camera and the modified Ryge criteria to monitor the caries
prophylactic effect and retentiveness of sealants, and the results are compared within a 12month clinical trial.
2. For the first time in Bulgaria VistaCam-Macro and Proof FC are used for one-year tracking
of silanized tooth surfaces of the first permanent molars of children aged 5-8 years.
3. For the first time in the country the retention and caries-prophylactic effect of a GIC in
newly erupting first permanent molars for 12 months is monitored.
4. For the first time in the country, recommendations have been made for the application of
sealants according to the risk and the stage of eruption.

Contributions of a confirmatory nature
5. The excellent caries-prophylactic effect of a GIC used for silanization in the newly erupting
first permanent molars and its lower retention have been studied.
6. The excellent caries-prophylactic effect of a resin-based sealant in the first permanent molars
in occlusion and its excellent retention have been studied.
7. The need for silanization of primary molars of children in the high-risk group has been
studied.
8. The excellent comparability between visual diagnostics with and without magnification
according to the ICDAS II system has been studied.
9. It has been proven that the use of Vista Proof FC is unsuccessful for tracking occlusal surfaces
silanized with Fuji Triage Pink due to the overdiagnosis it makes.

53

LIST OF PUBLICATIONS AND PARTICIPATIONS IN SCIENTIFIC FORUMS
RELATED TO THE DISSERTATION
Publications:
1. Shtereva L., V. Kondeva ”Visual and laser-fluorescence diagnosis- with VistaCam of
first permanent molar before and after silanization.” Medinform; Issue 1; 2020
DOI:10.18044/Medinform.202071.1070
2. Щерева Л., В. Кондева, П. Сапунарова “Глас-йономерни силанти – индикации за
приложението им. Литературни данни и собствени проучвания” СУБ; 2020; vol.
XХIV; 320-324
3. Shtereva L., V. Kondeva,”Оne-year clinical evaluation of the retention of glassionomer
sealant on newly erupted first permanent molars in children.” International Journal of
science and research; Issue 1;Vol 10; 2021;1560-63; DOI: 10.21275/SR21128142923

Participation in scientific forums:
1. Щерева Л., В. Кондева Приложение на визуални методи и лазерна флуоресценция
при диагностициране на оклузални зъбни повърхности на новопробили първи
молари. Литературни данни и собствени проучвания. „Дни на науката 2018“, Съюз
на учените-Пловдив, 2-3 Ноември, 2018
2. Щерева Л., В. Кондева Клинични случаи на визуална и лазерно-флуоресцентна
диагностика и лечение на първи постоянни молари на деца, Втори научен конггрес
на ФДМ- Пловдив съвместно с РК на БЗС-Пловдив „Наука и практика- ръка за
ръка”, 12-123 Април 2019
3. Щерева Л., В. Кондева, П. Сапунарова Глас-йономерни силанти – индикации за
приложението им. Литературни данни и собствени проучвания, Съюз на ученитеПловдив, 2019
4. Shtereva L., V. Kondeva Types of pit and fissure sealants. Indications and
contraindications for silanization. Sealant application guidelines. Review., 24th congress
of Balkan Stomatological Society, 9-11 May 2019

54

5. Щерева Л., В. Кондева, П. Сапунарова Ефективност на приложеинето на силант
на глас-йономерна основа върху първи постоянни молари в пробив. Шест месечно
клинично проучване., МНД „Асклепий“ Наука и младост, 9-11 Април, 2021
6. Щерева Л., В. Кондева Кариеспрофилактичен ефект на силанти на глас-йономерна
основа при първи постоянни молари в пробив., Четвърти научен конггрес на ФДМПловдив съвместно с РК на БЗС-Пловдив „Наука и практика- ръка за ръка”, 23-24
Април 2021

55

