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ABSTRACT:

Background and Aim: Surgery and anesthesia can cause considerable distress and psychological
consequences for children. In children, preanesthetic medications are frequently administered as
pharmacologic adjuncts to help alleviate the stress and fear of surgery as well as to ease child-
parental separation and promote a smooth induction of anesthesia. Oral, rectal, intravenous and
intramuscular preanesthetic medication administration have been used. However, each route
has disadvantages. Pre anaesthetic medication administered nasaly, due to its rapid and reliable
onset of action, avoidance of painful injections and ease of administration have made it a
convenient way to premedicate children.

The aim of the present study is to compare the sedative effect of ketamine and midazolam
administered nasaly as premedication.

Patients and Methods: 130 children aged 2-5 years and with ASA class I-1l randomly allocated in
three groups and 20 minutes before operation time received either 0.2mg/kg midazolam or
5mg/kg ketamine or 2ml normal saline, intranasally. After administration of intranasal premedi-
cation the children were under direct observation of anesthesiology resident near their parents.
At the time of separation and at the time of IV line insertion, on the basis of Sury and Cole
sedation score they received a sedation score.

Results: According to statistical analysis, at the time of separation from parents in midazolam
group, 90% of patients were sedated (60% had mild sedation, 30% had good sedation), in ketamine
group, 89% were sedated (32.5% had mild sedation, 59.5% had good sedation) while in placebo
group, 47.5% showed sedation (40% mild, 7.5% good). At the time of intra venous line insertion,
in midazolam group, 86% of patients were sedated (56% had mild sedation, 30% had good seda-
tion), in ketamine group, 80% were sedated (57.5% had mild sedation, 22.5% had good sedation)
while in placebo group 22.5% (20% had mild sedation, 2.5% had good sedation) showed sedation.
Conclusion: On the basis of results midazolam and ketamine administered intra nasaly are effec-
tive in inducing sedation. Comparing these drugs with placebo, they are effective adjunctive
premedicant.
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INTRODUCTION

Surgery and anaesthesia induce considerable
emotional stress upon children.! The conse-
quences of this stress may remain in the child’s
psyche long after the hospital experience has
passed, and it was first deseribed by dupuytren
in 1834.23 Although it is difficult to determine
which component of a child’s hospitalization
experience result in psychological problems,
age, parental anxiety level, previous hospital
experiences and type of surgery are factors that



can influence a child’s anxiety level and psy-
chological well being.? Preoperative anxiety
stimulates sympathetic, para sympathetic and
endocrine system leading to an increase in
heart rate, blood pressure and cardiac excit-
ability. These reactions reflect the child’s fear
of separation from parents and home environ-
ment, fear of physical harm, fear of unfamiliar
routines, surgical instruments and hospital
procedures.* Maladaptive behavioral responses
such as general anxiety, night time crying, en-
uresis separation anxiety, temper tantrums
occur up to 44% of children two weeks after
surgery, and about 20% of these children will
continue to demonstrate negative behaviors 6
months after surgery.* The preoperative inter-
ventions directed towards reduction of anxi-
ety can be grouped into psychological and
pharmacological methods. The introduction of
new drugs and new routes of administration
in last decade like transmucosal (Intra Nasal)
route®® by avoiding painful intra muscular in-
jections, the most horrifying experience for a
child, has facilitated a more rational approach
to premedication for paediatric patients.

It has been suggested that sedative premedi-
cation may be more effective in reducing anxi-
ety during induction of anaesthesia than is the
presence of parents.t?’ Keeping in view the
necessity of reducing preoperative anxiety and
its post operative psychological problems in
paediatric patients, we compared the sedative
properties of midazolam a water soluble ben-
zodiazepine and ketamine, a pheneyelidine
derivative administered intra nasaly to 2-5
years old paediatric surgical patients, regard-
ing ease of separation from parents and at the
time of intravenous line insertion for induction
of anaesthesia.

