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Abstract

Introduction: Prime objective of anaesthesiologist is to minimize adverse psychological and physiological effects of anaesthetic
technique. Premedication causes sedation and reduction of anxiety during separation from parents. It also provides a calm and
cooperative child for smooth induction of anesthesia. We evaluated the differences in quality of premedication with orally
administered midazolam and ketamine in the paediatric population undergoing elective surgical procedures and tried to ascertain
the minimum interval required between premedication and parental separation. Objective: This study was undertaken to compare
the efficacy and safety of oral midazolam and oral ketamine as a preanaesthetic medication for paediatric patients undergoing
elective surgery. Materials and

Materials and Methods: In this prospective, randomized, double blind study a total of 60 children aged 1-6 years, belonging to
ASA grade 1 and 2, scheduled for elective surgery were randomized into two groups of 30 each to receive either midazolam 0.5
mag/kg (Group A) or ketamine 5 mg/kg (Group B) orally. Parameters to be assessed were quality of sedation and anxiolysis, ease
of parent-child separation and ease of venepuncture.

Results: Overall success rate of midazolam for sedation and anxiolysis was higher than ketamine in all the time frames.
Successful separation from parents was easy in 25 patients (83.33%) in group A and 13 patients (43.33%) in group B. Successful
venepuncture was obtained in 93.33% and 90% of patients in group A and group B respectively. This higher rate of success
during venepuncture was probably due to use of EMLA cream prior to venepuncture.

Conclusion: We concluded that premedication with oral midazolam 0.5mg/kg provides better sedation and anxiolysis, easy
parent child separation than oral ketamine 5mg/kg.
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Introduction disturbances, paradoxical reactions, hiccups, and

Depending about the age, developmental maturity
and past surgical experiences, children suffer from
varying degrees of terror while facing the prospects of
surgery. Also surgery and anesthesia may cause
considerable stress for both parents and children. The
anticipation of pain, separation from family, and fear of
surgery are few of the factors that trigger perioperative
anxiety in  children**® Prime objective of
anaesthesiologist is to minimize adverse psychological
and physiological effects of anaesthetic technique.
Premedication causes sedation and reduction of anxiety
during separation from parents. It also provides a calm
and cooperative child for smooth induction of
anesthesia.

Midazolam is a water-soluble benzodiazepine with
greater amnestic than sedative potential® and has been
routinely used orally for premedication in children
scheduled for surgery. It has a rapid onset and short
duration of action. It is reliable in achieving sedation
and anxiolysis.®” However, search for a better
alternative continues due to concerns such as bitter
taste, cognitive impairment, long-term behavioral

respiratory depression.®® Oral ketamine has similar
pharmacodynamic'® after oral administration and has
been investigated as an alternate premedication.®***? It
acts at the thalamoneocortical projection to produce
dose-dependent sedation and dissociative anesthesia.
Oral ketamine produces predictable satisfactory
sedation and anxiolysis without significant side effects
like respiratory depression or emergence delirium in
children.t®

The aim of this study was to evaluate the
differences in quality of premedication with orally
administered midazolam and ketamine in the paediatric
population undergoing elective surgical procedures and
ascertain the minimum interval required between
premedication and parental separation.

Materials and Methods

After obtaining institutional ethical committee
approval and parent’s written informed consent, the
study was conducted in sixty (60) paediatric patients,
aged 1-6 years of ASA grade 1 and 2, scheduled for
elective surgical procedures. This prospective,
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randomized, double blind study was carried out in the
Department of Anaesthesiology and Department of
Surgery at B.S. Medical College and Hospital, Bankura,
for a period of one year. Patients with known history of
allergies to benzodiazepines and ketamine, central
nervous system dysfunction -—epilepsy or raised
intracranial tension, cardiovascular malformation,
respiratory dysfunctions such as COPD, asthma,
chronic bronchitis, prolonged therapy with hepatic
enzyme — inducing drugs, children refusing to take the
whole dose of premedication were excluded from the
study. Patients were randomized by simple sealed
envelope method into two groups of thirty (30) each:
Group A: received 0.5mg/kg midazolam and group B:
received 5mg/kg ketamine orally.

One hour before surgery, a mixture of local
anaesthetics (EMLA) was applied for surface
anaesthesia at the probable site of venepuncture. Patient
received the premedication around 45 minutes before
surgery in the preanaesthetic waiting room. Since oral
preparations of both the drugs were not available,
parenteral formulations in the concentrations of 5mg/ml
for midazolam and 50mg/ml for ketamine were used.
The drugs were mixed with freshly prepared sugar
solution to make the volume 5ml and to ensure
palatability of the preparation. Now Anaesthesiologist
No.1 fed the drug either midazolam or ketamine
according to the group of the child. Where
Anaesthesiologist No.2 received the patient, and
recorded the parameters, unaware of patient group
allocation. Then Anaesthesiologist No.2 handed
patient’s case record form to Anaesthesiologist No.1,
who entered the data into Microsoft excel sheet.

