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ABSTRACT

Background and Aims: Nasal surgery under desflurane anaesthesia is more prone to develop
emergence agitation (EA). The present study aimed to evaluate the efficacy of dexmedetomidine
for prevention of EA. Methods: A total of 72 patients were randomised to group C and group D.
Group C patients received placebo while group D patients received dexmedetomidine 1.0 ug/kg
bolus followed by 0.4 ug/kg/h after induction of anesthesia. End tidal desflurane was adjusted to
keep the bispectral index (BIS) 45-55. Study drug was stopped at extubation. EA was evaluated
from extubation till the patient was shifted to postanaesthesia care unit (PACU). Primary
outcome was incidence of EA. Secondary outcome measures were requirement of desflurane,
haemodynamic stability, and recovery after anaesthesia. The results were analyzed using
SPSS version 21. Results: Infusion of dexmedetomidine significantly reduced the incidence
of EA (Group C 52.8%; Group D 5.6%) by 89.5% (P = 0.00001). The endtidal desflurane
concentration was significantly lower and there was an average 28.87% reduction in requirement
of desflurane in group D compared to group C (P < 0.001). The mean heart rate was significantly
higher in Group C (P < 0.001). In group C time to extubation, time to achieve BIS 90 and time
to response on verbal command was significantly lesser compared to group D (P < 0.0001).
Conclusion: Dexmedetomidine significantly reduced the incidence of EA and requirement
of desflurane in patients undergoing nasal surgery. However, it was associated with delayed
extubation, residual sedation, and prolonged PACU stay.
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INTRODUCTION

verbal command, orientation to person, place and
time." Therefore, its use can often cause emergence

Inhaled anaesthetic agents constitute the backbone
of anaesthetic practice. The discovery of newer
inhalational agents aimed at perfect agent, one that
rapidly induces anesthesia, smells pleasant, safe, and
is free of side effects. Over the past more than one and
a half century anaesthesiology has come a considerable
way to finding such an agent. Yet, even with the newest
agents like sevoflurane and desflurane, there are side
effects that keep it from being the ‘perfect’ anaesthetic
agent. Desflurane has been shown to decrease time
to awakening with faster eye opening, response to

agitation (EA)duringrecovery from general anaesthesia.
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EA may be associated with physical injury as well as
negative postoperative behaviours. Although it occurs
for short duration, it may require pharmacological
intervention. Various agents including ketamine,
propofol, clonidine, opioids, etc., have been used to
prevent EA. However, these medications may increase
sedation after anaesthesia, cause slow awakening, and
in some cases are associated with undesirable side
effects, such as nausea and vomiting.”?

Dexmedetomidine acts on o2-adrenergic receptors
and produces sedative, hypnotic, and anxiolytic
effects without significant respiratory depression.!
In children, it has been used extensively to reduce
the incidence of EA.1¥! Limited numbers of studies
have evaluated the efficacy of dexmedetomidine for
prevention of EA in adult patients undergoing nasal
surgery.b!

We hypothesize that dexmedetomidine infusion
during the maintenance of anaesthesia leads to
reduced incidence of EA in adult patients posted
for nasal surgery under desflurane anaesthesia. This
randomised, double blinded, placebo-controlled
trial aimed to assess the effect of dexmedetomidine
on incidence of EA, requirement of desflurane,
intraoperative haemodynamics, and recovery after
general anaesthesia.

METHODS

After getting institutional ethical committee approval
and informed written consent from patients, the
present study was conducted on 72 patients belonging
to American society of Anesthesiologist (ASA)
physical status I or II, aged between 18 and 65 years
and scheduled for elective nasal surgery of more than
1 h duration under desflurane anaesthesia. Patients
having severe systemic illness (cardiac, hepatic, renal
pulmonary, endocrinal, neurological, or psychiatric
disease), with substance abuse disorder, having body
mass index >35 kg/m? on medication (beta-blockers,
o2-agonists, opioids, clonidine, and tricyclic
antidepressant), with known allergic reactions to
study drugs and pregnant/breast feeding females were
excluded from study.

