Journal of IMAB
ISSN: 1312-773X
https://www.journal-imab-bg.org

OPEN 8 ACCESS
BY SA

https://doi.org/10.5272/jimab.2026322.6943

Journal of IMAB. 2026 Apr-Jun;32(2)

Original article

DENTAL ANXIETY DURING THE TREATMENT OF
CARIOUS LESIONS IN CHILDREN USING BRIX

3000 AND CONVENTIONAL CAVITY PREPARA-

TION

Zornitsa Lazarova

Department of Paediatrics Dentistry, Faculty of Dental Medicine, Medical Uni-
versity — Sofia, Bulgaria.

ABSTRACT

The dentist’s ability to assess anxiety and emotional
perception in children is essential for effective planning
and delivery of dental treatment in paediatric patients.

Aim. Comparative assessment of dental anxiety us-
ing the Facial Image Scale during chemo-mechanical car-
ies excavation with Brix 3000 and conventional rotary bur
preparation.

Materials and Methods. A total of 72 children aged
4-6 years were included in the study and divided into two
groups. Group 1 — 42 children treated with chemo-mechani-
cal caries excavation using Brix 3000, while Group 2 (con-
trolled group) included 30 children treated with conven-
tional rotary bur preparation. Cavity preparation in both
groups followed a standardized protocol, and the quality
of excavation was assessed using fluorescence control. Den-
tal anxiety was evaluated using the Facial Image Scale be-
fore and after treatment.

Results. Chemo-mechanical excavation with Brix
3000 resulted in a marked reduction in dental anxiety. Af-
ter treatment with Brix 3000, no children were classified
at the highest anxiety level (Level 5), while the propor-
tion of children with no anxiety (Level 1) increased sig-
nificantly. In contrast, the distribution of anxiety levels in
the conventional preparation group showed minimal
change after treatment. Overall, children treated with Brix
3000 demonstrated lower anxiety levels compared with
those treated using the conventional method.

Conclusion. Chemo-mechanical caries excavation
using Brix 3000 leads to a significant reduction in dental
anxiety compared with conventional cavity preparation.
This technique represents a successful and alternative ap-
proach for the management of carious lesions in paediatric
dentistry.
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INTRODUCTION

The dentist’s ability to assess the level of anxiety and
emotional perception in children is essential for the effec-
tive planning and delivery of dental treatment in paediatric
patients. This ability also facilitates the selection of appro-
priate methods and techniques for behaviour modelling and
management [1].

In dentistry, three different terms are used to describe
patients’ emotional responses to dental treatment: fear, anxi-
ety, and phobia [2, 3]. Although these terms are often used
interchangeably, they differ in meaning and clinical signifi-
cance. Fear is a normal emotional response to a real or per-
ceived threat that occurs immediately before or during a spe-
cific situation, such as a dental visit [2, 4]. Anxiety is a more
generalized feeling of apprehension that may occur even in
the absence of a specific stimulus and is often associated
with negative expectations or previous traumatic experi-
ences. Phobia, on the other hand, represents an intense, irra-
tional, and often paralyzing fear of dental treatment, which
may lead to complete avoidance of care even when treat-
ment is necessary [2, 4, 5].

Dental anxiety is one of the most common problems
encountered in the treatment of children. It is associated with
negative expectations related to traumatic experiences, nega-
tive attitudes within the family, fear of pain and injury, as
well as previous unsuccessful and painful dental treatments.
Dental anxiety contributes to neglected oral health [6, 7].
According to Eitner, avoidance of dental treatment leads to
an increase in dental anxiety and a higher number of cari-
ous lesions. Anxiety affects not only the individual’s oral
health but also their personal life [8].

The minimally invasive approach to the treatment of
carious lesions in paediatric patients aims to provide maxi-
mum comfort and a gentle treatment experience while pro-
moting a positive emotional perception of dental care [9].
Unlike traditional methods involving rotary instruments,
chemo-mechanical caries excavation eliminates several
negative factors such as unpleasant vibrations, loud noise,
the need for anaesthesia, and the risk of removing healthy
tooth structure. The conventional use of rotary burs is often
associated with increased dental anxiety and negative emo-
tional perception in children and may lead to fear of future
dental visits [10, 11].
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In the context of minimally invasive approaches,
chemo-mechanical excavation represents a suitable option
for paediatric dental treatment. Brix 3000 is a gel contain-
ing the active ingredient papain 10% (3000 U/mg). In this
product, papain is bio-encapsulated using the innovative
E.B.E. technology (Encapsulating Buffer Emulsion), which
ensures enzyme stability, enhances its activity, and immo-
bilizes it in an appropriate form. As a result, higher proteo-
Iytic efficiency is achieved through more precise and selec-
tive removal of the collagen structure within the affected tis-
sue, enhanced antibacterial activity, and increased antisep-
tic effects on the treated areas [12].

