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Abstract

This study was designed to evaluate the use of computerized anesthesia during dental care in children. The
randomized controlled trial will be carried with 92 children aged 5-11 years. Children will be randomly assigned to
receive conventional anesthesia - control group, or computerized anesthesia - intervention group. To measure the
child's anxiety, the Dental Subscale of the Children’s Fear Survey Schedule - CFSS-DS and the VENHAM Picture
Test Modified — VPTM will be used, as well as verification of heart rate. Coping style will be evaluated with The
Monitor-Blunter Dental Scale - MBDS. The child's behavior will be assessed using the Brazilian version of the
VENHAM Scale and pain will be assessed using the Faces Pain Scale — Revised (FPS-R) and the Face, Legs, Activity,
Cry and Consolability (FLACC). Cortisol level will be evaluated before and after the procedure, through unstimulated
saliva. Dentist’s stress will be evaluated using the visual analogue scale (VAS). Given the conflicting results regarding
the benefits of computerized anesthesia in the literature, it is believed that the results will help define the best strategy
to reduce perception of pain, anxiety and behavior during the pediatric dentistry consultation.

Keywords: Anxiety; Behavior; Computerized anesthesia; Pain perception; Pediatric dentistry.

Resumo

Este estudo foi desenhado para avaliar o uso de anestesia computadorizada durante o atendimento odontoldgico em
criancas. Este ensaio clinico randomizado serd realizado com 92 criancas de 5 a 11 anos. As criangas serdo
aleatoriamente designadas para receber anestesia convencional - grupo controle, ou anestesia computadorizada -
grupo intervencdo. Para mensurar a ansiedade da crianga, serdo utilizadas a Escala Odontolégica do Children's Fear
Survey Schedule - CFSS-DS e a VENHAM Picture Test Modified — VPTM, bem como a verificagdo da frequéncia
cardiaca. O estilo de enfrentamento serd avaliado com o The Monitor-Blunter Dental Scale - MBDS. O
comportamento da crianga sera avaliado pela versdo brasileira da Escala VENHAM e a dor pela Face Pain Scale —
Revised (FPS-R) e Face, Legs, Activity, Cry and Consolability (FLACC). O nivel de cortisol serd avaliado antes e
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apos o procedimento, por meio de saliva ndo estimulada. O estresse do dentista serd avaliado por meio da escala
visual analdgica (VAS). Dados os resultados conflitantes sobre os beneficios da anestesia computadorizada na
literatura, acredita-se que os resultados ajudardo a definir a melhor estratégia para reduzir a percepcdo de dor,
ansiedade e comportamento.

Palavras-chave: Anestesia; Ansiedade; Comportamento; Percepg¢éo da dor; Odontopediatria.

Resumen

Este estudio fue disefiado para evaluar el uso de anestesia computarizada durante el cuidado dental en nifios. Este
ensayo controlado aleatorio se llevara a cabo con 92 nifios de 5 a 11 afios. Los nifios seran asignados al azar para
recibir anestesia convencional - grupo de control, a anestesia computarizada - grupo de intervencion. Para medir la
ansiedad del nifio se utilizara la Subescala Dental del Children's Fear Survey Schedule - CFSS-DS y el VENHAM
Picture Test Modified - VPTM, asi como la verificacion de la frecuencia cardiaca. Se evaluara el estilo de
afrontamiento con la Escala Dental Monitor-Blunter - MBDS. La conducta del nifio sera evaluada mediante la version
brasilefia de la escala VENHAM Yy el dolor sera evaluado mediante la Faces Pain Scale — Revised (FPS-R) y la Face,
Legs, Activity, Cry and Consolability (FLACC). El nivel de cortisol se evaluara antes y después del procedimiento, a
través de saliva no estimulada. El estrés del odont6logo se evaluard mediante la escala analdgica visual (EVA). Dados
los resultados contradictorios sobre los beneficios de la anestesia computarizada en la literatura, se cree que los
resultados ayudaran a definir la mejor estrategia para reducir la percepcién del dolor, la ansiedad y el comportamiento.
Palabras clave: Anestesia; Ansiedad; Comportamiento; Percepcion del dolor; Odontopediatria.

