ijlpr 2023; doi 10.22376/ijlpr.2023.13.4.P95-P104

]
International Journal of Life science and Pharma Research
ISSN 2250-0480

Midazolam in Dental Anaesthesia

L)

Check for
updates

Research Article

Behavioural and Physiological Effects of Oral Midazolam Premedication in Paediatric
Dental General Anaesthesia: A Pilot Study

Abdul Rauf Badrul Hisham, * Noraida Mamat,' Ahmad Faisal Ismail,* Wan Muhamad Amir W Ahmad, *
and Dr. Norsamsu Arni Samsudin'@

I Paediatric Dentistry Unit, School of Dental Sciences, Universiti Sains Malaysia (USM), Health campus, 16150, Kubang Kerian, Kota Bharu, Kelantan, Malaysia.
2 Paediatric Dentistry Department, Sabah Women and Children’s Hospital, Ministry of Health Malaysia, Kota Kinabalu, Sabah, Malaysia.
3 Associate Professor Dr, Department of Paediatric Dentistry and Dental Public Health, Kulliyyah of Dentistry, International Islamic University
Malaysia (IIlUM), Pahang, Malaysia.
# Associate Professor Ts. Dr., Unit of Biostatistics, School of Dental Sciences, Universiti Sains Malaysia (USM), Health campus, 16150, Kubang Kerian,

Kota Bharu, Kelantan, Malaysia

Abstract: Children undergoing anesthesia, including dental treatment under general anesthesia (DGA), tend to develop severe preoperative
anxiety. Oral Midazolam is one of the many premedications used in controlling behavior and reducing anxiety in children before general
anesthesia. This study is aimed to evaluate the effect of oral midazolam premedication on recovery behavior and physiologic effects of children
undergoing DGA. It involved thirty uncooperative children aged from 2 to || years old. Group | (n = |I5): children received 0.5 mg/kg
midazolam orally, while Group Il (n = I5): children who did not receive any premedication. Their peripheral capillary oxygen saturation,
respiratory rate, and heart rate were measured upon arrival at the post-anesthesia care unit. The recovery behavior was evaluated using the
Modified Houpt Behavior Rating Scale. Fisher's Exact test and Mann-Whitney test were used for data analysis. There are no significant
differences in both groups' post-behavior and physiologic parameters (p>0.05). However, children in Group Il reported tachycardia (13.3%,
n= 2), hypoxemia (13.3%, n= 2), and bradypnea (13.3%, n= 2), compared to one case of bradypnea (6.7%) in Group | at 30 minutes. Although
there were no significant differences between both groups (p>0.05), Group | showed less movement and no crying reaction but was more
awake—no significant association of premedication oral midazolam with successful recovery behavior (p=0.381). One child in Group Il had
an episode of vomiting. An interesting pattern of improved recovery behavior and physiology was identified among children receiving oral
midazolam premedication. More research with a bigger sample size is needed to investigate the effect of oral Midazolam in pediatric DGA
and to determine the optimal effect of premedication.
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1. INTRODUCTION