All these characteristics make Brix 3000 a promising
alternative in minimally invasive caries treatment, particu-
larly in paediatric dentistry [13, 14].

PURPOSE

Comparative assessment of dental anxiety using the
Facial Image Scale during chemo-mechanical caries excava-
tion with Brix 3000 and conventional rotary bur preparation.

MATERIAL

A total of 72 children aged 4 to 6 years participated
in the study and were divided into two comparative groups.
In 42 children (Group 1), chemo-mechanical caries excava-
tion using Brix 3000 was performed, while the remaining
30 children (Group 2) were treated using the conventional
mechanical method with a rotary bur and served as the con-
trol group.

Children were included if they presented with at least
one approximal or occlusal carious lesion on a primary mo-
lar classified as ICDAS II code 05, showed no signs of acute
symptomatology, had at least one year remaining before
physiological tooth exfoliation, and exhibited no periapi-

cal changes. Exclusion criteria were acute symptomatology,
periapical pathology, and teeth with imminent exfoliation.

METHODS

Cavity Preparation Protocol Using Brix 3000 and
Rotary Bur

The cavity preparation protocol included the follow-
ing stages: access to the carious lesion and removal of in-
fected dentin from the cavity walls to a depth of 1-2 mm
beyond the enamel-dentin junction, reaching hard, sound
dentin. The quality of cavity preparation was assessed us-
ing fluorescence control (ProFace) until the absence of fluo-
rescence on the cavity walls and the presence of affected den-
tin at the cavity floor, indicated by pale pink fluorescence.

In the experimental group (Group 1), caries excava-
tion was performed using Brix 3000 in an amount equiva-
lent to half a grain of rice, with an application time of 2 min-
utes (aaccording to the manufacturer). Subsequently, a cal-
cium hydroxide liner (Biner LC — Meta Biomed) was applied,
and the cavity was restored with a compomer material
(Glasiosite, Voco).

In the control group (Group 2), carious dentin was re-
moved using the conventional cavity preparation technique
with a rotary bur until the same fluorescence criteria were
achieved, followed by an identical restorative protocol.

Method for assessing dental anxiety in the examined
children using the Facial Image Scale

The Facial Image Scale (FIS) [15] is a widely used
visual tool for assessing dental anxiety in children. The scale
consists of five faces expressing different emotions, ranging
from very unhappy to very happy. Children are asked to se-
lect the face that best represents how they feel at the time of
assessment. Each face corresponds to a specific level of anxi-
ety, which is presented in the following table.

Table 1. Interpretation of dental anxiety levels according to the Facial Image Scale

Facial Image :
Scale Face Anxiety

Level 5 Very unhappy face | Very high anxiety — the child is highly anxious and frightened

Level 4 Unhappy face High anxiety — the child appears worried and sad, with low self-confidence

Level 3 Neutral face Moderate. anxiety — .the child does. not display specific emotions and may
appear slightly worried or uncertain

Level 2 Happy face Minimal anxiety - the child feels comfortable and may be slightly tense,
but does not experience fear.

Level 1 Very happy face No anxiety — the child is completely calm, smiling, and without fear

Each child selected the face that best represented their level of anxiety immediately before treatment and after com-

pletion of treatment.

Fig. 1. Facial Image Scale
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Statistical methods

All primary data were coded, entered a computerized
database, and subjected to statistical grouping and analy-
sis. Statistical analyses were performed using IBM SPSS
Statistics (version 19.0) and Microsoft Excel (Microsoft
365). Pearson’s chi-square test (?) was used to test hypoth-
eses regarding associations between categorical variables.
An alternative statistical test was applied to compare two
proportions. Categorical data are presented as frequencies
and percentages and graphically illustrated using bar
charts to depict the distribution of anxiety levels assessed
by the Facial Image Scale. Comparative analyses were per-
formed between treatment groups and between pre- and

post-treatment assessments. Statistical significance was es-
tablished at a significance level of p < 0.05.

RESULTS

The obtained results present the assessment of chil-
dren’s dental anxiety before and after chemo-mechanical
caries excavation with Brix 3000 and conventional rotary
bur preparation, as well as a comparison between the two
treatment modalities.