Before and after premedication sedation and
anxiolysis score were assessed, after premedication it
was assessed at 10, 20, and 30 minutes. Thirty five
minutes after oral premedication, children were
separated from parents. During parental separation,
parent child separation score was assessed and
recorded. Children were then transferred to the
operating room. In the operating room, routine
monitoring with ECG, non-invasive arterial pressure
and pulse oximetry was commenced. VVenepuncture was
done approximately 5 minutes later in the induction
room. After venepuncture, patients were induced with
inhalational agent through face mask and the remaining
part of the anaesthesia was conducted with standard
anaesthesia protocol.

Sample size calculation and statistical analysis

The calculated sample size was 30 patients for each
group based on a study by Darlong et al*® with
significance level (o) of 0.05 and power of the test ()
of 0.8. Data was first plotted in Microsoft excel sheet
,calculated in absolute numbers and presented in

percentage scale. For statistical evaluation, the scores
were condensed to a dichotomous variable consisting of
successful (scores 3 and 4) or un- successful (scores 1
and 2) for sedation, anxiolysis, easy parent child
separation and easy venepuncture. Chi square test and
student’s unpaired t test were used for statistical
analysis.P value < 0.05 was considered as significant.
INSTAT software (Graphpad prism software, Inc, La
Zolla, CA. USA) was used for statistical analysis.

Observation and Results

The descriptive statistics of age, weight, sex and
ASA physical status distribution were comparable
between two groups and difference was found to be
statistically insignificant, (Table 1). Before
premedication, all the patients belonged to unsuccessful
sedation score category and baseline sedation and
anxiolysis score was comparable between two groups.

At 10 minutes of premedication, 20(66.67%) and
27(90%) patients had unsuccessful and 10(33.33%) and
3(10%) had successful sedation scores in midazolam
and ketamine group respectively. At 20 minutes of
premedication, 7(23.33%) and 22(73.33%) patients had
unsuccessful and 23(76.67%) and 8(26.67%) had
successful sedation scores in midazolam and ketamine
group respectively. While at 30 minutes of
premedication, 2(6.67%) and 12(40%) patients had
unsuccessful and 28(93.33%) and 18(60%) had
successful sedation scores in midazolam and ketamine
group respectively. These results were statistically
significant (Table 2).

Similarly, at 10 minutes of premedication, 12(40%)
and 24(80%) patients had unsuccessful and 18(60%)
and 6(20%) had successful anxiolysis scores in
midazolam and ketamine group respectively whereas at
20 minutes of premedication, 5(16.67%) and
19(63.33%) patients had unsuccessful and 25(83.33%)
and 11(36.67%) had successful anxiolysis scores in
midazolam and ketamine group respectively while at
30 minutes of premedication, 3(10%) and 15(50%)
patients had unsuccessful and 27(90%) and 15(50%)
had successful anxiolysis scores in midazolam and
ketamine group respectively. Also these results were
statistically significant (Table 3).

At 35 minutes of premedication, 5(16.7%) and
17(56.67%) patients had unsuccessful and 25(83.33%)
and 13(43.33%) had successful easy parent child
separation scores in midazolam and ketamine group
respectively and the results were statistically significant
(p=0.001) (Figure 1). During venepuncture, 2 (6.67%)
and 3(10%) patients had unsuccessful and 28(93.33%)
and 27(90%) had successful easy venepuncture scores
in midazolam and ketamine group.
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Table 1: Demographic data of the patients

Variables Group A Group B P value
Age (months) 45.133+12.23 | 39.533+£12.59 | 0.730
Weight (kg) 15.33+1.86 14.76+1.99 0.947
Sex (M:F) 22 (73.33%): | 23(76.67%): | 0.766

8 (26.67%) 7(23.33%)
ASA (grade I:11) | 22 (73.33%): | 23 (76.67%): | 0.766
8 (26.67%) 7 (23.33%)

Table 2: Unsuccessful and successful sedation between two groups at 10, 20 and 30 minute

Groups Time- 10 minute Time - 20 minute Time- 30 minute

Unsuccessful | Successful | Unsuccessful | Successful | Unsuccessful | Successful
Group A | 20(66.67% ) | 10(33.33%) 7(23.33%) 23(76.67%) 2(6.67%) 28(93.33%)
Group B 27(90% ) 3(10 %) 22(73.33%) 8(26.67%) 12(40%) 18(60%)
P value 0.028 0.000 0.002