1. Introduction

Use Anxiety and fear can act as a barrier to dental treatment, especially when local anesthesia is required (Garret-
Bernardin et al., 2017). These feelings probably originate from previous experiences, whether objective, when the child has
already previously experienced it, or even subjective, when has seen or heard someone report a negative experience with the
dentist. Therefore, when the child faces these negative feelings such as pain, fear and/or anxiety, there is a greater
manifestation of non-collaborative behavior during this procedure (Cademartori & Martins, et al., 2017).

This demonstrates the importance that pain control procedures have during the dental treatment (Feda et al., 2010).
Pain control through the administration of dental anesthesia is necessary and essential for clinical care. However, this usual and
effective method can represent a challenge to the dentist's skills in the management of pain and anxiety, especially in children
(Baghdadi, 1999). Local anesthesia is a relatively common procedure during the dental treatment, but it is also one of the
factors that can cause fear and anxiety, triggering difficulties in managing children's behavior during dental care (Smail-
Faugeron et al., 2015). The pain due to this procedure can be related to a combination of factors, such as, damage to soft
tissues in needle penetration, pressure in the dissemination of the solution, distention of the tissues or a rapid liberation of the
anesthetic (Meechan et al., 2005).

Considering that anxiety and fear can increase the perception of pain (Garret-Bernardin et al., 2017), it is essential to
explore the approaches currently available with the potential to reduce these feelings and discomforts associated with local
anesthesia. Amongst the available strategies to mitigate this negative sensation and increase patient satisfaction, there is the use
of topic anesthesia (Malamed SF. Handbook of Local Anesthesia-Sixth Edition. Elsevier. 2013. 314 p., 2013), heating of the
anesthetic solution (Ram et al., 2002), use of vibrating devices and jet injectors (Deepak et al., 2017) and prolonged injection
time (Allen et al., 2002). Despite the technique of prolonged injection, that reduces pression and volume, being considered as
one of the most effective strategies, the manual control of the velocity of injection is hard, since it depends on operator
individual characteristics (Asarch et al., 1999).

In this matter, computer controlled local anesthesia delivery (CCLAD) systems has been developed with the aim of
reducing pain, fear and anxiety as it provides a constant flow rate of local anesthetic regardless of location, density and soft
tissue resilience at the injection site (Hochman et al., 1997). In the literature, studies that have used different CCLAD can be
observed. Among them are The Wand® system (Milestone Scientific) (Allen et al., 2002; Muzumdar et al., 2021), the

Quicksleeper™ device (Dental HiTec, Cholet, France) (Smail-Faugeron et al., 2019), the Sleeper One™ device (Dental Hi
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Tec, Cholet, France) (Elbay et al., 2016), Comfort Control Syringe™ (Dentsply International, York, PA, USA) (Deepak et al.,
2017), Computer controlled Intraligamentary anesthesia (CC-ILA) (Helmy et al., 2022) and Morpheus™ (Meibach Tech)
(Smolarek et al., 2020).

Then, with the emergence of this technique, studies were developed with different systems, with the objective of
comparatively evaluating this technology with the conventional method, with the presence of controversial results, some
favorable to the use of this technique (Allen et al., 2002; Baghlaf et al., 2015; Berrendero et al., 2021; Deepak et al., 2017,
Feda et al., 2010; Garret-Bernardin et al., 2017; Langthasa et al., 2012; Palm et al., 2004; Shetty et al., 2022) and others that do
not present a significant difference between the two techniques (Amoudi et al., 2008; Asarch et al., 1999; Kandiah &
Tahmassebi, 2012; Queiroz et al., 2015; Tahmassebi et al., 2009).

