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The aim of this study was to describe the 2-year results of an individualized treatment program designed to control occlusal caries in
erupting first permanent molars. The sample consisted of 145 five-to-six-year-old students divided into a control group (n=71) and a
test group (n=74). All test children received a biannual basic preventive program and a recall system according to individual disease
activity. The basic program consisted of 3 (March) and 2 (August) sessions of oral hygiene orientation and toothbrushing with fluoride
gel. The analysis of the baseline and 1-2-year data showed a significant reduction in the number of active lesions in the test group. In
the control group, there were initially 70 active lesions and after two years 68 surfaces remained with disease and 24 surfaces had been
filled. The children in the test group had 80 surfaces with active lesions initially and after two years only 3 surfaces with disease
remained. From the 15 cavitated lesions, only 5 surfaces needed to be filled. This program showed that care of erupting teeth on an
individualized basis can control occlusal caries.
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INTRODUCTION

The occlusal surface is the most susceptible
surface for caries due to its anatomic configuration. In
countries where dental caries are becoming less preva-
lent (1) remaining lesions generally occur on occlusal
surfaces (2,3). In order to maximize reduction in dental
caries, additional studies on diagnosis and treatment of
this surface are needed (4). The use of invasive proce-
dures to diagnose and treat the occlusal surface has
been a widespread procedure. Treatment of the oc-
clusal surface was either the elimination or obliteration
of surface irregularities - odontomy or preventive resto-
rations (5). These methods often caused an elimination
of sound tissue. Later, sealants became an alternative
method to control the development of caries in this
surface. The use of sealants as a single preventive meas-
ure has not been considered an effective treatment (6).

Thus, it is important to study the possibility of
diagnosis and control of the caries process on occlusal
surfaces without the use of obliteration (sealants) and
invasive procedures. Because it is known that the erup-
tion period is the most critical for development of
occlusal caries (7), the aim of this investigation was to
analyze the effect of an individualized treatment pro-
gram designed to control occlusal caries in erupting
first permanent molars based on patient education and
fluoride application.

MATERIAL AND METHODS

Two hundred and one 5-6-year-old children from
two Public Schools of Porto Alegre (Brazil) began this
study. The children were divided into two groups; one
school acted as control and the other as test. Both
schools were located in a central area of the city. The
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control and test group children had similar caries expe-
rience in the deciduous and permanent dentition at the
beginning of the study (p>0.05). These schoolchildren
did not participate in any dental health program. During
the study period (1992-1994), 56 children changed
schools, giving a final sample of 145 subjects (control
group, n=71 and test group, n=74).

Clinical Examination

The children were examined at the beginning of
the study and after 1 and 2 years in terms of stage of
eruption of first permanent molar, gingival inflamma-
tion and dental caries status. The stage of eruption of
each molar was recorded as previously described by
Carvalho et al. (8). The following criteria were used: 0
= unerupted; 1 = occlusal surface partially erupted; 2 =
occlusal surface fully erupted, but more than half of the
facial surface was covered with gingival tissue; 3 =
occlusal surface was erupted, and less than half of the
facial surface covered with gingival tissue; 4 = full
occlusion. Gingival inflammation was determined by
measuring the Bleeding Index. The examination of
dental caries was determined by the DMFS Index,
according to Gustafson et al. (9), after plaque removal
and air-drying the surface. The presence of non-cavi-
tated lesions, cavitated lesions, fillings (F) and sealants
(Se) was recorded. The lesions were classified accord-
ing to the following criteria: 1) active non-cavitated
lesion (ANC) = opaque enamel with a dull-whitish
surface; 2) inactive non-cavitated lesion (INC) = shiny
appearance of the surface area with a white or different
degrees of brownish discoloration; 3) active cavitated
lesion (AC) = localized surface destruction with active
characteristics (dull-whitish enamel and soft dentin
with light brown color); 4) inactive cavitated lesion (IC)
= localized surface destruction with arrested character-
istics (shiny, hard surfaces with different degrees of
brownish discoloration).

