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ABSTRACT:
Purpose. To evaluate children’s behaviour using the

Frankl scale during the treatment of dentin carious lesions
(code 05 according to ICDAS II) on primary molars, using
chemo-mechanical excavation with Brix 3000.

Material. The study included 57 children aged 4 to
6 years, divided into two groups: Group 1 - 33 children
aged 4-5 years; Group 2 - 24 children aged 5-6 years.

Methods. The treatment protocol consisted of four
main steps: carious lesion exposure, selective removal of
infected dentin from the EDJ and cavity walls, and exca-
vation of the cavity floor to affected dentin. In both
groups, carious dentin was removed using Brix 3000 (half
a grain of rice in amount, 2 minutes of application), fol-
lowed by placement of a liner and restoration with
compomer.

Children’s behaviour was assessed using the Frankl
scale before and after treatment. To influence behaviour,
the “Tell-Show-Do” technique was applied.

Results. After the completion of treatment with Brix
3000, no children in either group exhibited definitely nega-
tive behaviour. The number of children with negative be-
haviour also decreased. There was an increase in the pro-
portion of children showing positive and definitely posi-
tive behaviour following chemo-mechanical excavation
with Brix 3000.

Conclusion. Chemo-mechanical excavation with
Brix 3000 positively influences children’s behaviour dur-
ing treatment. Combined with the “Tell-Show-Do” tech-
nique, it helps build trust and a positive attitude — cru-
cial for successful paediatric dental care.

Keywords: Brix 3000, behaviour, Frankl scale, cari-
ous lesions,

INTRODUCTION:
The precise execution of dental procedures in

childhood largely depends on children’s behaviour. Fac-
tors that may influence it are of a social nature, such as
the family’s socio-economic status, education, and
socialization [1, 2].

The dentist’s ability to assess children’s behaviour
aids in the proper planning and implementation of treat-
ment, which is especially important during childhood.
Moreover, this assessment also supports the selection of
various behaviour management methods and techniques
[1]. The assessment of children’s behaviour in a dental
setting serves to determine the level of anxiety experi-
enced by the child during treatment [3,4]. According to
Sharma and Tyagi, accurate evaluation of children’s be-
haviour helps the dentist plan all visits in the most ef-
fective and efficient way possible [5].

Minimally invasive treatment of carious lesions in
childhood should be comfortable, gentle, and promote
positive patient behaviour [6, 7]. Conventional treatment
using rotary burs has many disadvantages—unpleasant
sensations from vibrations, noise, the need for anaesthe-
sia, and the potential removal of healthy tooth structure.
The use of conventional burs is one of the main factors
contributing to dental anxiety and negative behaviour
in childhood [7, 8].

Chemo-mechanical caries removal agents are be-
ing established as a modern, minimally invasive alter-
native to conventional methods. They are characterized
by the selective degradation of the organic component
of demineralized dentin. This occurs through a targeted
and self-limiting mechanism that affects only the com-
promised structures [9, 10].

Unlike conventional cavity preparation, chemo-
mechanical caries removal is characterized by lower in-
vasiveness, reduced pain symptoms, and often eliminates
the need for local anaesthesia [11]. Moreover, due to its
gentle action, this method is particularly suitable for
paediatric patients, individuals with dental anxiety, or
when applying minimally invasive principles in modern
dentistry [12, 13].

A new material currently in use is Brix 3000. Brix
3000 is an enzymatic gel for chemo-mechanical caries
removal, containing a high concentration of papain - a
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natural proteolytic enzyme derived from papaya. It se-
lectively breaks down necrotic carious dentin without
damaging healthy tissue. The product enables painless
and atraumatic removal of carious dentin, making it par-
ticularly suitable for use in paediatric dental practice
[14, 15].

Chemo-mechanical agents such as Brix 3000 are
increasingly being used in daily practice, especially in
paediatric dentistry, as clinical data and positive out-
comes continue to accumulate.

PURPOSE:
To evaluate children’s behaviour using the Frankl

scale during the treatment of dentin carious lesions
(code 05 according to ICDAS II) on primary molars, us-
ing chemo-mechanical excavation with Brix 3000.