Managing uncooperative or anxious pediatric patients is a huge
challenge for many dental practitioners, even after years of
practice. Dental anxiety and uncontrolled behavior are two
main issues that dentists encounter.' This has been associated
with numerous contributing factors, including tooth pain,
previous unpleasant dental experiences, and the patient's
young age.>* In Malaysia, Esa et al. reported 53.9% of preschool
children had high anxiety levels.* Similar results were found in
children from different parts of the world who had high levels
of dental anxiety, which ranged between 8.9% to 20.6%.%*
Dental treatment under general anesthesia (DGA) is one of
the treatment options used in managing uncooperative
pediatric patients.” Early childhood caries was a principal
preoperative diagnosis for pediatric DGA.® The route of
premedication administration includes oral, intramuscular,
intravenous, rectal, sublingual, and intranasal. Although oral
premedication eliminates the pain of injecting a needle into a
small child, it has the drawback of a slower onset and lower
bicavailability = of the premedication  medications.’
Premedication's goals are as follows; |) To induce drowsiness,
relieve anxiety, and alleviate trauma. 2) Stop undesired
autonomic reflexes (vagal). 3) Decrease the volume and acidity
of the stomach contents. 4) Make anesthesia induction go
more smoothly and safely. 5) To induce amnesia. 6) Add to
anesthesia to lessen the general anesthesia (GA) medication
requirement. 7) Preventing nausea and vomiting after
surgery.'® Children display a wide range of postoperative or
recovery behavior when undergoing GA, such as crying, verbal
pain, verbal resistance, and nonverbal support requests. The
term emergence delirium (ED) is known in pediatric
anesthesiology. It manifests as negative behavior after rapid
awakening that is common in younger children and associated
with poor compliance at induction, maladaptive behavior, and
preoperative anxiety.'' These behaviors were also reported to
have positive associations with analgesics used during GA and
postoperative pain scores.'? Intraoral bleeding, difficulty in
eating, mouth/nose/throat discomfort, nausea-vomiting,
constipation, fever, and other difficulties are frequent
postoperative complications reported in DGA." The
postoperative period is the most vital phase of a children's life.
As the patient leaves the operating theatre (OT), careful
supervision is essential to ensure the success of the patient's
recovery. The patient's recovery behavior, vital signs, and
postoperative complications are all meticulously monitored in
the recovery area before the patient is transferred back to the
ward. '* There are several components in vital signs that need
close observation postoperatively, such as room air oxygen
saturation level, heart rate, respiratory rate, blood pressure,
and body temperature.'* Results from various study reports
Midazolam is widely used as premedication sedation in
pediatric patients, but its recovery behavior and physiological
effects in post-DGA are still in doubt. Thus, this study assesses
postoperative recovery behavioral and physiological effects of
oral Midazolam as sedative premedication in pediatric patients
who needed dental treatment under GA. The null hypothesis
of our study was determined that oral midazolam
premedication with a dosage of 0.5mg/kg would not give
positive behavioral and physiological effects post-DGA. '?

2, MATERIALS AND METHODS

2.1. Ethical Statement

This randomized control trial study was conducted on thirty
uncooperative children initially recruited (March 2021 - July
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2022) at the Paediatric Dentistry Specialist Clinic, Universiti
Sains Malaysia, Kelantan, Malaysia, where pediatric dental
specialists performed initial consultations. On this occasion,
the goal and procedures of the study were explained to
parents, and they were invited to participate willingly in this
study. The study is part of a larger study investigating the
dental anxiety of children who received oral midazolam
premedication in DGA. This study was approved by the
Human Research Ethics Committee of Universiti Sains
Malaysia (Reference Number: USM/JEPeM/20050249).
Written informed consent was obtained from all parents or
legal guardians before enrolling children in the study.

2.2. Inclusion/Exclusion Criteria

This study comprised thirty uncooperative children with
American Society of Anaesthesiology (ASA) physical status |
or I, Frankl Behavioural Rating Scale score of | or 2, normal
body weight, and the capacity to tolerate oral Midazolam.
Patients were excluded from the study if they were taking
medication that may interfere with the pharmacokinetics of
Midazolam, hypersensitivity or known allergy to
benzodiazepines derivatives, had a history of developed side
effects after taking midazolam medication, or/and refused to
take the full dose of midazolam premedication. In addition,
patients whose parents were absent from admission at arrival
in OT and the recovery area of OT were also excluded from
the study.

2.3. Sample-size Estimation

Sample-size estimation was performed on data obtained from
a study by Tyagi et al. and calculated using the Sample Size
Calculator Version 2.0 and PS Power. Sample Size Calculation
(PS calculator) version 3.1.2.'* Prior data indicate that the
probability of exposure among controls is 0.01.'¢ If the true
probability of exposure among cases is 0.31, we will need to
study 29 case patients and 29 control patients to be able to
reject the null hypothesis that the exposure rates for case and
controls are equal with probability (power) 0.9. The Type |
error probability associated with this test of this null
hypothesis is 0.05. However, due to the limitations described
further in the discussion section, this study involved fifteen
cases in each Group, yielding only 51.7% according to the
limitations discussed further in the discussion section.