Two dentists examined the children (B.B.S and
D.Q.C.). Duplicate records were made on eighty chil-
dren with a total of 320 molars (Kappa coefficient =
0.83).

Design of the Experiment and Treatment Procedures

The control group children received no free den-
tal treatment at the school. The test group children

received a biannual basic program and recall sessions
based on their individual caries activity. The children,
their parents and teachers were informed about oral
health and how to promote it. The biannual basic pro-
gram consisted of two blocks of 3 weeks (1st semester)
and 2 weeks (2nd semester). In these weekly control
blocks, the children received oral health education,
supervised oral hygiene and toothbrushing with 1.23%
fluoride gel for 1 min. One month after the basic
program, the children were reevaluated according to
caries activity and gingival inflammation. The children
were then classified into 3 groups: 1) healthy; 2) with
gingival bleeding without active caries lesions; 3) with
active caries lesions with or without gingival bleeding.
Each group was submitted to different treatments: group
1: received no other treatment than the basic program;
group 2: received oral health education and weekly
supervised oral hygiene until gingival bleeding was
controlled; group 3: the children with caries activity
received monthly recalls, with oral health education,
supervised oral hygiene and toothbrushing with 1.23%
fluoride gel until the arrestment of the lesions. The
cariogenic activity of all groups was reevaluated every
year and the children treated according to their situa-
tion. The children with gingival bleeding received indi-
vidualized treatment only during the first year; in the
second year, they received only the biannual basic
program. The parents of caries-active children were
called before the vacation period and asked to take
special care of oral hygiene and the frequency of su-
crose consumption of their children.

The parents of the test children gave informed
consent for their children to participate in the program.
The parents of the control children gave consent for
their children to be examined clinically. The diagnosis
was given to the parents to seek dental treatment.

Differences between control and test groups were
analyzed using the Student’s t-test.

RESULTS

The test and control group children had high
caries experience in the deciduous dentition at the
beginning of the study. From the 145 children, only
21% (n=31) had no caries in the deciduous dentition at
5-6 years of age and 16% (n=23) had more than 11
carious lesions.

At the beginning of the study, there were no
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statistically significant differences for the DMFS Index
between the control (1.41 ± 1.44) and test groups (1.32
± 1.47). After 1 and 2 years, an increased caries experi-
ence in the control group was observed (1st year: 1.75 ±
1.61 and 2nd year: 2.04 ± 2.02, p<0.05) while at one
year, there was already a decrease in the test group (1st

year: 0.90 ± 1.39 and 2nd year: 0.93 ± 1.46, p<0.05).
At the beginning of the study, there were no first

permanent molars in full occlusion in the control group

and only 5% in the test group. Twenty-seven percent
and 34% of the children did not have first permanent
molars erupted in the control and test groups, respec-
tively. At the end of the second year, almost all children
had erupted first permanent molars.

The clinical situation of the occlusal surface at
baseline, and after 1 and 2 years in relation to the stages
of eruption are reported in Figure 1. In the control
group, after 1 year, the percentage of active lesions

Figure 1. Clinical situation of the occlusal surface of the first permanent molar in each stage of eruption (1, 2, 3, 4) in relation to degree
of eruption of the control and test groups. ANC = active non-cavitated lesion; AC = active cavitated lesion; INC = inactive non-cavitated
lesion; IC = inactive cavitated lesion; S = sound; F = filled surface; Se = sealed surface.
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(ANC and AC) of teeth partially erupted was similar to
teeth in full occlusion. However, after 2 years, because
the teeth had been in full occlusion for a longer period
of time, the percentage of active lesions was higher
(p<0.05%) in the partially erupted teeth than in full
occlusion teeth. In addition, inactive lesions were mainly
observed in fully erupted teeth. The relation inactive/
active lesion was higher in fully erupted teeth than in
partially erupted teeth. The same tendency was ob-
served in the test group; however this group showed
almost no active lesions in full occlusion teeth already
after 1 year.