Table 3: Unsuccessful and successful anxiolysis between two groups at 10, 20 and 30 minute

Groups Time- 10 minute Time - 20 minute Time- 30 minute
Unsuccessful | Successful | Unsuccessful Successful Unsuccessful | Successful
Group A 12 (40%) 18(60%) 5 (16.67%) 25(83.33%) 3(10%) 27(90 %)
Group B 24(80%) 6 (20%) 19(63.33%) 11(36.67%) 15(50%) 15(50%)
P value 0.002 0.000 0.001
Discussion was negligible but this effect was improved over time.

A number of studies have demonstrated the
beneficial effects of good pre-anaesthetic medication in
children.***® Previous studies®****"*® have shown that
both midazolam and ketamine are effective oral pre-
medicants in children. Though several routes of
administration of the pre-medicant have been studied,
the oral route is the least traumatic for children.>”9%
Nicholson et al®* suggested that oral preanaesthetic
medication may be as efficacious as intramuscular
preanaesthetic medication in paediatric patients. Hence,
the oral route of administration of the drugs was used in
our study as it is the most acceptable route, especially
in children. Children of age group 1 to 6 years were
chosen for the study, as this is the most vulnerable
group for stress response. The demographic data of the
patients were comparable between two groups and
seem that it has no influence on outcome of the study.

Both the drugs (midazolam and ketamine)
produced sedation and anxiolysis with variable
percentage of success over different time course.
Overall success rate for midazolam was higher in all the
time frame. At 10 minute, midazolam produced
sedation in 33.33% of patients and it was improved
over time to 76.67% of patients at 20 minutes and
93.33% at 30 minutes. Similarly, at 10-minute ketamine
produced sedation to 10% of patients and successful
sedation was improved over time to 26.67% at 20
minutes and 60% at 30 minutes. We have documented
that at 30 minutes, the number of successfully sedated
patient was increased in both the groups over
progression of time, the increment was significantly
higher in group A compared to group B. Among the
different time frames at 10 minute, effect of ketamine

This may be due to longer onset of action of ketamine
compared to midazolam.

Similarly, the success rate of midazolam for
anxiolysis was improved over time. Initially, at 10
minutes, the success rate for anxiolysis was higher than
the sedation and rate of improvement of sedation was
higher than anxiolysis. This may be due to the
concentration of midazolam required for anxiolysis was
much less than the concentration required for sedation,
so anxiolysis has been achieved earlier than sedation
and there was not much increase after 20 minute. At 10
minute, there was an increase in the number of patients
with successful sedation and anxiolysis that was
supported by the study of Funk et al.'” Comparison of
sedation and anxiolysis produced by midazolam and
ketamine at 10 minutes revealed that midazolam
produced a higher percentage of successful sedation
and anxiolysis and that was statistically significan:t but
the difference of success rate at 20 minutes was
statistically highly significant (0.000). Also, on the
same time frame (20 minutes), the success rate of
anxiolysis was significantly higher in midazolam group
(83.33%) than ketamine group (36.67%). Our finding
was corroborated with the finding of Funk et al,"” the
success rate in ketamine group was lower in our study
compared to their study; this may be due to the use of a
lower dose of ketamine (5mg/kg) in our study. At 30
minute, 27 and 15 number of patients achieved
successful anxiolysis in group A and group B
respectively. Here, again the difference was statistically
significant (P=0.001). Our finding of anxiolysis score at
30 minutes was corroborated with the findings of Funk
et al'” and Damle et al.'® The contrary results of Damle
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et al'® study from ours can be explained by use of a

higher dose of ketamine in their study (6 mg/kg).

In present study, at 35 minutes after premedication,
we attempted to separate the patients from their parents.
It was able to achieve successful easy separation in 25
patients (83.33%) in group A and successful easy
separation in 13 patients (43.33%) in group B. Our
findings can be supported by the findings of'*!"®
Successful venepuncture was obtained in 93.33% and
90% of patients in group A and group B respectively.
This higher rate of success during venepuncture was
probably due to the use of EMLA cream prior to
venepuncture. Our findings were correlated with
previous studies.'”*®

Conclusion

In present study, children suffer from varying
degrees of anxiety while facing the prospects of
surgery. Under the conditions of this study, oral
midazolam 0.5mg/kg has better efficacy in terms of
preoperative sedation, anxiolysis, easy parent child
separation than oral ketamine 5mg/kg. Hence, it has the
potential to become a promising preanaesthetic drug in
the paediatric age group in the near future.
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