In the scientific literature, only one systematic review was found (Franca et al., 2022) that evaluated the effectiveness
of the Morpheus® device in pediatric dental procedures. There was no significant difference between the two methods
regarding pain perception, behavior during anesthesia and anxiety. However, other anesthetic injection systems have been
studied by other researchers. Some studies found in the literature demonstrate the relationship between cortisol and anxiety
levels in children during dental care (Lin et al., 2017; Nabwera et al., 2018) however; none of the studies assess the influence
of techniques and devices that involve anesthesia on these measures. When the body is stressed, reactive cortisol levels
increase in the individual's body (Queiroz et al., 2015; Salameh et al., 2015).

Given the importance of the subject, the conflicting results observed in the available literature on this technique and
the need to consider articles published in the last two years also evaluating computerized anesthesia and cortisol, it is
considered important to develop a protocol for a randomized clinical trial with the objective of to evaluate how the degree of
anxiety, stress and fear of children acts, through cortisol, in the face of clinical procedures that use computerized anesthesia in
dentistry.

2. Methodology
Trial design

This is a randomized, controlled, parallel-group clinical trial, based on the methodology of Severino, A. J. (2018).
Two groups will be compared: patients who will receive conventional anesthesia (control group) and patients who will receive
computerized anesthesia (intervention group). The study - Use of Computerized Anesthesia in Children's Anxiety and Pain
Perception During Dental Care: Randomized Clinical Trial Protocol - was registered at REBec (www.ensaiosclinicos.gov.br)
(RBR-7dqyscg) and is currently in the active phase. The work has been carried out in accordance with The Code of Ethics of
the World Medical Association (Declaration of Helsinki) for experiments involving humans. The Standard Protocol Items for

Clinical Trials (SPIRIT) was used to guide the present protocol.

Participants, interventions, and outcomes setting
The study will be carried out at the Pediatric Dentistry Clinic of the Faculty of Dentistry of the Federal University of
Pelotas (UFPel), reference to public service in the Southern region. Patients already treated in the Children's Clinic subjects,

referred by the Basic Health Units (from 5 to 11 years old), will be randomly selected in order of arrival.

Eligibility: inclusion/exclusion criteria
The inclusion criteria will consider the following items: a — children with ages between 5 and 11 years; b - good
general health; c - need for dental treatment under local anesthesia (restoration, endodontics or extractions).

The exclusion criteria will consider the following: a - children with physical disabilities; b - mental deficiency.
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Interventions

The intervention group, which will receive computerized anesthesia, will use anesthetic techniques performed with
the Morpheus device. In Brazil, electronically controlled anesthetic injection technology began to be marketed in 2005, with
this device.

First, patients who meet the inclusion criteria will be randomized into intervention and control groups. Random
allocation will be done through the sealed envelopes site (www.sealedenvelopes.com). The generated numbers will be
organized in sealed envelopes, with 46 envelopes containing (G1) the control group, which will receive only the
conventionally used anesthesia techniques and 46 containing the (G2) who will receive computerized anesthesia. On the day of
the dental appointment, children will be invited on a first-come, first-served basis. If they do not meet the criteria, the next
child will be invited.

The selected children will be assisted by graduate students from the Postgraduate Program in Dentistry at UFPEL and
an assistant at the Children's Clinic of the Faculty of Dentistry at the Federal University of Pelotas (FO/UFPEL).

During the consultation, a questionnaire will be applied to parents and demographic (sex and age) and socioeconomic
information (family income and maternal education) will be collected, as well as information regarding their anxiety and fear
and that of their children in relation to dental care.

The child's assessments will be performed before (VENHAM measurement, cortisol level and Brazilian version of the
VENHAM) during (heart rate, Brazilian version of the VENHAM and FLACC scale) and after (trait and state anxiety,
monitoring and blunting, FPS-R, Brazilian version of the VENHAM and cortisol level) dental care, regardless of the presence
of parents.

Prior to data collection, the training and calibration of the interviewers will be carried out at the FO/UFPEL. There
will be theoretical training for the interviewers where the inclusion and exclusion criteria used in the study will be presented, as
well as the instruments used; and practical training with interviewers for the placement of the oximeter and with graduate
students in the use of the Morpheus® device. Theoretical training was carried out online, with the post-graduate student and

the advisor on norms and techniques of the Morpheus device.