2.4. Clinical Procedures

Apart from the patient's body weight, preoperative children's
anxiety was measured by the pediatric dental specialist during
the first consultation using a facial image scale'” (Figurel).
Once the inclusion and exclusion criteria had been fulfilled, the
child was assigned using permuted block randomization to one
of two groups; Group | was given a crushed tablet of
Midazolam (Dormicum Roche, Toluca, Mexico) with a dosage
of 0.5 mg/kg body weight diluted in 15ml orange drink
(Marigold® orange, Malaysia) in the ward around 30 minutes
prior arrival at the OT. Group Il received no premedication
and served as the control group. The blinded research
assistant would generate the list of patients with a specific
identity document (ID) for each child as a reference for the
primary examiner to access and evaluate the data for
collection next. The flow diagram of the study participants is
presented in Figure 2. A trained nurse monitored the
premedication consumed by the patient and closely observed
any complication post-intake. The children were supervised
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in a quiet environment after being given oral Midazolam. Thirty
minutes after administration, the children were transferred to
OT, accompanied by their parents. Parents were asked to
leave the OT during the treatment. Dental treatments under
GA, such as dental extractions, tooth restorations, and minor

Oral Midazolam

oral surgery, were commenced in 2 maximum of 60 minutes
by experienced pediatric dental specialists oblivious to each
patient's assigned study group. Once the DGA was completed,
the child was moved to the post-anesthesia care unit (PACU)
for close postoperative supervision.
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Fig 1: Facial Image Scale with image scores, 1-5
Assessed for eligibility (n=30)
Enrollment
Randomized (n=30)
i Allocation 4
Allocated to Group I Allocated to Group II

(Midazolam group, n=15) (Control group, n=15)

I Follow-up v
Loss of follow-up (n=0) Loss of follow-up (n=0)

The study design did not contain The study design did not contain
follow-up session follow-up session
i Analysis 1

Analysis (n=15)
Excluded from analysis (n=0)

Analysis (n=15)
Excluded from analysis (»=0)

Fig 2: Consort flow diagram of the study group

2.5. Behavior Assessment

When the children arrived at the PACU, the same blinded
research assistant used the video camera to document their
condition using 2 Canon Digital Camera PowerShot SX740 HS
for around 30 minutes that recorded the whole condition of

the children (whole body and face seen in the video). The
recorded video was later evaluated by the trained and
calibrated main examiner and a pediatric dentistry specialist
independently who was blind to the study group. The modified
Houpt Behaviour rating scale'® was used to evaluate the
recovery behavior of children post-DGA. The percentage of
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Kappa Score Agreement between the main examiner and
experienced pediatric dental specialist for intra-examiners
reliability was 0.912, considered an almost perfect agreement
between examiners.'” Any discrepancies in the assessment
were resolved by discussion between the main examiner and
a pediatric dental specialist until a consensus was achieved.
Through video recording, three primary categories were
evaluated: Sleep, Movement, and Crying in 3 different periods
at 0,15, and 30 minutes upon arrival at PACU. They were given
a score from | to 4 for each category. The overall behavior of
children who had DGA was evaluated after 30 minutes to
assess the influence of oral midazolam premedication on
recovery behavior. When the Houpt Behavior Rating Scale for
Sleep, Movement, and Crying received scores of 3 and 4 for
each variable, the effects were considered successful; when the
behavior scales for sleep, movement, and crying 30 minutes
received scores of | and 2, the effects were considered
unsuccessful. Overall behavior was dichotomized at 30
minutes, and two categories were positive, successful,
negative, and unsuccessful. The positive and successful were
defined as scores 4 (good), 5 (very good), and 6 (excellent). The
negative and unsuccessful were defined as scores 3 (regular), 2
(poor), and | (aborted).

2.6. Physiologic Parameters

Physiologic parameters included peripheral capillary oxygen
saturation (SPO,), respiratory rate (RR), and heart rate (HR),
which were recorded at 0, |5, and 30 minutes, starting when
the patient arrived at the PACU. Reading within the normal
range was considered a positive and successful outcome, while
beyond and above the normal range was deemed negative and
unsuccessful (Coté et al.,, 2019). Any abnormalities or adverse
effects within 30 minutes will be recorded, such as nausea,
vomiting, and fever. Tachycardia, bradycardia, hypertension,
and hypotension were defined as the change in HR or BP of >
or < 30% of the baseline and oxygen desaturation: fall in SPO,<
95%.'