PATIENTS AND METHODS

To compare the sedative effects of midazolam
and ketamine administered intra nasaly as
preanaesthetic medication, 130 children aged
2-5 years with American society of
anaesthesiologists (ASA) physical status | and
Il scheduled for elective surgery were selected

Intranasal midozolam versus ketamine

for this randomized double blind clinical trial.
The study was performed in paediatric surgi-
cal department of Nemazee hospital affiliated
to University of Medical Sciences, Shiraz, Iran.
Full explanation regarding the aim and the
route of administration of the study drugs was
given to the parents of the children and their
written consent was obtained individually.
Patients were allocated randomly to one of
three groups.

Group | (midazolam), group Il (ketamine),
group Il (placebo). The study drugs,
midazalom 0.2mg/kg, ketamine 5mg/kg, di-
luted with physiological saline to reach 2ml.
in volume and 2ml. physiological saline as pla-
cebo in coded syringes were precalculated and
prepared by an anaesthesiologist. The drugs
were instilled half amount in each nares by a
senior anaesthesia resident 20 minutes before
the induction of anaesthesia. The same resident
was in constant attendance after pre medica-
tion to observe and handle any adverse reac-
tion. The codes were broken at the conclusion
of the study.

The reaction of the child at the time of sepa-
ration from parents and also at the time of in-
travenous line insertion before induction of
anaesthesia was evaluated according to the
sedation score of Sury and Cole.? In our study
we assumed no sedation as Go, mild sedation
as G1, good sedation as G2, and over sedation
as G3. The results of three groups were evalu-
ated by Kruska-Wallis test and for comparing
the results of group 2 with group 3 and group
1 with group 3 Mann-Whitney test was used.
Results with P-value <0.05 were regarded
meaningful.

RESULTS

In our study 130 patients randomly assigned
to 3 groups. Their means of age and 95% con-
fidence interval for means are shown in Table-
l.

On the basis of analysis of variance
(ANOVA) test; F statistic is equal to 1.24 and
p=0.29. It shows that there is not any differ-
ence between means of age in 3 groups.
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Table-l: Demographic status of subjects
(Mean of age and 95% confidence interval for mean)

Grp Intranasal No. Mean 95% CI
agent ofpts ofage Lower Upper
bound bound
1 Midazolam 50 2.94 266 3.21
2 Ketamine 40 3.25 296  3.53

3 Serum physiology 40 3.13 2.83 3.44

Each group received a score according to
“Sury and Cole sedation score” at the time of
separation from parents and insertion of
inravenous line. Because no patient was too
sedated in any group; after statistical consul-
tation we decided to exclude *“score G3” in
analysis. The results of sedation score are
shown in Figure 1 & 2.

According to nonparametric Kruskal-Wallis
test sedation scores in 3 groups, both at the time
of separation from parents and intravenous
line insertion showed significant statistical dif-
ference (p<0.001).

For more precise evaluation of their differ-
ences we used Mann-Whitney test. Compar-
ing group Il whit I1l and | with Il at the time
of separation from parents p-value was less
than 0.001, while the p-value was=0.02 when
comparing groups | with Il. That means, there
are significant difference between all of the
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Figure 1: Sedation Score at the Time of Separation from
parents.

GO = Very restless, crys, shows resistance to separation
G1 =Slightly restless, shows mild resistance to separation
G2 = Relax, calm, cooperative, does not resist to separation
G3 = Too sedated and not responsive to commond
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groups.

Comparing Group | with 1l and Il with Il
at the time of intravenous line insertion p-value
was less than 0.001. This shows there are dif-
ferences between induced sedation by ketamine
and midazolam with placebo. However when
the sedation score of group | with Il were com-
pared, p-value was 0.332. It means, there was
no significant difference in induced sedation
by midazolam and ketamine at the time of in-
travenous line insertion.