Dental treatment protocols

The treatment will be provided by post-graduate students during the Children's Clinic of the Faculty of Dentistry of
the Federal University of Pelotas. Operators will be trained on the Morpheus device with a consultant specializing in the
product and replicating their learning on dental mannequins. The procedures, therefore, will be performed under local
anesthesia. These treatments will be performed according to predefined protocols by operators to the criteria used to arrive at
the treatment decision. In addition to the proposed treatment under anesthesia, other treatments necessary for the patient will

also be performed. Additional treatments will be planned/defined by the responsible operator.

Outcomes

The primary outcome will be pain perception. Secondary outcomes will be anxiety, behavior, operator and child stress
and perception of computerized anesthesia.

The FPS-R, showed in Figure 1, is indicated for children from 5 years old, and its application is accompanied by the
following explanation: “These faces show how much something causes you pain can. This one (pointing to the leftmost face)
shows no pain. The faces show more and more pain (pointing to each which shows a lot of pain. Now, point to the face that
would represent what hurts you the most right now.” The chosen face is equivalent to the values 0, 2, 4, 6, 8 or 10, counting

from left to right, so that “0” is equivalent to the absence of pain while “10” to a lot of pain. Words such as “joyful” and “sad”
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should not be used during the assessment (Da Silva & Thuler, 2008). This scale will be applied by a previously trained and

calibrated interviewer after the consultation.

Figure 1 - Faces Pain Scale — Revised used to measure pain perception.

Instrugfes: "Essas fams mostram oquanto algo pode provo@r dor. Esta face (aponte para aface mais 3 esquerda ) nSo expressa dor alguma. As faces mostram cadavez
maisdor (aponta para cada uma da esquerda para a direita) até esta (face maisa direita) = esta expressa muita dor. Aponte para aface que expressa quanta dorvocé sente
(neste momento)”

The FLACC, showed in Table 1, scale will be used during the procedure in order to cognitively assess the child's pain.
Each category can be scored on a scale of 0-2, with a total score ranging from 0-10. “0” is considered relaxed or comfortable,
“1-3” is mild discomfort, “4-6” is moderate pain, and “7-10” is severe discomfort or pain or even both. The higher the score,

the greater the intensity of pain behavior shown by the child (Merkel et al., 1997).

Table 1 - Face, Legs, Activity, Cry and Consolability Scale (FLACC) used to assess pain behavior.

Punctuation

Categories 0 1 2
Face No special expression or Grimacing or frowning Frequent quivering of the
smile from time to time, chin, clenched jaws

introversion, disinterest

Legs Normal or relaxed Restless, agitated, tense Kicking or stretching
Activity Quiet, in normal position, Squirming, moving back Curved, stiff or with sudden
moving easily and forth, tense movements
Cry No crying (awake or asleep) Groans or whimpers; Continued crying,
occasional complaint screaming or sobbing;

complain frequently

Consolability Satisfied, relaxed Reassured by occasional Hard to console or comfort
touching, hugging, or
talking; can be distracted

Source: Authors.

To measure the child's anxiety, an anxiety scale will be applied according to the VENHAM Picture Test Modified -
VPTM and heart rate verification will be verified by the oximeter. The VPTM, showed in Figure 2, are figures of human
drawings that will be presented to children. The following question will be asked by an evaluator: “I would like you to point to
the boy who is feeling the same way you are feeling right now. Look carefully at the faces of the figures and see how they
feel”. Each one of the four pairs of the eight figures will be shown separately to the child. The figure that, in each pair, reveals
the negative sentiment that the child is feeling will be assigned a point in the evaluation. The sum of the assessment of all pairs

of figures can vary from zero to eight, with zero representing anxiety-free children, one to three represent low anxiety level,
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four to six represent medium anxiety level and seven to eight represent highly anxious children (Ramos-Jorge et al., 2006).

Figure 2 - VENHAM Picture Test Modified used to measure anxiety.
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Source: Authors.

