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Midazolam conscious sedation in 2-4 years old children
Sedacion consciente en pacientes de 2 a 4 anos con Midazolam
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ABSTRACT

Objective
The purpose of this study was to assess anxiety in 2 to 4 year-old children, treated under conscious sedation with midazolam.

Methods
We evaluated 20 subjects who presented negative behavior and totally negative behavior according to Frankl scale. During the first appointment
they presented a maximum of 3 teeth in need of treatment.

Results
The results showed that the study group (N=7) presented better behavior for dental care than the control group (N=13) (p<0.05). In the
evaluation of heart rate and oxygen saturation, no significant differences were found between the two groups (p>0.05).

Conclusion

The behavior of patients who underwent dental treatment with restraint and under conscious sedation with midazolam remained very calm;
they did not cry and anxiety was lower than in the patients who were treated without sedation. Parents in the experimental group mentioned
how satisfied they were with care under sedation.

Indexing terms: Children. Conscious sedation. Midazolam.

RESUMEN

Objetivo
El objetivo del presente trabajo fue evaluar la ansiedad en nifios de 2-4 afos atendidos bajo sedacién consciente con midazolam.

Métodos
Fueron evaluados 20 nifios que presentaron comportamiento negativo y totalmente negativo de la escala de Frankl en la primera cita y que
presentaran un maximo de 3 dientes con necesidad de tratamiento.

Resultados
Los resultados mostraron que el grupo de estudio (n=7) presento mejor comportamiento durante la atencién odontolégica que el grupo control (n=13)
(p< 0.05). Sin embrago al evaluar la frecuencia cardiaca y la saturacion de oxigeno en los dos grupos no hubo diferencia significativa (p> 0.05).

Conclusiones

El comportamiento de los pacientes que les fue realizado el tratamiento odontoldgico con restriccion fisica bajo sedacion consciente con midazolam
fue mucho tranquilo, sin llanto y su ansiedad era menor a diferencia de los pacientes que se atendieron sin sedacién. Los padres de familia del
grupo experimental comentaron su satisfaccion de la atencién bajo sedacion.

Palabras clave: Nino. Sedaciéon consciente. Midazolam

INTRODUCTION Behavior management of pediatric patients is primarily
based on the study of evolutionary development and the
child’s behavior and social development within the family’.

The decision to use behavior management

Behavior management in children is the cornerstone

that differentiates pediatric dentistry from other specialties.
It also focuses on patients with special characteristics, since
their cognitive development requires appropriate knowledge
and training in order to provide successful dental treatment.

techniques in pediatric dentistry, does not only depend on
professional criteria, but also on the social validity of the
intervention involving parents, patients, the legal system,
social security and personnel support'2,
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When the mental state of a young child is altered,
it is not possible to establish proper communication with
her/him, so that some restraint techniques are used to
control the children, which are becoming less and less
accepted by parents and organizations in defense of
children’s rights'-.

Currently the use of sedative drugs is increasingly
more accepted which, in combination with the usual
approach to methods and communication, allow the
achievement of objectives, promote education, alleviate
fear and anxiety, and establish a relationship of trust
between the dentist and child**.

Different sedative states may be obtained with
the use of drugs in pediatric patients. Light sedation (oral),
sedation with nitrous oxide (N20) (inhalation) and deep
sedation (rectal, nasal or intramuscular) are alternatives
to general anesthesia that may be used when clinical
rehabilitation is limited to a few teeth.

In 1998, the American Academy of Pediatric
Dentistry established guidelines for the use of conscious
and deep sedation and general anesthesia in pediatric
patients undergoing clinical intervention. These guidelines
reflect the current understanding of the appropriate
monitoring of the needs and characteristics of the five
functional levels of sedation and general anesthesia that
can be used in pediatric patients®.

Midazolam is a popular drug for conscious
sedation in pediatric dentistry and the safety and efficacy
of oral and nasal midazolam in infants and children
has been reported®3>. Midazolam is a water-soluble
benzodiazepine, which is more potent than diazepam and
can be administered intramuscularly, intravenously, rectally,
orally and intranasally. This drug has duration of action of
approximately 30 minutes. The advantage of the intranasal
route is the rapid absorption, without first-pass metabolism,
but it causes a burning sensation in the nasal mucosa®.