3. ASSESSMENT

3.1. Preoperative children’s anxiety

The pediatric dental specialist measured preoperative
children's anxiety during the first consultation using a facial
image scale'” (Figurel).

3.2. Postoperative/Recovery behavior

The modified Houpt Behaviour rating scale'® was used to
evaluate the recovery behavior of children post-DGA.

Definition of Modified Houpt Behaviour Rating Scale'®.
A rating scale for Sleep

Score | Anxious, excited

Score 2 Fully awake, alert

Score 3 Drowsy, disoriented
Score 4 Sleep

Oral Midazolam
A rating scale for Movement

Score | Violent movement, interrupt treatment.

Score 2 Continuous movement making treatment difficult
Score 3 Controlled movement and does not interrupt
treatment

Score 4 No movement

A rating scale for Crying

Score | Hysterical crying that demands attention
Score 2 Continuous, persistent crying

Score 3 Intermittent, mild crying

Score 4 No crying

A Rating for Overall Behavior

Score | Aborted, no treatment rendered.

Score 2 Poor, treatment interrupted, only partial treatment
completed
Score 3 Regular,
completed
Score 4 Good, difficult, but all treatments performed
Score 5 Very good, some limited crying or movement,
Score 6 Excellent, no crying or movement

treatment interrupted but eventually

3.3. PostoperativelRecovery Physiology

Physiologic parameters included peripheral capillary oxygen
saturation (SPO,), respiratory rate (RR), and heart rate (HR),
which were recorded at 0, 15, and 30 minutes, starting when
the patient arrived at the PACU.

3.4. Statistical Analysis

The results obtained were subjected to statistical processing
using The IBM SPSS statistical software package for Mac
(version 26.0; IBM, Armonk, NY, USA) to assess the behavior
and physiology of children post-dental general anesthesia.
Fisher's exact and Mann-Whitney U tests were used in this
study. Statistical analyses were carried out using statistical
significance, defined as p < 0.05 was considered statistically
significant.

4. RESULTS AND DISCUSSIONS

The study population comprised 30 children aged 2 to I | who
completed all procedures successfully. The sociodemographic
characteristics and preoperative Facial Image Scale (FIS) of the
participants are given in Table |. The children were divided
into two groups; Group | (n=15), who had oral midazolam
premedication, and Group Il (n=15), who had no
premedication before DGA. There were 19 males and ||
females, with a mean age of 6.13 years (SD= 1.959) for Group
| and 4.73 years (SD=1.668) for Group Il. 29 children (96.7%)
were from the Malay ethnic group, and only one child (3.3%)
was from the Chinese ethnic Group. Facial Image Scale (FIS)
preoperative resulted in | (n=1, 3.3%), 2(n=3, 10.0%), 3 (n=2,
6.7%), 4 (n=17, 56.7%), and 5 (n=7, 23.3%). The measured
mean body weight of 17.99kg (SD=4.075) was for Group | and
17.97 (SD=4.514) for Group II.
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Table |I: Socio-demographic profiles of the children

Variables n Frequency, % Mean (SD)
Age (years)
Group | I5 50.0 6.13 (1.959)
Group Il 15 50.0 4.73 (1.668)
Gender
Male 19 63.3
Females I 36.7
Ethnic
Malay 29 96.7
Chinese | 3.3
Indian 0 0
Others 0 0
Facial Image Scale (FIS) preoperatively
I I 3.3
2 3 10.0
3 2 6.7
4 17 56.7
5 7 233
Mean body weight (kg)
Group | I5 50.0 20.093 (8.387)
Group Il 15 50.0 18.340 (4.204)

n: number of children; SD: Standard Deviation

Table | shows the socio-demographic profiles of the children who underwent dental treatment under general anesthesia. FIS
evaluated preoperatively during the first visit to determine children's anxiety. '’

4.1. Recovery behavior of pediatric DGA

The Modified Behaviour Rating Scale results from arrival, |5 minutes, and 30 minutes of children at PACU are shown in Table 2.
There were no significant differences; Fisher's exact test was p>0.05 between both groups all three times, respectively. However,
a pattern demonstrated that the oral midazolam group did better in behavior and physiology than the control group.