DISCUSSION

Preoperative anxiety in unpremedicated chil-
dren is two fold. First they are very afraid of
being separated from their parents (sepration
anxiety) and secondly they are worried about
physical harm like needle puncture or intrave-
nous line insertion. Children aged 2 to 5 years
are especially vulnerable to this problem, since
their understanding is limited.® The fact that
preoperative anxiety in children can lead to
post operative maladaptive behaviors in the
form of eating problems, bad dreams,
enueresis, increased fear of doctors and hospi-
tal, temper tantrums is well known.21%1 Hence
all paediatric patients be premedicated in or-
der to decrease preoperative anxiety, allow
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Figure 2: Sedation Score at the Time of IV Line Insertion.
GO = Very restless, crys, shows resistance to separation
G1 =Slightly restless, shows mild resistance to separation
G2 = Relax, calm, cooperative, does not resist to separation
G3 = Too sedated and not responsive to commond



smooth induction, and prevent post operative
psychological insult and behavioral
changes.213

The route of administration for premedica-
tion in paediatric age group should also be con-
sidered carefully. Intra muscular injections are
painful, oral premedication in gastro intesti-
nal disturbance is not effective and often re-
jected by small children.®

Children and their parents are very reluctant
to allow rectal administration of drugs. The
intra nasal route administration of pre medi-
cations has been used successfully and safely
by different researchers.5891421 Since the use
of nose drops is widely known in general pub-
lic, this route could be well accepted by chil-
dren and their parents for premedication ad-
ministration.

Midazolam is a water soluble benzodiaz-
epine. It produces sedation, anxiolysis and some
antegrade amnesia, it can be administered
intranasaly. The recommended dose is 0.2 to
0.25 mg/kg onset of sedation usually occours
within 10-20 minutes.

Ketamine is a unique medication that is par-
ticularly useful in paediatric sedation. It is a
derivative of phencyclidine that creats trance
like dissociative state characterized by seda-
tion, amnesia, analgesia, and catalepsy. There
are several reports about intra nasal adminis-
tration of ketamine (5-6mg/kg) with good ef-
ficacy and no adverse effects for pre medica-
tion and sedation in children.'’-1%2

In a study performed by Garcia-Velascop et
al.’ intra nasal midazolam (0.25mg/kg) and
ketamine (5mg/kg) in paediatric patients
found that the nasal route of administration
of the drugs is well accepted in both groups
and midazolam and ketamine are equally ef-
fective as sedative premedication.

Another study performed by Kahreci Kt, et
al.’® Studied the effect of intranasal midazolam,
ketamine, alfentanil and fentanil premedica-
tion in 2-7 years old children regarding reac-
tion to separation from parents and response
to intravenous cannulation. They concluded
that all drugs, compared to placebo were ef-
fective: midazolam and alfentanil produced
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early sedation compared to ketamine but
alfentanil due to its early recovery was supe-
rior to other drugs. Abrams F, et al*® studied
the safety and sedative effects of intranasal
midazolam (0.4mg/kg) and ketamine (3mg/
k).

Both drugs showed good sedative effect; they
reported two cases of obtundation in ketamine
group, but such complication was not seen in
midazolam group.

In our study we found that intranasal
midazolam (0.2 mg/kg) and ketamine (5mg/
kg) produce a good level of sedation regarding
child’s separation from parents and response
to intravenous line insertion in comparison to
placebo (Figure 1,2).

In addition the comparison of midazolam
and ketamine groups, we found that intrana-
sal ketamine is more effective than intranasal
midazolam regarding separation of child from
parents (G2=57.5% and 30% respectively, p-
value=0.02). As regards to response of child to
intravenous line insertion, the sedative effects
of intranasal midazolam and ketamine was
equal (G2=30% and 22.5 respectively, p-
value=0.33)

CONCLUSION

Midazolam 0.2mg/kg and ketamine 5mg/
kg adminsterd intranasaly in 2-5 years old chil-
dren is equally effective for easier separation
of children from their parents and obtunding
their response to intravenous line insertion.

REFERENCES

1. Steward DJ: Preoperative evaluation and preparation
for surgery. In: Pediatric Anesthesia 4" Edition.
Churchill Livingstone New York 2002.