Midazolam is a widely used benzodiazepine
in Pediatrics and Pediatric Dentistry due to its sedative
properties that increase comfort, reduce stress and facilitate
invasive diagnostic and therapeutic procedures, in addition
to causing anterograde amnesia®.

In the treatment of children in Pediatric Dentistry,
drug administration should not replace the different behavior
management techniques, but rather, used in combination to
allow the dentist to provide better care of difficult patients.
Onestudy compared intranasal midazolam with oral diazepam
in 40 healthy patients aged 3-5 years without previous
dental experiences. The results showed that midazolam is a
good alternative for conscious sedation in Pediatric Dentistry
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because of its easy administration, low risk and short half-
life. According to this article, oral administration may be a
disadvantage due to bowel movements and the presence of
gastric juices that reduce drug action’.

Overdose of benzodiazepines is manifested by
excessive sleepiness, confusion, coma, hypotension and
respiratory depression that can be treated with flumazenil.
This drug is a competitive antagonist of the short-acting
benzodiazepine receptor administered at doses of 0.2
mg IV every 15 to 60 seconds until the desired level of
consciousness is achieved®.

The aim of the present study was to evaluate the
behavior of pediatric patients treated under conscious
sedation with midazolam administered orally.

METHODS

This study was approved by the Ethics Committee
of the Specialty in Pediatric Dentistry of the University
of Guadalajara (Report 2011-03). Twenty children aged
between 2 and 4 participated in the study. These patients
were selected because they had a negative and totally
negative behavior (Frankl Scale) during the children’s first
appointment. The ASA physical status classification (type |,
I1)°was taken into consideration. After selecting the children
and explaining the research to parents or guardians, they
signed a written consent.

Within the inclusion criteria, a maximum of three
teeth in need of treatment for rehabilitation was required,
with the intention that treatment under sedation would be
performed in one session. The procedure was scheduled for
the next appointment to perform the dental treatment in
the experimental group (n = 7) and control group (n = 13).

In the experimental group, the patient was
weighed on a scale and a pediatric anesthesiologist
applied midazolam at a dose of 0.5mg/kg. The drug was
mixed in a glass with 2ml of apple juice, and to enable
the patient to ingest it, a needleless syringe was used to
administer the mixture in the retromolar area, 10 minutes
before starting treatment. During this period the patients
were accompanied at all times by a parent or guardian and
monitored by the anesthesiologist. At the end of 10 to 15
minutes, the child was observed to be under the effects of
sedation (cheerful, calm, relaxed, sleepy).

In both groups, the patients came to the clinic
accompanied by their respective mothers. Each patient
was laid down in the dental chair under physical restraint

RGO - Rev Gaucha Odontol., Porto Alegre, v.60, n.3, p. 367-370, jul./set., 2012



and the oximeter was placed on the big toe of the right
foot, to record the heart rate and oxygen saturation at
the beginning, during and before completing treatment.
In both groups, behavior was observed from the time the
child arrived at the clinic, during the rehabilitation process,
and their general behavior was assessed. Finally, the
parents answered some questions about their perception
of events during treatment.

RESULTS

Of the 20 patients, 14 were girls (70%) and 6 boys
(30%) with a mean age of 36 months. The ages ranged
between 24 to 48 months. The behavior of both groups
was negative and definitely negative according to Frankl
scale on the first appointment (Table 1).

When assessing the vital signs of both groups with
regard to the heart rate and oxygen saturation during dental
treatment, it was observed that patients treated without
sedation showed a higher heart rate and lower oxygenation,
however, they did not differ significantly (p> 0.05).

The level of anxiety before treatment after the
administration of the drug was lower in the experimental
group, with significant difference (p <0.05). Of the 13
children in control group, 9 were very anxious and crying
(69.2%), but no children under sedation showed this
behavior.

Table 2 shows that 100% of patients in the
experimental group were under a sedative effect. When
assessing the response of the patients during treatment, it was
found that 3 out of 7 children (42.9%) in the group under
sedation showed no movement or crying, but in the control
group all patients were crying and moving around making
treatment difficult. When comparing the groups, it was found
that 85% of patients in the control group made treatment
difficult against only 15% in the experimental group.

Theresult of the overall behavior (before, duringand
after treatment) is shown in Table 4, in which the behavior
was shown to be statistically better in the experimental
group than in the control group (p<0.05), therefore, dental
treatment was successful when misbehaved patients were
under sedation.