In addition, they will be evaluated in trait-anxiety/state-anxiety and as monitors/blunters by Brazilian Version of The
Monitor-Blunter Dental Scale (Supplementary File 3). Trait anxiety describes individual differences in anxiety/fear propensity
(DFA) (Barlow, 2002). For example, compared to state anxiety, which considers the child's immediate emotional response, as
is the case with VPTM scale, trait anxiety is the most constant level of anxiety in relation to dental treatment.

Furthermore, children will be assessed according to their coping style, that is, how they like to be treated during dental
care, using The Monitor-Blunter Dental Scale (MBDS). By researching and attending to information, monitors reduce their
insecurities and are able to focus on what is known and safe. “Blunters”, on the other hand, apply the avoidance coping style
and prefer to be distracted. In essence, there are two types — those who prefer to know what is going to happen before and
during an anxiety-provoking procedure and those who prefer to have their attention focused elsewhere (Miller, 1987).

The evaluation of behavior through the Brazilian Version of the VENHAM Scale (Cademartori, Da Rosa, et al.,
2017), will be done through filming and pain measurement by the FPS -R (Faces Pain Scale) and FLACC (Face, Legs,
Activity, Cry, Consolability).

According to the Brazilian version of the VENHAM the entire service will be recorded on video for later evaluation,
in order to minimize the interference of the evaluator. On this scale, at each evaluated moment, the child will receive a value
for her behavior according to the reactions presented. Three moments will be evaluated: initial moment of consultation, during
the procedure and final moment of care. The corresponding scores, categories and criteria are:

a) Score 0: Total cooperation (dichotomized into yes and no): Best possible working condition. The child does not
show physical protest, such as crying or body movements.

b) Score 1: Mild protest: The child protests in a low voice (mumbling) or restrained crying, as a sign of discomfort.
However, it does not prevent the continuity of treatment.

c) Score 2: Moderate protest: The child expresses his discomfort verbally, with loud crying and/or body movements

(hands, arms, head, etc), which make treatment difficult. However, it still responds to requests to cooperate, even if with some

6


http://dx.doi.org/10.33448/rsd-v12i7.42516

Research, Society and Development, v. 12, n. 7, 7212742516, 2023
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v12i7.42516

resistance.

d) Score 3: Intense protest: Comply with demands reluctantly, requiring extra effort by dentist, body movement. May
require initial restraint of hands in view of more prominent body movement.

e) Score 4: More intense protest: The child performs greater body movements, including trunks and legs. It can
interrupt the procedure, representing a real problem for the dentist, demanding physical and mental effort from him. Physical
restraint of some body organ (hands and/or head) is required. Still, the child partially and reluctantly cooperates with the
directions.

f) Score 5: Widespread protest: No adherence or cooperation from the child. The situation results in physical and
mental exhaustion for both the child and the dentist. Physical restraint is necessary (holding hands, arms, legs, head, tool...),
the child may try to run away from the chair, cover the mouth and, sometimes, care becomes impossible in the same session.

Each moment will be evaluated considering the most negative score observed. The peak score and the overall sum
will be considered in the evaluation. In the first, the most negative score of the four evaluated moments will be considered. In
the second, the sum of the values will be performed and the average of these scores will be calculated.

The cortisol level will be evaluated in the morning, between 08:30 and 11:30am, through unstimulated salivary
collection, before and after the dental appointment. In all, there will be 186 samples, two collections per patient: the first
performed 10 minutes before the procedure, and the second 10 minutes after its completion. Each salivary sample will be
labeled, centrifuged for 10 minutes at 3200 RPM, and stored at -20° C until additional biochemical analysis for Cortisol, which
will be measured using an Enzyme Immunoassay kit (LUCIO-Medical ELISA Salivary Cortisol Kit, Nal von Minden,
Germany), as recommended by other studies in the literature (Gadicherla et al., 2018; Skrinjar et al., 2019; Zhu et al., 2019).