Table 2: Comparison of Modified Houpt Behavior Rating Scale in children with and without premedication
oral midazolam

Modified Houpt Rating Group | (n=15)

Group Il (n=15)

Scale Score p-value*
I 2 3 4 1 2 3 4
Time (minutes) Sleep, n (%)
0 -At arrival - - 5(33.3) 10(66.7) - 1(6.7) 7(46.7) 7(46.7) 0.462
15 -After |5 minutes - 2(133) 4(26.7) 9(46.7) - 3(20.0) 5(33.3) 7(46.7) 0.791
30 -After 30 minutes - 5333) 3(20.0) 7(46.7) - 2(13.3) 4(26.7) 9(60.0) 0.616
Time (minutes) Movement, n (%)
0 -At arrival - - 5(33.3) 10(66.7) 1(6.7) - 7(46.7) 7(46.7) 0.462
15 -After |5 minutes - - 5(33.3) 10(66.7) - 1(6.7) 6(40.0) 8(53.3) 0.710
30 -After 30 minutes - - 6(40.0) 9(60.0) - - 5(33.3) 10(66.7) 1.000
Time (minutes) Crying, n (%)
0 -At arrival - - 2(133) 13(86.7) 1(6.7) 2(133) 3(20.0) 9(60.0) 0310
15 -After |5 minutes - 1(6.7) 4(26.7)  10(66.7) - - 5(33.3) 10(66.7) 1.000
30 -After 30 minutes - 1(6.7) 2(13.3) 12(80.0) - 2(13.3) 3(20.0) 10(66.7) 0.727

*Fisher’s exact test was applied

Table 2 shows the comparison Modified Houpt Behavior Rating Scale in children with and without premedication oral Midazolam

in three different intervals where 0 — at arrival in PACU, |5 —

Rating Scale for Sleep

Group | showed more awake after 15 and 30 minutes, where
13.3% (n=2) and 33.3 % (n=5), respectively, compared to
20.0% (n=3) and 13.3% (n=2) in Group Il at 15 minutes and 30
minutes, respectively. But there were no significant differences
in rating sleep (p >0.05) between both groups at arrival, |5

after 15 minutes in PACU, and 30 — after 30 minutes in PACU.

minutes, and 30 minutes, whereas =0.462, p=0.791, and
p=0.616, respectively.
¢ Rating Scale for Movement

One child (6.7%) in Group |l reported violent movement and
interrupted treatment care given during the arrival in the
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PACU. There is no significant difference in the movement for
both groups, whereas p =0462, p=0.710, and p=1.000 at
arrival, after 15 and 30 minutes, respectively.

e Rating Scale for Crying

One child (6.7%) cried hysterically in Group Il while arriving at
the PACU. Group Il showed persistent crying and mild crying

¢ Rating for Overall Behaviour

Oral Midazolam

at 13.3% (n=2) and 20.0% (n=3), respectively, compared to
13.3% (n=2) mild crying in Group | at arrival. In contrast, at |5
minutes, persistent crying showed in one child (6.7%) in Group
I, while none had persistent crying in Group |l. At 30 minutes,
Group Il showed more persistent and mild crying, with 13.3%
(n=2) and 20.0% (n=3), respectively. Meanwhile, persistent and
mild crying in Group | resulted in 6.7% (n=1) and 13.3% (n=2),
respectively. No significant difference was reported (p=0.727)
between these two groups.

Total overall behaviour of children in Group I and Group II

u 1 (Abort)
m 2 (Poor)

3 (Fair)

Number of children (n)
[e)}

—  ®4(Good)
5 (Very Good)

6 (Excellent)

Group 1

Groups

Group II

Fig 3: Total overall behavior of children in Group | and Group Il

Figure 3 and Table 3 show overall behavior at 30 minutes,
which was analyzed using Fisher's exact test, which gives the
result of a p-value = 0.381, or > 0.05. There was no significant
association between children who received oral midazolam
premedication with recovery behavior of children. Although

there was no significant association in both group, Group |
showed more positive and successful behavior than Group Il
All children (100%) in Group | showed positive and successful
recovery behavior. While in Group Il, three children (20.0%)
exhibited negative and unsuccessful behavior.