In the opinion of 57% of the mothers of
patients in the experimental group, they found their
children’s behavior was excellent compared with previous
appointments during which the anamnesis and intraoral
examination was performed.

RGO - Rev Gauticha Odontol., Porto Alegre, v.60, n.3, p. 367-370, jul /set., 2012

MIDAZOLAM CONSCIOUS SEDATION IN 2-4 YEARS OLD CHILDREN

Table 1. Behavior assessment in the first appointment.

Group
Behavidr Without sedatio  Sedation with Total
Midazolam
Negative 9 (69.2%) 5 (71.4%) 14 (70.0%)
Definitel
hlegativa 4 (30.8%) 2 (28.6%) 6 (30.0%)
Total 13 (100.0%)  7(100.0%) 20 (100.0%)

Table 2. Anxiety during treatment.

Group
Without ~ Sedation with
. ) Total

sedation Midazolam
No movement, no crying 0* (0%) 3% (42.9%) 3 (15.0%)
Controllable movement, soft crying 2(15.4%) 3 (42.9%) 5 (25.0%)
not interfering with treatment
Continuous moverngnt, crying that 7% (53.8%) 1 (14.3%) 8 (40.0%)
made treatment difficult
Violent movements with or without
hysterical crying with interruption of 4* (30.8%) 0* (0%) 4 (20.0%)
treatment
Total 13 (100.0%) 7 (100.0%) 20 (100.0%)

* Statistically significant difference, Chi-square p < 0.05

Table 3. General behavior.

Group

Without ~ Sedation with Total

sedation  Midazolam
Excellent, no crying no interference 0* (0%) 2% (28.6%) 2 (10.0%)
with treatmeht ’ '
Very good, little crying with slight 15 (77%) 3" (42.9%) 4 (20.0%)
movements
Go9d, difficult, managing to perform 4 (30.8%) 1% (143%) 5 p5.0%)
entire treatmeht
Poor, discontinuation of treatment, 8" (61.5%) 1% (14.3%) 9 (45.0%)

but treatment is compldted

Total 13 (100.0%) 7 (100.0%) 20 (100.0%)

* Statistically significant difference, Chi-square p < 0.05

DISCUSSION

The study population has special characteristics such
as being: very uncooperative, fearful and anxious. The decision
to administer a sedative depends more on cooperation than
on age. The behavior of the children in the experimental group
showed better cooperation and treatment was facilitated,
though performed under physical restraint.

In this study, with regard to the vital signs, oxygen
saturation was lower and heart rate was higher in patients
without sedation with no significant difference (p >0.05).
These results are in agreement with those of another study
in which intranasal administration was used’.

In both groups, the heart rate was above the
maximum of 130 beats per minute. However, it is known
that these levels can reach 170 beats per minute if the
patient is crying or restless.
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Previous studies?’ have shown that midazolam
induces a decrease in anxiety and its effect was more significant
in children with higher levels of anxiety. A satisfactory result in
behavior in this study was achieved with a dose of 0.50mg/kg,
which is still considered a low dose according to the literature.

[t is important to point out that the drug
administered orally and diluted in apple juice was the
midazolam solution of 15mg, since the tablet presentation
is no longer available and it is difficult to make young
children take the tablet. Although the taste is a little bitter,
the oral administration of the medication is better than by
the intranasal route, as this causes a burning sensation in
the mucosa’.

The administration of midazolam should be
performed by a trained person and the equipment needed
to monitor vital signs, oxygen and resuscitation equipment
must be available. Preferably the sedation procedure
should be performed by a pediatric anesthesiologist.

Dental care for children under 4 years of age can
be very difficult due to behavior management, so when
patients do not have many affected teeth, conscious
sedation is an excellent alternative for treatment.

It is noteworthy that care with physical restraint is
increasingly accepted by the parents and pediatric dental
treatment under sedation is becoming increasingly more
accepted®. This was also observed in the present study
because parents commented that they preferred care
under sedation for their children.
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CONCLUSION

The behavior of patients who underwent dental
treatment with restraint and under conscious sedation
with midazolam remained very calm; they did not cry and
anxiety was lower than in the patients who were treated
without sedation.

Parents in the experimental group mentioned how
satisfied they were with care under sedation.
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