MATERIALS AND METHODS:
Material
The study included 57 children aged 4 to 6 years,

distributed as follows:
- Group 1 – 4-5-year-olds, comprising a total of

33 children
- Group 2 – 5-6-year-olds, comprising a total of

24 children
The inclusion criterion for the study was the pres-

ence of at least one proximal or occlusal dentin carious
lesion coded as 05 according to ICDAS II on a primary
molar.

Methods
Diagnosis of Carious Lesions
To be included in the study, each carious lesion

was required to fulfil the following clinical visual crite-
ria:

- the lesion’s outline does not extend beyond half
the distance from the deepest point of the fissure to the
tip of the nearest cusp

- absence of destroyed cusp because of the caries
process

- involvement of up to one-third of the proximal
surface

- the adjacent cusp is not affected by the carious
process

Cavity Preparation Protocol Using Brix 3000
The treatment protocol consists of four main

stages: exposure of the carious lesion, removal of cari-
ous dentin from the enamel–dentin junction (EDJ) and
cavity walls until sound dentin is reached, and excava-
tion of the cavity floor to affected (but not infected) den-
tin. In both groups, carious dentin was removed using
Brix 3000, applied in an amount equivalent to half a
grain of rice, for a duration of 2 minutes. This was fol-
lowed by placement of a liner (Biner LC) and restora-
tion with a compomer material (Glasiosite, Voco).

Method for Assessing Children’s Behaviour Us-
ing the Frankl Scale Before and After Treatment

Behaviour was assessed using the Frankl scale [16]
in two stages:

-Stage 1 – assessment of the initial behaviour of

all participating children
-To help manage the child’s behaviour in the den-

tal setting, the “Tell–Show–Do” method was applied.
The child received an explanation—using age-appropri-
ate language—about what Brix 3000 is and how it works

-Stage 2 – assessment of the child’s behaviour af-
ter completion of the treatment.

Frankl Behavior Rating Scale [16]:
-Definitely Negative: Refusal of treatment, force-

ful crying, fearfulness, or any other overt evidence of ex-
treme negativism; child is completely uncooperative,
showing marked resistance to treatment; may be crying
loudly, kicking, or trying to escape.

-Negative: Reluctance to accept treatment, unco-
operative behaviour, some evidence of a negative atti-
tude

-Positive: Acceptance of treatment; cautious be-
haviour at times; willingness to comply with the den-
tist, though perhaps with some reservation; follows di-
rections cooperatively.

-Definitely Positive: Good rapport with the den-
tist, interested in the dental procedures, laughing and en-
joying the situation.

Statistical Methods
For the statistical analysis of the data, the special-

ized software IBM SPSS, version 19.0, was used. Descrip-
tive statistics (frequencies and percentages) were applied
to analyze the distribution of children’s behaviour ac-
cording to the Frankl scale before and after treatment.
To compare two proportions (relative shares) between
groups, an alternative test for proportion comparison was
used. A p-value of less than 0.05 was considered statis-
tically significant.

RESULTS:
The presented results show how the behaviour of

the examined children, as measured by the Frankl scale,
changes following the application of chemo-mechanical
caries removal with Brix 3000.

Graph No. 1 presents the distribution of the be-
haviour of all examined children according to the Frankl
scale before treatment with Brix 3000.

Graph 1. Distribution of behaviour according to
the Frankl scale before treatment with Brix 3000
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It is evident from the graph that before treatment,
54% of the examined children exhibited negative behav-
iour, followed by 21% who showed positive behaviour.
Definitely negative behaviour was observed in 14% of
the children, while only 11% demonstrated definitely

positive behaviour.
Graph No. 2 presents a comparative analysis of be-

haviour according to the Frankl scale before and after
treatment in the group of 4–5-year-old children.

Graph 2. Comparative behaviour assessment using the Frankl scale before and after treatment with Brix 3000 in
4-5-year-old children

It is noteworthy that following treatment with Brix
3000, no children aged 4–5 years exhibited definitely nega-
tive behaviour according to the Frankl scale. Furthermore,
a significant reduction in negative behaviour was observed
— from 63.6% to 12.1% — accompanied by a marked in-
crease in positive behaviour to 63.3%. These changes were
statistically significant (t = 5.09, p < 0.05). An increase was
also observed in the percentage of children demonstrating

definitely positive behaviour—from 12.1% to 24.2%
(t=1.29, p < 0.05). These results indicate that chemo-me-
chanical caries removal using Brix 3000 has a positive ef-
fect on the behaviour of young children aged 4–5 years.