Table 3: Total overall behavior of children in Group 1 and Group Il
Overall Behaviour Rating Group I n, (%) Group Il n, (%) p-value’

I (Abort) 0 0
2 (Poor) 0 0
3 (Fair) 0 3(20.0)
4 (Good) 1(6.7) 1(6.7) 0.381
5 (Very good) 3(20.0) 3(20.0)
6 (Excellent) 11(73.3) 8(53.3)

*Fisher’s exact test was applied

Figure 3 and Table 3 showed the total overall behavior of 4.2,
children in Group | and Group Il at 30 minutes in the PACU.

Recovery physiological of pediatric DGA

There is a positive recovery trend in children who received
oral midazolam premedication with a dosage of 0.5 mg/kg for
DGA.

The SPO2 (%), respiratory rate (cycles/min), and heart rate
(beats/min) at intervals of |5 minutes from the arrival of
children at PACU are shown in Table 4. There were no

statistically significant differences in SPO2 (%), respiratory rate

* Side Effects (cycles/min), and heart rate where p>0.05, respectively.

One child in Group Il reported vomiting at 30 minutes in the

PACU. At the same time, others showed no side effects at all
three intervals.
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Table 4: Comparison of physiologic parameters between Group | and Group Il

Variables Median (IQR) Median (IQR) Z statistic p-value”
n Group | n Group Il

SPO; (%)

0 -At arrival I5 100.00(2) I5 98.00(3) -1.103 0.345
I5 -After |5 minutes 15 99.00(3) I5 99.00(4) -0.652 0.539
30 -After 30 minutes |5 99.00(2) I5 99.00(2) -0.131 0.902

Respiratory rate (cycles/min)

0 -At arrival I5 20.0(6) I5 22.00(6) -0.778 0.461
I5 -After |15 minutes |5 20.0(6) 15 22.00(6) -1.050 0.305
30 -After 30 minutes |5 20.00(3) I5 21.00(6) -1.093 0.284

Heart rate (beats/min)

0 -At arrival I5 98.00(15) I5 98.00(28) -0.208 0.838
I5 -After |5 minutes 15 93.00(17) 15 96.00(14) -0.477 0.809
30 -After 30 minutes |5 97.00(14) I5 99.00(32) -0.809 0.418

IQR: Interquartile range; *Mann-Whitney U test was applied

Table 4 compares the physiologic parameters between Group
I and Group Il. The results show positive and better physiology
parameters in children who received oral midazolam
premedication with a dosage of 0.5 mg/kg for DGA. An
unusual result was reported more in Group Il. Children
reported tachycardia (above 150 beats per minute) at arrival
(13.3% n=2) and after 30 minutes (13.3% n=2), respectively.
Two children (13.3%) in Group Il and one child (6.7%) in
Group | reported having bradypnea (less than 18
breaths/minute) after 30 minutes. In Group Il, two children
(13.3%) reported having hypoxemia (differences greater than
10%) at 15 minutes and one child (6.7%) at 30 minutes. Even
though there are no significant differences in all categories, an
interesting trend demonstrates greater improvement in
behavior and physiology measures in children who received
oral midazolam premedication with a dosage of 0.5 mg/kg for
DGA.