The state of each surface during the 2-year pe-
riod of the control and test children is reported in Table
1. In the control group, there were initially 70 active
occlusal surfaces lesion (56 ANC and 14 AC) and after
two years remained 68 occlusal surfaces with the dis-
ease (52 ANC and 16 AC). The number of “clinically
stable surfaces” (sound, inactive non-cavitated lesion
or sealed) was 168 (59%). Twenty-eight (11%) surfaces
progressed to cavitation stage (unerupted +S+INC+Se+ANC

progressed to AC+IC). Of these new cavitated lesions,
13 were active lesions and 15 were inactive small
lesions. Twelve non-cavitated surfaces at the beginning
of the study were filled surfaces after 2 years. The
number of active lesions in the test group was similar to
the control group at the beginning of the study (64 ANC
and 15 AC). Ten of these active cavitated lesions showed
characteristics of arrestment after 2 years and 5 occlusal
surfaces needed restorative treatment because they were
lesions where it was impossible to control the plaque
accumulation. Eighty-four percent (n=250) of the sites
in occlusal enamel surfaces of first permanent molars of
the test children remained “clinically stable” over the 2-
year period. Eighteen surfaces (6%) progressed to cavi-
tation stage (unerupted+S+INC+Se+ANC progressd to
AC+IC). It is important to point out that only 3 of these
cavitated lesions were active ones and 15 were small
cavities with characteristics of inactive lesions. Seven
non-cavitated surfaces at the beginning of the study
were filled during the course of the study by private
dentists without the indication of the study group. These
surfaces were either sound or with arrested lesions.

The distribution of children in terms of the num-
ber of occlusal active lesions is reported in Table 2. At
baseline, there was a similar distribution of occlusal
active lesions in the control and test groups (38% and
42% of children had no active lesions, respectively). At
the end of the first and second years, the control group
maintained a similar distribution, while in the test group
a tendency for a concentration of children with fewer
active lesions (96% of children had no active lesions at
the second year) was observed.

The number of recall visits necessary to control
occlusal caries activity, in the study group, is reported
in the Table 3. In the first year, 53% of children needed
no recall visits in addition to the basic program. This
percentage in the second year was 82%. The number of
recall visits was reduced during the studied period. In
the first year, 19 children needed 3-7 recall visits, and
after 2 years only 3 children need 3-5 recall visits.

The effect of motivation on oral hygiene was
evaluated through the decrease of gingival bleeding.
After two years of study, there was a reduction of 52%
in the gingival bleeding in the study group (baseline:
31.16 ± 18.78; after two years: 15.02 ± 12.60; p<0.05).
In the control group, there was no significant difference
between the two periods (baseline: 23.53 ± 15.02; after
two years: 22.80 ± 15.09).

Table 1. State of each occlusal first permanent molar surface at
baseline and after two years.

Baseline 2 years

S+INC+Se ANC AC IC F

Control Group
Unerupted 77 46 26 3 0 2
S+INC+Se 123 89 13 7 10 4
ANC 56 31 11 3 5 6
AC 14 0 2 3 2 7
IC 9 2 0 0 2 5
F 5 0 0 0 0 5
Total 284 168 52 16 19 29

Test Group
Unerupted 101 95 0 1 2 3
S+INC+Se 110 101 0 1 5 3
ANC 64 54 0 1 8 1
AC 15 0 0 0 10 5
IC 5 0 0 0 2 1
F 1 0 0 0 0 1
Total 296 250 0 3 27 14

The first column indicates the clinical diagnosis at baseline and
the other columns the changes that took place during the study
period. S = sound, INC = inactive non-cavitated lesion, Se =
sealed surface, ANC = active non-cavitated lesion, AC = active
cavitated lesion, IC = inactive cavitated lesion, F = filled surface.
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DISCUSSION

The present study demonstrates that a two-year
preventive program, based on individualized disease
activity, can prevent and control caries on the occlusal
surface, including lesions of enamel and dentin.