Graph No. 3 presents a comparative analysis of
behavior according to the Frankl scale before and after
treatment with Brix 3000 in the group of 5–6-year-old chil-
dren.

Graph 3. Comparative behaviour assessment using the Frankl scale before and after treatment with Brix 3000 in
5–6-year-old children

Graph No. 3 once again shows an improvement in
behaviour following treatment with Brix 3000. No chil-
dren demonstrated definitely negative behaviour after
treatment, compared to 16.6% before. A notable decrease
is also observed in the proportion of children with nega-
tive behaviour — from 41.6% to 16.6% — a difference

that is statistically significant (t=1.98, p<0.05). Statisti-
cally significant changes are also seen in the group of chil-
dren with positive behaviour, where an improvement to
50% was recorded (t=1.19, p<0.05). A substantial differ-
ence is evident in the group of definitely positive chil-
dren: prior to treatment, only 8.3% belonged to this cat-
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egory, whereas after chemo-mechanical caries removal with
Brix 3000, this percentage increased dramatically to
33.3%. This difference is statistically significant (t=2.24,
p<0.05).

These results demonstrate that chemo-mechanical
caries removal with Brix 3000 can be successfully applied

in paediatric patients and leads to a positive change in
children’s behaviour.

Table 1 presents comparative data from the assess-
ment of behaviour according to the Frankl scale before
and after chemo-mechanical caries removal with Brix
3000 in 4–5- and 5–6-year-old children.

The table shows that, as with the 4–5-year-olds, the
5–6-year-olds also exhibited predominantly positive be-
haviour after treatment, with 63.6% and 50% demonstrat-
ing positive behaviour, and 24.2% and 33.3% showing
definitely positive behaviour, respectively.

It is notable that the percentage of children display-
ing definitely negative and negative behaviour decreased
in both groups after treatment with Brix 3000. In the 4–
5-year-old group, definitely negative behaviour was elimi-
nated.

The results indicate that children aged 4–5 years
showed a greater positive improvement in behaviour af-
ter the completion of treatment with Brix 3000, compared
to those aged 5–6 years (t=2.14, p<0.05; t=3.02, p<0.05).
This outcome may be explained by the fact that younger
children are more likely to respond positively, as they may
have fewer negative dental experiences due to their
younger age. This underscores the importance of estab-
lishing positive behaviour toward dental procedures from
the earliest stages of childhood.

Overall, these results demonstrate that chemo-me-
chanical caries removal with Brix 3000 has a positive im-
pact on the behaviour of all children. However, the
younger group exhibited a significantly greater degree of
positive change compared to the older group, making the
method particularly recommended for this age group.

DISCUSSION
Chemo-mechanical caries removal is considered a

minimally invasive and atraumatic technique. In addition

to its other well-documented benefits, it is particularly
suitable and recommended for young children, as it helps
foster positive attitudes toward dental treatment.

In our study, most of the participants initially ex-
hibited either negative or positive behaviour (but not at
the extremes) according to the Frankl scale. Children with
definitely negative or definitely positive behaviour were
less common.

Following treatment with Brix 3000 and the appli-
cation of the “Tell-Show-Do” technique, a clear trend of
behavioural improvement was observed in both age
groups (4-5 and 5-6 years), as assessed by the Frankl scale.
In the 4-5-year-old group, the proportion of children dem-
onstrating definitely positive behaviour nearly doubled -
from 12.1% to 24.2%. A similar trend was observed in the
5-6-year-old group, where definitely positive behaviour
increased to 33.3%, which is nearly a fourfold rise. These
results were statistically significant and confirm that car-
ies removal with Brix 3000, when combined with the
“Tell-Show-Do” method, can be successfully applied to
improve young children’s behaviour in dental settings.

Notably, none of the children in either group re-
tained definitely negative behaviour after treatment. There
was also a sharp decline in the number of children exhib-
iting negative behaviour - approximately fivefold in the
4–5-year-olds (from 63.6% to 12.1%) and nearly twofold
in the 5–6-year-olds (from 41.6% to 16.6%).

