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ABSTRACT

Introduction: Excessive anxiety
has a bad implication on anesthetic
practice in pediatric anesthesia,
that is why to decrease anxiety by
premedication is an important issue.
Intranasal administration of various
drugs is an easy route with rapid
onset of action allowing administra-
tion of a variable drugs such as
Midazolam and Dexmedetomidine
used in pediatric preoperative seda-
tion.

Methodology: 64 children who
were submitted for elective ophthal-
mic surgeries received either 0.5 mg/
kg midazolam or 1pg/kg dexmede-
tomidine intranasally. Basal heart
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and respiratory rate, blood pressure,
sedation score and oxygen satura-
tion were recorded initially and every
5 minutes till the transfer to the oper-
ating room. Sedation score was also
assessed at 30 minutes after drug
administration. Postoperative moni-
toring was continued and any post-
operative complications were record-
ed.

Results: Oxygen saturation, heart
rate, systolic blood pressure and res-
piratory rate values showed insignifi-
cant differences when both groups
were compared together, but
showed significance differences
when compared with the basal value
in each group separately after 30
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minutes. Sedation score was faster
and child-parents separation score
was higher in dexemedetomidine
group when compared with midazo-
lam group, also both groups showed
significant sedation score less than 3
when compared with the basal value
at 15,20,25,30 minutes .

Conclusion: Midazolam and dex-
medetomidine were nearly equally
effective as intranasal premedication
for pediatric patients submitted for
ophthalmic surgery with minimal side
effects and we recommend the use
of midazolam due to its safety and
effectiveness and low price .

Key words: Premedications, Intra-
nasal route, Midazolam, Dexmede-
tomedine, Sedation, Separation,
Scoring.

INTRODUCTION

Excessive anxiety has a bad im-
plication on anesthetic induction and
recovery in pediatric anesthesia and
usually leads to functional and psy-
chological disability after surgery(1).
Premedication in pediatric patients
has a great role in releasing anxiety
and psychological trauma which rep-
resent a great challenges in pediatric
anesthesia(2).
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Pediatric patients premedication us-
ing intranasal route has been proved
by multiple studies as an effective
and safe way(3:4). Intranasal admin-
istration of various drugs is an easy,
non invasive route with high bioavail-
ability and rapid onset of action due
to high blood supply of the upper air-
way mucosa and escaping from the
first pass metabolism(5),

Midazolam  which is a short-
acting benzodiazepine, with short
elimination half life and anterograde
amnesic effect, represents a widely
used drug in preanesthetic anxiolysis
and sedation(6). Like midazolam but
with selective agonist action on al-
pha 2 adenoceptor, Dexmedetomi-
dine represents a new anesthetic
premedication drug with a shorter
duration of action(7.8).

The aim of this study is to com-
pare the efficacy of dexmedetomi-
dine versus midazolam as sedative
premedication drugs given by intra-
nasal route in pediatric patients un-
dergoing elective ophthalmological
surgical procedures.

Patients
This double blinded comparative
study was conducted in Mansoura
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University Ophthalmology Center,
over six months, after obtaining our
Institutional Research Board (IRB)
approval and an informed written
consents from all patient guardians.

Inclusion criteria:

1. Patients who were submitted
for elective ophthalmic sur-
gery.

2. ASA?, 7.

3. Age: 2-6 years.

Exclusion criteria:

1. Parent refusal.

2. Patients suffering from con-
genital cardiac disease.

3. History of allergy to any of the
studied drugs.

4. Any nasal disorders that may
hinder nasal administration of
the drugs as repeated nasal
bleeding or nasal tumors.

MATERIAL & METHODS

Patients were allocated into two
groups using closed envelops ran-
domization method (32 each): intra-
nasal midazolam group (M group):
in which patients were given 0.5 mg/
kg midazolam. And Intranasal dex-
medetomidine group (D group): in
which patients received 1ug/kg dex-
medetomidine .