After the treatment consultation, the graduate student will report on a visual analogue scale (VAS), showed in Figure
3, their level of stress during treatment, while the child will answer the FPS-R scales, anxiety questions (state-trait and
monitoring-blunting) and performing the final collection of salivary cortisol. The scale consists of a small, unmarked ruler of
100 mm, with extremes indicating: “nothing” and “as stressed as possible”, indicating how you felt after the instruction:
“Indicate how stressed you felt at the consultation”. The use of VAS for clinical stress assessment has already been tested
(Mitchell et al., 2008). According to the authors, this scale is particularly suitable for the clinical assessment of self-reported

stress.

Figure 3 - Visual Analogue Scale (VAS) is used to measure the level of stress of the dentists.

0 1 2 3 4 5 6 7 8 9 EI

Participant timeline

The study will be recruiting patients from June 2023 to December 2024.

Sample size
To calculate the sample size, based on a previous study (Mittal et al., 2015) patients per group will be needed
(significance level of 5% and power of 80%) considering an average of 1.37 on the pain scale in the group intervention and

2.57 in the control group. To compensate for the losses, the sample will be increased by 10% (n=92).
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Recruitment
Recruitment will take place at the Faculty of Dentistry, once the child is attended at the Children's Clinic. Patients will

be selected randomly and on a first -come, first served basis.

Assignment of interventions
Allocation: Sequence generation and concealment mechanism

The generated numbers will be organized in sealed envelopes, with 46 envelopes containing (G1) the control group,
which will receive only the conventionally used anesthesia techniques and 46 containing the (G2) who will receive
computerized anesthesia. The RCT will include children on a first-come, first-served basis and will be randomized. Two
patients will be treated simultaneously, performing computerized anesthesia in one patient and conventional anesthesia in

another. Patients will be seen only once, even if they need other procedures.

Implementation

An assistant not involved in the design or evaluation of the study will complete the questionnaires.

Blinding

There will be a single blind: both the typist and the person who analyzed the data will not have prior knowledge about
the groups to which the participants belong. The evaluators who will apply the questionnaires and the scales will be
exclusively for these tasks, as well as those who will analyze the data. Children will be identified by numbers and operators

will not have access to children's responses to questionnaires and scales.

Data collection, management and analysis

The data will be entered into a spreadsheet in the Microsoft® Excel® 2016 program. Initially, a descriptive analysis
of the data will be performed, obtaining the absolute and relative frequencies. The characteristics of the groups at the first visit
will be compared using the chi-square test. Comparisons in the outcomes of interest between groups will be made using the
chi-square test for dichotomous variables and the t test for comparison of means. A significance level of 5% will be adopted

for all the analyses.

Monitoring
Data monitoring
The independent regulation of data collection, management and analysis will be assumed independently (F.V.A).

Harms
The procedures performed offer minimal risk to the patients' oral health. Adverse effects are represented by teeth with
episodes of pain, which require endodontic treatment and extraction. In dental treatment, the possibility of occurrence of these

effects is usually present.

Auditing
The data entered will be conducted by one of the study authors. Data will be inspected weekly. Inconsistencies will be

checked, corrected and recorded.
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Ethics and dissemination
Research ethics approval

This study was submitted and approved by the Ethics Committee of the Faculty of Dentistry of the Federal University
of Pelotas (n°5.299.880).

Consent and assent

Informed consent will be provided and given by guardians, participants and post-graduation students.

Confidentiality
Identification numbers will be used to ensure participant confidentiality during data analysis. Participant files will be
stored in a secure database.

Availability of data
Datasets used and/or analyzed during the current study will be made available by the corresponding author (F.V.A)

upon reasonable request.

Ancillary and post-trial care

Participants will continue to receive dental treatment during and after the end of the study.

Dissemination Policy

Findings will be reported in full via national and international journals, patient newsletters and websites.

3. Discussion

Previous studies that have evaluated pain perception and behavior showed similar results comparing the computerized
method with the traditional method of local anesthesia (Baghlaf et al., 2015; Deepak et al., 2017; Mittal et al., 2015). However,
in terms of anxiety there are controversial results in the literature: in the study of Deepak et al., 2017 (Deepak et al., 2017),
children who received computerized anesthesia had a lower mean anxiety score than children who received anesthesia using
the conventional technique and in the study of Queiroz et al., 2015 (Queiroz et al., 2015) there was no statistically significant
difference between the two techniques evaluated in relation to anxiety traits. Also, other studies did not observe any significant
difference in anxiety levels during local anesthesia with conventional or computerized methods in children and adolescents
(Smolarek et al., 2020; Tahmassebi et al., 2009; Versloot et al., 2005).