5. DISCUSSION

The null hypothesis that oral midazolam premedication with a
dosage of 0.5mg/kg would not give positive behavioral and
physiological effects was accepted in our study. There is
limited evidence that evaluates immediate recovery behavior
and physiologic response of oral midazolam premedication in
children who underwent DGA. Although there is no
statistically significant difference in behavior and physiology
effect between those who received oral midazolam
premedication and the control group (p>0.05), our study
demonstrated that oral midazolam premedication showed a
positive result in providing better postoperative behavior and
physiological effect in children aged 3-1 | years who underwent
DGA. Uncooperative pediatric patients in the dental clinic also
demonstrate low cooperation in the perioperative for
DGA.2* As an outcome, the requirement for premedication
in children who require DGA is considered.?' The use of
premedication sedation in children undergoing DGA may help
to alleviate anxiety, reduce traumatic experiences, and
facilitate induction of anesthesia.?>?* Midazolam is a common
and routinely used drug for oral premedication in children at
a dose of 0.5mg/kg body weight.?* Studies have shown that
0.5mg/kg of oral Midazolam effectively provided preoperative
cooperation.?*? The oral route was more acceptable than the
nasal route in children aged 2-6 years.® The advantages
include a rapid and reliable onset and anterograde amnesia
with minimal respiratory depression.”” Some disadvantages
include bitter taste, cognitive impairment, long-term

behavioral disturbance, paradoxical reactions, hiccups, and
respiratory depression.?' Preoperative anxiety reduction is
critical for improving preoperative cooperation among
children and parents and for immediate postoperative
outcomes.”® We compared all aspects of the effect of oral
Midazolam, including sleep, movement, crying, and overall
behavior.

5.1. Behavioral effects of pediatric DGA

Limited published studies have investigated the recovery
behavior effect of oral midazolam premedication and the
control group in the PACU before its discharge. 2 2% 3% 3!
Patients' preoperative anxiety needs to be alleviated for their
treatment outcomes and improved preoperative cooperation.
Parnis et al. compared the postoperative behavior based on
the different dosages of oral midazolam premedication. It
showed that those with a dosage of 0.5 mg/kg were asleep
during recovery monitoring upon arrival in the recovery
room.”® The study used a four-category behavior scale
(Asleep, Awake and Calm, Awake and anxious, and crying) that
showed most children who consumed oral midazolam
premedication with a dosage of 0.5mg/kg were awake and
calm.” Same as our study, children with oral Midazolam were
less movement and crying but more awake. While Singh et al.
reported that more children in the midazolam group were
crying postoperatively compared to those in the butorphanol
group using a postoperative behavioral questionnaire.” This
study differs from the result of this study. Our study shows
children with Midazolam were less crying than those who did
not receive any premedication. However, both studies used
different behavior assessments, which is difficult to compare,
apart from other different study criteria, such as drugs used as
a comparison. 2% 27 More studies reported behavior effects
preoperatively before patients underwent general anesthesia
for a medical procedure with premedication. Savla et al.
concluded more success in laryngeal mask airway placement
with low levels of sevoflurane used in children with oral
Midazolam and intranasal dexmedetomidine premedication
groups when compared to a placebo group.’® Kalibatiené et al.
compared oral midazolam with doses of 0.2-0.4] mg/kg and
the control group by using Modified Houpt Behaviour Rating
Scale3! The study showed children who received oral
midazolam doses of 0.2-0.4]1 mg/kg body weight were
statistically significant in sleep, movement, and crying
compared with the control group 30 minutes after sedation
preoperatively.?' Tazeroualti et al. compared oral clonidine 4
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g/kg body weight with oral Midazolam 0.5mg/kg body weight
by using the Modified Objective Pain Scale (Movement, Tears,
and Behaviours) that resulted in significantly less pain exhibited
in the clonidine group (median= 3) compared to the
midazolam group (median= 6.5).3? Keles and Kocaturk also
reported that children in the oral dexmedetomidine group
showed a significantly lower ED score than those in the
midazolam group (p < 0.05).2' The study recalled data from
DGA and used a different scale, the Pediatric Anesthesia
Emergence Delirium Scale (PAEDS).2' Most studies did not
evaluate the immediate behavioral effect of oral midazolam
premedication in DGA. A recent network meta-analysis
regarding premedication drugs before GA for selective surgery
summarised that dexmedetomidine, clonidine, and melatonin
caused less incidence of ED post-GA compared to
Midazolam.>* Since the latter was a review that included
multiple randomized control trials, it could not specify the
methodology and variables involved, such as patient
demographics, assessment tools, and outcomes studied.*®
Nevertheless, Midazolam is associated with significantly fewer
adverse effects, similar to the finding in this study in which no
adverse effects were reported in the midazolam group. Wang
et. Al reported that Midazolam was not effectively superior to
dexmedetomidine using Pediatric Anesthesia Emergence
Delirium Scale (PAEDS).**