Graph 1 illustrates the comparative characteristics of
dental anxiety before treatment in both groups, assessed
using the Facial Image Scale.

Fig. 2. Comparative characteristics of dental anxiety assessed using the Facial Image Scale before treatment with

Brix 3000 and conventional cavity preparation.
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The graph indicates that dental anxiety among the
examined children predominantly falls within the moder-
ate range, with approximately 60—70% of participants scor-
ing at Levels 2, 3, and 4 of the Facial Image Scale. In con-
trast, extreme anxiety levels are infrequent, with only a
small number of children classified at the lowest (Level 1)

and highest (Level 5) levels. The absence of statistically
significant differences at baseline supports the validity of
the obtained results.

Table 2 presents the comparative characteristics of
anxiety assessment before and after treatment in all chil-
dren treated with Brix 3000.

Table 2. Comparative characteristics of anxiety assessment using the Facial Image Scale during treatment with

Brix 3000.
Facial Image Before Brix 3000 After Brix 3000 Alternative
Scale N Yo+Sp N Yo+sp t-test

Level 5 8 19% 0 0%

Level 4 12 28.57+6.97 2 4.76+3.29 t=3.09 p<0.05
Level 3 10 23.81+6.57 15 35.71+7.39 t=1.20 p>0.05
Level 2 9 21.43+6.33 9 21.43+6.33

Level 1 3 7.14£3.97 16 38.10+7.49 t=3.65 p<0.05
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Prior to chemo-mechanical excavation using Brix
3000, the assessment of children’s anxiety with the Facial
Image Scale indicates that nearly half of the patients
(52.38% - Level 4 + Level 3) rate their anxiety at Levels 3
and 4. In contrast, only 19% of the children present with
the highest level of anxiety (Level 5). Among all partici-
pants, 7.14% are classified at Level 1, indicating the ab-
sence of anxiety.

After completion of treatment with Brix 3000, a sig-
nificant change in anxiety levels is observed. No children
are classified at the highest anxiety level (Level 5), while

the proportion of patients at Level 1 increases markedly to
38.1%. In addition, an increase in self-assessed Level 3
anxiety is observed, rising from 23.8% to 35.7%. The pro-
portion of children with high anxiety levels (Level 4) de-
creases sharply to 4.76%.

The results demonstrate the positive effect of
chemo-mechanical excavation using Brix 3000 on chil-
dren’s anxiety during dental treatment.

Table 3 presents the assessment of anxiety using the
Facial Image Scale in the conventional cavity preparation
method, both before and after treatment.

Table 3. Anxiety assessment using the Facial Image Scale before and after conventional cavity preparation.

Facial Image Before After
Scale N Yo+Sp Yo+sp
Level 5 2 6.7% 0 0%
Level 4 10 33.3+8.61 26.7+8.07
Level 3 30+8.37 14 46.67+9.11
Level 2 23.3+7.72 20+7.30
Level 1 6.7% 6.7%
Total 30 100% 30 100%
x?=3.386" p>0.05

The table indicates that prior to conventional cav-
ity preparation, children are almost evenly distributed
between self-assessed Level 4 (33.3%) and Level 3 (30%)
anxiety, followed by those classified at Level 2 (23.3%).
The lowest proportions are observed at Levels 5 and 1,
each accounting for 6.7%. After treatment, no children are
classified at Level 5, indicating the absence of very high
anxiety, and the proportion of children with Level 4 anxi-

ety also decreases. Notably, following treatment, the
number of children with Level 3 anxiety increases, while
the number of children at Levels 2 and 1 remains un-
changed.

Figure 2 presents a comparative analysis of chemo-
mechanical excavation using Brix 3000 and conventional
bur preparation, assessed with the Facial Image Scale af-
ter treatment.

Fig. 3. Comparative analysis of anxiety assessed using the Facial Image Scale during treatment with Brix 3000

and conventional cavity preparation.
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The graph shows that after completion of treatment,
no children in either preparation method are classified at
the highest anxiety level (Level 5). Notably, the number
of children classified at Level 4 anxiety is significantly
lower in the enzymatic excavation group treated with Brix
3000 compared with those treated using the conventional
method. In contrast, the proportion of children classified
at Level 1 increases significantly in Group 1 (Brix 3000)
compared with the control group. No statistically signifi-
cant differences are observed between the two preparation
methods at Levels 3 and 2 (p > 0.05).