In the preoperative room, medica-
tions were given 30 minutes prior to
anesthesia with attendance of one
of the patient’s parents. Intranasal
drug were given into the infants nose
using a 3-ml syringe in the recum-
bent position as nasal drops over 5
minutes. Basal heart and respiratory
rate, blood pressure, and oxygen
saturation were recorded initially and
every 5 minutes after giving the intra-
nasal drug for 30 minutes till being
transferred to the operating room
(OR). Sedation assessment was car-
ried out every 5 min for 30 minutes
from giving the drug, using a 4 point
scale Sedation Agitated=4,
awake=3, drowsy=2, asleep=1 (8).
Sedation score of 1 or 2 will be con-
sidered satisfactory, sedation score
of 3 or more was considered unsatis-
factory. Child patient response for
separation from the guardian was
assessed at 30 minutes using a 4
point scale Separation score: patient
unafraid, cooperative, sleep=1, slight
fear or crying, quite with reassu-
rance=2, moderate fear or crying not
quite with reassurance=3, crying
need for restrained =4. (8)

level:

On arrival at the operative room,
monitoring  equipment  including
ECG, NIBP and SpO, were connect-
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ed to the patient. Sevoflurane 5%
and oxygen 100% were used to
induce anesthesia via a facemask,
then an intravenous line was fixed
in place, then patient airway was
secured using an appropriate size of
laryngeal mask airway (LMA) and
the patient was left to breathe spon-
taneously after decreasing FiO2 to
50%. A suitable concentration was
employed to facilitate the surgical
procedure and maintain stabilization
of heart rate, blood pressure and
respiratory rate (basalt20%). At the
end of the surgical procedure, anes-
thesia was discontinued and 100%
oxygen (4 liter/min) was continued till
removal of LMA when the patient
gained consciousness. Postopera-
tive monitoring was continued after
transfer of the patient to the recov-
ery room with recording of any post-
operative complications or untoward
events as nausea, vomiting, in-
creased secretions and / or brady-
cardia.

Sample size

Sample size was done, based on
degree of sedation. Mann—Whitey
U-test was used for comparison and
setting alpha to 0.05. This study
needed at least 29 cases in each
group to detect the same difference

Vol. 43, No. 1 & 2 Jan. & April, 2014

with 80% power. So we increased
the number of cases to 32 cases in
each group to compensate for any
possible dropouts. PS software Win-
dows was used for calculations.

Statistical analysis:

Data were first tested for normali-
ty by means of the Kolmogo-
rov—Smirnov test. Normally distribut-
ed continuous data were analyzed
using the Student t-test. Abnormal
distributed continuous and or dinal
data were analyzed using the
Mann—-Whitey U-test. Categorical
data were analyzed by means of
Fisher's exact test as appropriate.
The results were presented as mean
(SD), median and range or number
and percentage of patients as appro-
priate. A P value less than 0.05 was
considered statistically significant.
Statistical analyses were performed
using IPM SPSS for Windows, ver-
sion 18(IPM SPSS Inc., Chicago, Illi-
nois, USA).

RESULTS
Intranasal route was used for pre-
medication of 64 patients, and their
demographic data were comparable
in both groups(Table1).

Oxygen saturation values showed
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insignificant differences when both
studied groups were compared to-
gether and when their values were
compared with the basal one in each
individual group (Figure 1). Although
heart rate, systolic blood pressure
and respiratory rate values showed
no significant statistical difference
when both groups were put in com-
parison together, they showed signif-
icance differences when compared
to the basal value in each group sep-
arately at 30 minutes interval (Figure
2, 3, 4 respectively).

Patients who were premedicated
with dexemedetomidine had
achieved a significantly faster seda-

tion score( less than 3 after 10 min-
utes) than that of midazolam group,
after that sedation score in both
groups had comparable values. Also
both groups showed significant se-
dation score less than 3 when com-
pared to the basal value at
15,20,25,30 minutes interval (Figure
5).