Interestingly, the older children (5-6 years) showed
more positive behaviour before treatment compared to the
younger group. However, the 4-5-year-olds demonstrated

Table 1. Comparative assessment of behaviour using the Frankl scale before and after chemo-mechanical caries
removal with Brix 3000 in children aged 4–5 and 5–6 years

Children aged Children aged

Frankl Scale 4–5 years 5–6 years T-test

N % N %  

Definitely Negative Before 4 12.10% 4 16.60%

After 0 0% 0 0%

Before 21 63.60% 10 41.60%

Negative After 4 12.10% 4 16.60%

Difference 17 51.54% 6 25% t=2.14 p<0.05

Before 4 12.20% 8 33.30%  

Positive After 21 63.60% 12 50%

Difference 17 51.54% 4 16.67% t=3.02 p<0.05

Before 4 12.10% 2 8.30%  

Definitely Positive After 8 24.20% 8 33.30%

Difference 4 12.12% 6 8.84% t=1.23 p<0.05
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a more pronounced improvement after treatment, with a
greater increase in positive behaviour and a more signifi-
cant reduction in negative behaviour. These findings sug-
gest that younger children respond more positively to
chemo-mechanical caries removal with Brix 3000, likely
due to their greater behavioural adaptability and lack of
entrenched fear-related attitudes.

It can be concluded that chemo-mechanical caries
removal with Brix 3000 is particularly effective in early
childhood. Its early implementation in dental practice may
result in a more profound positive behavioural shift in
young children. The underlying reason for this improve-
ment may be attributed to the absence of vibration, noise,
and pain during the procedure - factors commonly asso-
ciated with traditional rotary instruments.

These findings are also supported by evidence in
the existing scientific literature.

In a study by Ismail, it was demonstrated that when
Brix 3000 is used during the treatment of carious lesions,
76.6% of children showed positive behaviour according to
the Frankl scale, 3.3% exhibited definitely positive behav-
iour, and 20% displayed negative behaviour. After treat-
ment, none of the children was categorized as having nega-
tive behaviour; 33.3% showed positive behaviour, while
66.6% demonstrated definitely positive behaviour. The
children described the enzymatic method as painless. The
study concluded that chemo-mechanical caries removal can
be successfully applied in paediatric dentistry and leads
to a positive behavioural change in children [17]. These
findings are consistent with our own results.

According to Sharma, assessing children’s behav-
iour is one of the most important skills of a paediatric
dentist. The author emphasizes that proper behaviour as-
sessment allows for the most appropriate treatment plan-
ning for each child. His study confirmed that the Frankl
scale is a reliable tool for monitoring behavioural
progress. The results show that this scale allows for a

quantitative evaluation of the positive impact of treat-
ment methods and illustrates how children can transition
from fear and refusal of treatment to active participation
and improved behaviour. The study also demonstrated
that non-pharmacological techniques such as the “Tell-
Show-Do” method are effective in improving cooperation
during dental treatment in children [5].

Prabhov concluded that Brix 3000 can be success-
fully used for treating carious lesions in primary teeth, as
it allows for the selective removal of only irreversibly
damaged tissue. Furthermore, the study showed that
chemo-mechanical caries removal with Brix 3000 contrib-
utes to the development of positive behaviour according
to the Frankl scale [18]. These results also support our
findings.

Another study showed that children treated with
Brix 3000 exhibited more positive behaviour and expe-
rienced less discomfort according to the Frankl scale dur-
ing the procedure. The authors stated that Brix 3000 con-
tributes to reduced anxiety and improved cooperation.
They concluded that chemo-mechanical caries removal
with Brix 3000 leads to more positive behaviour in chil-
dren as measured by the Frankl scale [19]. These findings
confirm that the enzymatic method of caries removal with
Brix 3000 is effective, comfortable, and painless in pae-
diatric patients and further support our conclusion that
Brix 3000 has a positive impact on children’s behaviour.

CONCLUSION:
The use of Brix 3000 as an alternative method of

modern minimally invasive treatment for the removal of
carious dentin has a positive influence on children’s be-
haviour during the treatment of carious lesions. Brix 3000
can be effectively combined with the well-established
“Tell-Show-Do” technique to build trust and a positive
attitude in young children - an essential factor for the suc-
cess of paediatric dental care.
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