Although the children received fluoride in water
and almost all Brazilian toothpastes are fluoridated,
their caries experience was high compared to other
studies (1,3). Comprehensive public oral health care
(preventive or conservative treatment) is not provided
to this population free of charge. Only 21% of the
children were caries free at 5-6 years which differs
greatly from the WHO goal for the year 2000 that is
50% caries-free children at this age. Although the caries
experience has decreased in Porto Alegre in the last 20
years (10), children still have a high prevalence of
caries as shown by the DMFS values of the 7-8-year-old
control group children (2.04 ± 2.02). The disease is
mostly concentrated on the occlusal surfaces, but other

surfaces are also affected. The disease experience of
these children shows the necessity of additional pre-
ventive measures to control caries.

In Brazil, children begin public school education
at 5-6 years of age, a time when the first permanent
molars are under eruption, the most critical period for
caries initiation on occlusal surfaces. Occlusal surface
of erupting teeth is more caries prone due to favorable
conditions for plaque accumulation. It is believed that
mechanical physiological forces of full occlusion dis-
turb the plaque accumulation making these surfaces
less susceptible to caries development (7,8). Backer
Dirks (11) has already reported that many of the caries
lesions on buccal surfaces that developed soon after
eruption were sound (51%) or unchanged (36%) after 7
years. He considered the lesions’ arrest to be mainly a
result of physiologic passive exposure of the tooth
leading to a change in local conditions for plaque
accumulation. Studying first permanent molars,
Carvalho et al. (8) observed a significant reduction in
easily detectable plaque formed after 48 h without oral
hygiene in fully erupted teeth compared to partially
erupted teeth. They also found that the proportion of
active lesions was reduced in fully erupted teeth and
arrested lesions were mainly observed in the same
group.

The reason for treating 5-6-year-old children in
this study was to make it possible to control the disease
during eruption of their first permanent molars. At the
beginning of the study, some children already had
erupted first permanent molars with caries (non-cavi-
tated and cavitated dentin lesions). Children participat-
ing in the test group had non-cavitated and some of the
cavitated lesions were controlled (arrested). This was
probably not only the result of the treatment program
but also the increased number of first permanent molars
in full occlusion as indicated by the data of the control
group children. The control children who did not par-
ticipate in any preventive program had a large number
of active non-cavitated and cavitated lesions through-
out the study. However, it is important to point out that
of the 56 surfaces with non-cavitated lesions at the age
of 5-6 years, 31 (55%) were sound at the age of 7-8 and
16 (29%) did not progress or progressed to small ar-
rested cavitated dentin lesions. Moreover, it is clear
from the control group data that there was a higher
number of active lesions in partially erupted teeth than
in the fully erupted ones. In contrast, arrested lesions

Table 3. Number of recall visits during the experimental period.

Number of children

Recall visits First year Second year

0 39 61
2 16 10
3 10 1
4 4 1
5 2 1
6 2 0
7 1 0

Total 74 74

Table 2. Distribution of children according to the number of
active lesions (non-cavitated and cavitated) on the occlusal
surface of the first permanent molar.

Test Control

Lesions Baseline 1 year 2 years Baseline 1 year 2 years

0 31 67 71 27 38 35
1 15 5 3 18 12 17
2 17 2 0 13 9 11
3 7 0 0 12 8 3
4 4 0 0 1 4 5
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were mainly seen in fully erupted teeth. This suggests
that maintenance of tooth integrity in the oral cavity is
also related to mechanical wear during natural function
and mastication preventing bacterial growth on teeth
(11).