Children in dexemedetomidine
group had achieved significant high
child-parents separation score grade
1 in comparison to midazolam group
(Figure 6).None of the children in
both groups had significant inci-
dence of nausea , vomiting or brady-
cardia.

Table (1): Patient demographic data of the studied groups, data are

expressed as number and mean + SD.

Midazolam group Dexmedetomidine group
(n=32) (n=32)
Age (years) 4.14+0.44 4.01+0.40
Gender (no) Male 18 15
Female 14 17
Weight (Kg) 16.32+4.27 15.754¢4.31
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Figure (1): Peripheral oxygen saturation of the studied groups, data are expressed as %.
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Figure (2): Heart rate changes of the studied groups, data are expressed as mean+SD.
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Figure (3): Systolic blood pressure changes of the studied groups, data are expressed as
mean+SD.

w
~

w
N

w
o

N
co

)

=)
||
/

N
=y
r

- = &= Midazolam
group

N

N
'
t

N
o

Respiratory rate (breath/minute)
/

-
oo

[ury
2]

Basal 10min 20min 30min

Time interval

*P <0.05significant when compared with basal value.

Figure (4): Respiratory rate changes of the studied groups, data are expressed as
mean+SD.
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DISCUSSION

Children in operative theaters are
often uncooperative and anxious,
this may be attributed to pain antici-
pation, strange environment, paren-
tal separation, or a previous fearful
experience(9). Perioperative anxiety
is associated with an increased level
of postoperative pain ,stress hor-
mones release with negative out-
comes, postoperative maladaptive
behaviors like eating problems, night
mars, enuresis, increased fear of
doctors and hospitals(?).

Sedative premedications have a
great role in pediatric anesthesia but
still the route of administration repre-
sents great obstacle in pediatric an-
esthesia. Because of that anesthe-
tists try to find an effective, easy and
applicable route for drug administra-
tion in pediatric patients. Drug injec-
tion by various routs is effective and
reliable but very painful and leaves
bad memories in children mind. In-
tranasal drug administration has
been proved to be an effective con-
venient route for preoperative seda-
tive drug administration in children.
This may be attributed to its high bio-
availability, simplicity of administra-
tion and being non-invasive, howev-
er cooperation is still required and

some difficulty still present in young-
er children(10). Also, the high vascu-
larity of the subepithelial surface of
the nasal cavity facilitates the access
of the drugs to the systemic circula-
tion bypassing the first-pass metab-
olism in the liver (11).

Currently,
used sedative premedications in-
clude midazolam and dexmedetome-
dine. Midazolam has great efficacy
when given intranasally but it is as-
sociated with unpleasant burning
sensation in the nasal cavity that
may not favoure its use in practice.
However, other studies reported that
intranasal administration of midazo-
lam is better tolerated by infants and
has higher plasma concentration in

comparison to its oral administration
(12,13),

the most commonly

Another widely used preanesthe-
tic medication drug is dexmedetomi-
dine which is an alpha 2-
adrenoreceptor agonist, that has
sedative, analgesic and anxiolytic ef-
fects via activation of central alpha
2-adrenoreceptors in the locus ceru-
leus approximately eight times that
of clonidine (14). Intranasal adminis-
tration of dexmedetomidine pro-
duced a clinical sedative effect last-

MANSOURA MEDICAL JOURNAL



184 INTRANASAL PREMEDICATION etc...

ing for more than 180 minutes. Two
recent studies have reported clinical-
ly significant sedative effects when
dexmedetomidine was administered
intranasally to healthy adult volun-
teers and to children undergoing mi-
nor surgery (12,14) |

This current study tried to com-
pare the effects of both dexmede-
tomidine and midazolam given intra-
nasally on satisfactory sedation and
separation from parents in children
aged between 2 and 8 years under-
going elective surgery, as this age is
most suspected to separation anxie-
ty and their  understanding and
cooperation is limited.