2. Rosenberg H, Goldberg M. Postoperative emotional
responses. In: Complications in Anesthesiology. 2
Edition. Lippincott-Raven Publishers. Philadelphia 1996.

3. Dupuytren B. Clinical lectures of surgery. Lancet 2:
919, 1834.

4. Kain ZN. Perioperative psychological trauma in chil-
dren. In: Complications in Anesthesia. 1%t Edition. W.B.
Saunders Company. Philadelphia 1999.

5. S Talengaokar, Mishra PR. Intransal delivery: An ap-
proach to bypass the blood brain barrier. Indian J
Pharmacol 2004; 36(3):140-7.

Pak J Med Sci 2005 Vol. 21 No.4 www.pjms.com.pk 463



Kazemi AP, Kamalipour H & Seddighi M

6. WangJ, Bu G. Influence of intransal medication on the 15. Garcia-Velasco P, Roman J, Belttran-de Heride B, et al.
structure of the nasal mucosa. China Med J 2002 115(4): Comparison of nasal ketamine and midazolam for
617-9. pediatric premedication. Rev Esp Anestesiol 1998;

7. RitaL, CoxJM, Seleny FL, et al. Ketamine hydrochlo- 45:122-5.
ride for pediatric premedication: comparison to pen- 16. Kahreci KT, Gogus N, Demir T, et al. The effect of
tazocine. Anesth Analg 1974; 53: 375. intranasal midazolam, ketamine, alfentanil, fentanyl

8. Sury MRJ, Cole PV. Nolbuphine combined with on children premedication. Turk Anest Reanim 1997;
midazolam for out patient sedation. Anesthesia 1988; 25: 299-304.

43: 285-8. 17. Daniel B, Leonidas C, William T, et al. Safety and effi-

9. Weksler N, Ovadia L, Muati G, et al. Nasal ketamine cacy of intra nasal ketamine in a mixed population
for pediatric premedication. Can J Anesth 1993; with chronic pain. Pain 2004; 110(3): 762-4.

40:119-21 . 18. Daniel B,Leonidas C, William T, et al . Safety and effi-

10. Savage GH. Insanity following the use of anesthetics cacy of intranasal ketamine for the treatment of break-
in operations. BMJ 1887; 2:1199. through pain in patients with chronic pain : A ran-

11. Eckenhoff JE. Relationship of anesthesia to postopera- domized , double — blind , placebo controlled , cross-
tive personality changes in children. Am J Dis Child over study. Pain 2004; 108(2): 17-27.

1951; 86:587. 19. Abrams R, Morrison JE, Villassenor A, et al. Safety

12. Payne KA, Coetzee AR, Mattheyse FJ, et al. Behavioral and effectiveness of intranasal administration of seda-
changes in children following minor surgery-is pre- tive medications (ketamine, midazolam or sufentanil)
medication beneficial? Acta Anesthesiol Belg 1992; for urgent brief pediatric dental procedures. Anesth
43:173. Prog 1993; 4:63-6.

13. Kain ZN, Mayes L, Wang SM, et al. Effect of premedi- 20. Louon A, Reddy V. Nasal midazolam and ketamine
cation on postoperative behavioral outcomes in chil- for pediatric sedation during computerized tomogra-
dren. Anesthesiology 1997; 87:A1032. phy. Acta Anesth Scand 1994; 38:260-66.

14. Morton NS. Sedation and the peadiatric patient. In: 21. Aldrete J, Roman De Jesus J, Russell L. Intranasal
Topics in Anesthesia and Critical care: Anesthesia and ketamine as induction adjunct in children. Preliminary
Intensive Care in Neonates and Children. 1999: 1t report. Anesthesiology 1987;67: 514.

Edition. Springer Co.
7 \\
Online edition of
||
pjms.com.pk
is sponsered by
M/s PharmEvo (Pvt.) Ltd
Online edition include free access to all published manuscripts

( Abstract, full text and pdf format)

A\ 4

464 Pak J Med Sci

2005 Vol.21 No.4  www.pjms.com.pk