The outcomes evaluated (anxiety, behavior and pain perception) are related in a very particular way with each
individual, and can be modified according to the context in which each child is inserted. It is important to consider these
factors, such as anxiety, because they can act as a barrier in the dental treatment, especially when it involves dental anesthesia
(Garret-Bernardin et al., 2017). Also, anxiety can be related to the behavior, as it can contribute to the presence of non-
collaborative behavior (Cademartori & Martins, et al., 2017; Mathias et al., 2020).

When it comes to the study design, randomized clinical trials are considered the gold standard in the hierarchical scale
of designs; therefore, they are considered as studies with low level of bias and high reliability. Only one study used the
computerized anesthesia Morpheus device (Smolarek et al., 2020), which is a popular device in Brazil and the only one
available for use in the country. The use of computerized anesthesia increases the costs of treatment. Therefore, it is important

to carry out other clinical trials with this device, to evaluate its effectiveness comparing with conventional anesthesia. It is
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important that a broader age group and evaluation of pain perception, behavior and anxiety are included, considering the
conflicting findings available in the literature. Also, it should consider that a study previously done with the Morpheus device
did not show a significant difference compared with the traditional method in relation to these outcomes.

It is important to improve the anesthetic procedure in order for it to become less threatening in the dental
environment, as the pain perception is major issue in the dental treatment of children. This improvement should promote
greater comfort and tranquility to patients, and effectiveness in its primary function, which is the possibility of performing the
treatment (Feda et al., 2010). Computerized anesthesia aims to reduce this pain and fear/anxiety as it provides a constant flow
rate of local anesthetic, regardless of the location, density and resilience of the soft tissues at the injection site (Hochman et al.,
1997), lower dose and safer for the patient and the dentist.

As positive points of this present study protocol, we have reliable methods used to assess the outcomes. The primary
outcome, pain perception, will be evaluated through the FPS-R scale that evaluates the child's pain intensity, through the
presentation of six faces aligned with pain expression in an increasing ordinal gradation (Bieri et al., 1990; Hicks et al., 2001).
This scale is widely used with different types of pain and in different countries, having been translated and adapted to several
languages, including Portuguese — Brazil (Willis et al., 2003). Also, this instrument has good reliability and validity for
measuring the pain intensity, even in younger children (Hicks et al., 2001). Pain will also be evaluated by the FLACC scale,
which was developed with the aim of reducing the obstacles associated with the use of behavioral scales. Several studies have
indicated that the FLACC is easily applicable and has excellent validity when used to show changes in pain scores before and
after analgesic administration (Spielberger, 1972).

Also, the objective measure of anxiety will be through heart rate, using a pulse oximeter, and unstimulated salivary
collection to assess salivary cortisol. The subjective measure of anxiety will be used to evaluate the sample in trait anxiety
(constant level of anxiety) and state anxiety (immediate emotional response), as it is considered a stable personality trait
(Spielberger, 1972). In addition to classifying them as monitoring (those who reduce their insecurity and are able to focus on
what is known and safe) and blunting (those who avoid and prefer to be distracted) (Cademartori, Da Rosa, et al., 2017), a

division is proposed to assess the safety of children facing dental care.

4. Conclusion

This is the first protocol for a clinical trial to evaluate the effect of computerized anesthesia in relation to conventional
anesthesia, evaluating behavior, pain perception and anxiety in children. Given the conflicting results in the literature about
computerized anesthesia, results will help define the best strategy to reduce perception of pain, anxiety and behavior during the
pediatric dentistry consultation. Moreover, we expect that the present study protocol encourages researchers to conduct new

well - designed randomized clinical trials on the topic to enhance the quality of the evidence.
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