This study showed that patients
oxygen saturation did not decrease
with either intranasal midazolam or
dexmedetomidine, this means that
both drugs has no adverse implica-
tion on patient's oxygenation.

Children who were premedicated
with 1ug /kg of dexemedetomidine
had achieved a significantly faster
and satisfactory sedation score (less
than 3 after 10 minutes) than those
premedicated with 0.5mg/kg of mid-
azolam, after that sedation score in
both groups had comparable values.

Vol. 43, No. 1 & 2 Jan. & April, 2014

Children in dexmedetomidine group
had achieved higher child-parents
separation score grade 1 in compari-
son with midazolam group.

The minimal variation in the onset
of sedation between midazolam and
dexemedtomidine may be due to the
same site and mechanism of action
of both drugs, both drugs act on the
central nervous system in locus ce-
ruleus with electroencephalogram
activity similar to natural sleep (15).

This results was similar to those
proved by Naill et al(3) McCormick et
al, who found that 0.2ug/kg intrana-
sal midazolam premedication is a
rapid and effective method of seda-
tion in children(16), also Lejus et al
(17) reported that intranasal midazo-
lam is an effective route of premedi-
cation although it is poorly accepted
by some patients. Also Vivian et al
(18) and Cheung et al(19) in their
studies showed that intranasal dex-
medetomidine 1pu/kg as premedica-
tion was effective as sedation for pa-
tients undergoing third molar surgery
under local anesthesia with better
postoperative pain relief and no de-
lay in pschychomotor recovery .

Ashu et al (20) reported that intra-
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nasal midazolam produced more
rapid onset of sedation (average 4.8
minutes) and time of maximal seda-
tion was only 12.7 minutes which is
not in agreement with our results.
This difference may be due to age
group of his study started from 6
month up to 6 years and different
dose used .

When comparing both drugs to-
gether as regard sedation we found
that dexmedetomedine produces
more rapid onset of sedation but
midazolam has more satisfactory
sedative effects, this may matche
the results obtained by Aynur Akin et
al (21) that Intranasal dexmedetomi-
dine and midazolam are equally ef-
fective in decreasing anxiety upon
separation from parents; however,
midazolam is superior in providing
satisfactory conditions during mask
induction . But may be different from
another study by AL Meenakshi Sun-
daram et al (22) that Children pre-
medicated with intranasal dexmede-
tomidine attained more significant
and satisfactory sedation than those
patients who received intranasal
midazolam. The sedation produced
by dexmedetomidine differs from
other sedatives as patients may be
easily aroused and cooperative .

Our results showed that there
was statistically significant change in
systolic blood pressure, heart rate
and respiratory rate in both groups
after 30 minutes when compared
with the basal values, with no differ-
ence between both groups. This may
be due to increase level of sedation
and reduction in sympathetic outflow
and circulating level of catechola-
mines and this matches previous
studies by Remadevi et al(23), and
Talke et al (24) who reported that in-
tranasal dexmedetomidine reduces
heart rate and systolic blood pres-
sure during the preoperative seda-
tion .

In summary, 1p/kg intranasal dex-
medetomidine produces significant
sedation in children between 2 and 6
years of age. Behavior of the chil-
dren at parental separation and at in-
duction of anesthesia was compara-
ble to children who received
midazolam. The hemodynamic ef-
fects of intranasal dexmedetomidine
were modest

We concluded that both midazo-
lam and dexmedetomidine are nearly
equally effective as intranasal pre-
medication for pediatric patients with
minimal side effects. Dexemedetomi-

MANSOURA MEDICAL JOURNAL
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dine produced 5 minutes earlier on-
set of sedation than midazolam
through intranasal route however
midazolam was equally effective af-
ter that with dexmedetomidine as re-
gards sedation score, parent child
separation score. Considering the
high cost of using dexmedetomidine
as premedication we prefer the use
of midazolam due to its safety and
effectiveness as well as availability
and low price compared with dexe-
medetomidine.
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