A program based on individualized disease ac-
tivity can promote oral health, restricting over-treat-
ment and lowering program cost, because it treats only
specific necessities of each person. It is known that only
25% of the individuals are responsible for the highest
caries prevalence (12) being more rational to invest
resources directed to disease-active children reducing
the recalls for healthy people who do not need treat-
ment. In this study, the individualized recall system
showed a decrease in the number of recall visits from
the first to the second year. In the second year, only a
small number of children needed recall visits to control
caries disease (Table 3). The children received indi-
vidualized recall visits according to their gingival in-
flammation only in the first period. The subsequent
recall visits were planned only regarding their caries
activity. This standardized treatment in relation to gin-
gival bleeding reduced gingival inflammation. This
indicates that individualized treatment applied to caries
should also be extended to periodontal disease.

Periodic toothcleaning associated with topical
fluoride application resulted in caries activity control.
Some authors have already reported that periodic
toothcleaning (13) or simply periodic plaque distur-
bance (14) can control disease. Programs based on
patient education, intensive home-based plaque control
and professional toothcleaning can control dental car-
ies (7,15,16). However, these studies used fluoride
applications in patients when plaque control was not
sufficient to prevent disease. In these studies, as in the
present one, it is difficult to measure the role tooth
cleaning or fluoride applications had on the control of
caries disease. Studies that used only oral hygiene had
controversial results (17).

Considering the role that bacteria and their meta-
bolic products play in the caries process, the time for
“bacterial invasion” was considered borderline from
non-operative to operative treatment. As bacteria inva-
sion in enamel lesions is limited, arrestment of non-
cavitated lesions has been widely accepted (18). Arrest-
ment of dentin caries has been discussed because it is
well established that proper invasion of bacteria is
noted after exposure of dentin to the bacteria biomass.

However, authors have demonstrated the possibility to
arrest active root dentin lesions (19). Since dentin root
lesions can be arrested by non-operative treatment, it is
possible to conclude that superficial bacteria invasion
to dentinal tubules per se cannot be used as an indica-
tion for operative treatment (4). Lesions can be con-
verted from active to inactive stages by surface plaque
removal (20), demonstrating that no antimicrobial or
operative treatment is required to eliminate microor-
ganisms present within the dentinal tubules.

The treatment of dentin coronal cavities, espe-
cially in occlusal surfaces, has almost always been
associated with invasive techniques. In this study, oc-
clusal cavitated lesions showed clinical signs of arrest-
ment after non-operative treatment (control of etiologic
factors and fluoride application).

The present study indicates that it is possible to
control caries disease with non-operative treatment
based on individualized disease activity. Moreover,
the possibility to control caries lesions including non-
cavitated and cavitated ones was demonstrated. It is,
therefore, possible to enforce a non-invasive practice
even in occlusal surface in place of traditional therapy
based on invasive procedures to control the disease.

RESUMO

O objetivo deste estudo foi descrever os resultados de dois anos
de um programa de tratamento individualizado desenhado para
controlar cáries oclusais em primeiros molares permanentes em
erupção. A amostra consistiu de 145 estudantes de 5-6 anos
divididos em um grupo controle (n=71) e um grupo teste (n=74).
Todas as crianças do grupo teste receberam um programa
preventivo básico bianual e um sistema de reconsultas de acordo
com a sua atividade de doença individual. O programa básico
consistiu de 3 (março) e 2 (agosto) sessões de orientação de
higiene oral e escovação com gel fluoretado. A análise dos dados
iniciais e de um e dois anos, apresentou uma significativa redução
no número de lesões ativas no grupo teste. No grupo controle
existiam inicialmente 70 lesões ativas, depois de 2 anos
permaneciam 68 superfícies com doença e 24 superfícies haviam
sido restauradas. As crianças do grupo teste tinham, no início do
estudo, 80 superfícies com lesões ativas e depois de 2 anos
permaneciam ativas apenas 3 superfícies. Das 15 lesões cavitadas,
apenas 5 precisaram ser restauradas. O programa mostra que
cuidados especiais individualizados a crianças com os dentes em
erupção podem controlar as cáries oclusais.
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