These findings indicate that chemo-mechanical ex-
cavation using Brix 3000 is better accepted by children
and leads to a statistically significant reduction in anxi-
ety, as well as the development of a more positive emo-
tional perception of dental treatment, compared with the
conventional cavity preparation method.

DISCUSSION

Our results show that prior to chemo-mechanical
excavation with Brix 3000, nearly half of the children
(52.38%) demonstrated high levels of anxiety, with 19%
exhibiting the highest anxiety level (Level 5) as assessed
by the Facial Image Scale. At the same time, only 7.14%
of the children were classified at Level 1, indicating that
they were completely calm and did not experience anxi-
ety before treatment.

Following completion of treatment with Brix 3000,
no patients were classified at the highest anxiety level,
while the proportion of children at Level 1 increased to
38.1%. In addition, an increase in Level 3 (35.7%) anxi-
ety was observed, whereas cases of elevated anxiety at
Level 4 decreased sharply to 4.76%. These findings indi-
cate effective management and a significant reduction of
anxiety associated with chemo-mechanical excavation
using Brix 3000.

Prior to conventional cavity preparation, children
were relatively evenly distributed between Level 4
(33.3%) and Level 3 (30%) anxiety, with a smaller pro-
portion at Level 2 (23.3%) and the lowest proportions at
Levels 1 and 5 (6.7% each). After the procedure, no cases
of very high anxiety (Level 5) were observed; however,
the distribution across the remaining anxiety levels re-
mained largely unchanged.

The comparative analysis between the two prepa-
ration methods shows that after treatment, no children in
either group rated their emotional state as very unhappy
(Level 5). Notably, Level 4 anxiety was significantly less
frequent in the chemo-mechanical excavation group
treated with Brix 3000 compared with the conventional
preparation method. Furthermore, children classified at
Level 1 were significantly more numerous in the Brix
3000 group. No statistically significant differences were
observed between the two groups at Levels 2 and 3. These
findings indicate that chemo-mechanical excavation us-
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ing Brix 3000 is better accepted by children and results
in a statistically significant reduction in anxiety compared
with conventional cavity preparation using a bur.

Numerous studies in the scientific literature sup-
port our findings. Abreu et al. assessed dental anxiety in
children using the Facial Image Scale while comparing
three different methods—conventional preparation,
atraumatic preparation, and an ultraconservative tech-
nique using hand excavators only. Their results showed
that dental anxiety was highest immediately before the
start of the procedure for all three excavation methods.
After treatment, anxiety decreased most markedly with the
atraumatic excavation technique, which was also preferred
by children [16].

Another study involving 45 children evaluated
dental anxiety using the Facial Image Scale by compar-
ing e-SDF (silver diamine fluoride), Brix 3000, and
CeraBur (ceramic bur group). The authors reported that
children experienced the lowest anxiety during treatment
with e-SDF; however, when comparing Brix 3000 and
CeraBur, children were calmer during chemo-mechanical
excavation. These findings are consistent with our results
[17].

Similarly, Motta LJ, et al. investigated 20 children
aged 4-7 years, aiming to evaluate the effectiveness of
both methods and the need for anaesthesia during treat-
ment. Their results demonstrated that children experienced
greater discomfort and pain during bur preparation, while
enzymatic excavation was perceived as a more pleasant
procedure [18]. The prevailing opinion in the literature
is that enzymatic excavation is better accepted by chil-
dren [19, 20], further supporting our findings.

Alkhouli MM, et al. evaluated the effectiveness of
Brix 3000 and 2.25% sodium hypochlorite gel compared
with conventional bur preparation by assessing treatment
time and pain perception. The authors concluded that both
Brix 3000 and 2.25% sodium hypochlorite can be suc-
cessfully applied in paediatric patients as alternatives for
the treatment of carious lesions [14]. Their conclusions
agree with our results.

CONCLUSION

Chemo-mechanical excavation using Brix 3000
leads to a pronounced reduction in anxiety during the
treatment of carious lesions in children. After treatment,
no cases of the highest anxiety level (Level 5) are ob-
served, while the proportion of children classified at Level
1 increases significantly. These findings demonstrate that
treatment with Brix 3000 is better accepted by children
compared with conventional cavity preparation and has
a positive impact on anxiety during dental treatment.
Therefore, chemo-mechanical excavation with Brix 3000
represents a successful alternative method for the manage-
ment of carious lesions in paediatric dentistry.
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