6. Physiological outcomes of pediatric DGA

This study demonstrates the better physiological effect of oral
Midazolam as premedication in children who underwent DGA
compared to those who did not receive any. However, no
significant difference was found for the pulse oxygen saturation
(SPO.), respiratory rate, and heart rate at arrival, after 15
minutes, and after 30 minutes compared to those with oral
midazolam premedication and without. However, only one
(6.7%) had bradypnea in Group | at 30 minutes, although there
was no significant difference (p>0.05). Few studies have shown
physiological effects within its normal range in the midazolam
group. Mountain et al. reported no side effects (blood
pressure and HR fluctuation) in the midazolam group.*®
Kalibatiené et al. also reported no pharmacological significance
of oral Midazolam at 0.2mg/kg — 0.6mg/kg on children's vital
functions, including the respiratory, heart rate, and pulse
oxygen saturation (SPO,).>' However, this study compared
multiple doses of oral midazolam premedication.’' Keles &
Kocarturk reported that hemodynamic variables (mean HR,
RR, and SPO,) remained within normal limits in the midazolam
group.?' A systematic review by Cox et al. demonstrated that
premedication with oral midazolam 0.5 mg/kg has minimized
the effect on recovery time.3® Another systematic review by
Matharu et al. showed weak evidence that oral Midazolam is
an effective sedative agent for dental treatment children.?
Ashley et al. reported moderate evidence regarding the
effectiveness of sedative agents using oral Midazolam for
children undergoing dental treatment.® The authors also
recommended monitoring side effects on recovery time in the
recovery room before discharging the patient.*® Current
systematic review by Hisham et al. stated that oral midazolam
0.5 mg/kg body weight produces the most desirable
postoperative behavior. However, there is still insufficient
evidence for good behavioral outcomes with oral midazolam
premedication.?” The outstanding limitation of this study is the
small sample size. It is due to the reduction of operation
theatre sessions, albeit the case for DGA during the COVID-
19 pandemic. Covid-19 has resulted in the cancellation of
DGA for children, extended waiting lists, swab testing and self-
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isolation challenges, and the need to re-organize dental
services.*® Midazolam's bitter taste also challenges a child to
consume the whole dosage. This study excluded four potential
sample sizes due to refusal to take or complete the oral
midazolam premedication. Since no syrup midazolam
preparation is available in Malaysia, the tablet form has been
used in this study. These findings also identify the need to
explore immediate postoperative behavior in the recovery
room as a pilot study. Inmediate post-analgesic is mandatory
to prevent postoperative pain and negative behavior
postoperatively. Therefore, further future studies are highly
suggested with larger sample sizes, different dose
comparisons, and longer follow-up periods. It is also strongly
advised to expand this investigation to a multi-center study.

7. CONCLUSION

In the current pilot study, oral midazolam premedication at a
0.5 mg/kg dose produces a favorable behavioral outcome in
children with DGA. However, no significant differences are
found in postoperative behavior and physiology parameters. It
has been demonstrated that 0.5 mg/kg body weight has a
beneficial postoperative effect and significantly improves
postoperative behavior in children undergoing DGA. A
postoperative adjunct analgesic is highly advised to prevent
postoperative distress and pain. Further research with more
sample size is needed to establish the effect of oral Midazolam
as premedication sedation in pediatric DGA to discover
optimum premedication sedation.

8. CLINICAL RELEVANCE

= Scientific rationale for the study: The safety and efficacy of
oral Midazolam as a premedication sedation in pediatric
general dental anesthetic on behavioral outcomes is
insufficient to offer firm clinical recommendations.

* Principal finding: Despite reports of adverse effects in
physiologic measures, oral midazolam premedication at 0.5
mg/kg body weight produces better behavioral and
physiological effects than those without premedication.

= Practical implication: Oral premedication, such as
Midazolam, is reported to be less intrusive when
administered before surgery. According to the findings of
this study, pediatric patients who received oral midazolam
premedication in DGA had better behavioral and
physiologic outcomes than those who did not.
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