All the patients were thoroughly evaluated a day
prior to scheduled operation. In operating room,
standard monitoring including noninvasive blood
pressure  (NIBP), electrocardiogram, peripheral
oxygen saturation (SpO,), and BIS electrodes were
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applied and baseline parameters were recorded.
Intravenous (IV) access was secured at two sites for
all the patients, one for IV fluids and the other for
infusion of study drug. Following preoxygenation, all
the patients received midazolam 0.05 mg/kg IV and
fentanyl 2ug/kg IV slowly. Anaesthesia was induced
with propofol 2.0-2.5 mg/kg IV targeting BIS score of
45-50. Atracurium 0.5 mg/kg IV was used to facilitate
tracheal intubation.

Patients were randomised into one of the two study
groups using computer-generated random number
sequence. Group C patients received desflurane
in 50:50 air and oxygen with a placebo infusion
of 0.9% normal saline bolus for 10 min and then
maintenance infusion after intubation and Group D
patients received desflurane in 50:50 air and oxygen
with dexmedetomidine infusion 1 pg/kg for 10 min
as a bolus than 0.4 pg/kg/h after intubation. To ensure
allocation concealment, opaque envelope method
was used which was opened prior to surgery and the
study drug based on sequence revealed was prepared
by one of the anaesthesiologist in 50 mL syringe
labeled as test. The dilution of the drug was based
on patient weight in such a way that all the patients
would receive loading infusion at 120 mlL/h for first
10 min followed by 8 mL/h till the end of surgery.
The attending anaesthesiologists, recovery, and ward
nurses, as well as the patients were blinded to the
computer-generated randomization schedule.

In both groups, desflurane was started at 6% dial flow
concentration with 50:50 air and oxygen mixture
along with the infusion of study drug. During the
surgery, dial flow concentration of desflurane was
titrated to maintain BIS 45-55. Endtidal concentration
of desflurane (EtDes) was noted every 10 min in both
the groups. The lungs were ventilated with a tidal
volume of 6-8 mlL/kg and respiratory rate of 12 per
minute to target endtidal CO, (EtCO,) concentration
of 35-40 mm Hg. Intermittent boluses of fentanyl
1 ug/kg IV and atracurium bromide 0.1mg/kg IV were
used as analgesic and muscle relaxant, respectively.
During surgery NIBP, heartrate (HR), SpO,, BIS, EtDes,
and EtCO, was recorded at every 10 min interval.
Paracetamol 1 g IV over 30 min and ondensetron
0.1 mg/kg IV was administered half an hour before
the completion of surgical procedure. Desflurane and
study drug was stopped when surgical dressing was
applied and the time (7)) was noted. Neuromuscular
blockade was antagonized using neostigmine
0.05 mg/kg and glycopyrrolate 0.01 mg/kg IV. The
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trachea was extubated on recovery of adequate muscle
power.

Emergence time was defined as the time interval from
‘T; till the patient was shifted to PACU once he/she
tells his/her name. During this period, the level of
agitation was evaluated using the Ricker sedation-
agitation scale [Table 1],'® and each patient’s maximum
agitation score was recorded. Simultaneously, the
degree of pain was investigated through a numeric
rating scale (NRS)” (0 = no pain, 10 = unimaginably
severe pain). Patients with EA score of 5 and 6 required
intervention in the form of verbal instruction and
frequent verbal reminding of limit respectively, while
patients with EA score of 7 required pharmacological
interventions in the form of IV propofol 1 mg/kg.
The measurements for EA and pain were repeated
every 2 min to obtain the peak score. Time to

extubation (T,,,) (time between T, and extubation),

Score State Behavior

7 Dangerous Trying to remove catheters, climbing

agitation over bedrail, thrashing side to side, or
striking at staff.

6 Very Requiring restraint and frequent verbal

agitated reminding of limits.

5 Agitated Anxious or physically agitated and calms
to verbal instructions.

4 Calm and Calm, easily arousable, follows

Cooperative =~ commands.

3 Sedated Difficult to arouse but awakens to verbal
stimuli or gentle shaking, follow simple
commands.

2 Very Arouse to physical stimuli but does not

sedated communicate or follow commands.

1 Unarousable  Minimal or no response to noxious

stimuli, does not communicate or follow
commands.

time to achieve BIS of 90 (T,,) (time between TO
and recording of BIS value 90), time to response on
verbal commands (T ., ) (time between TO and
patient respond by telling his/her name) and time to
discharge from PACU (T, g ) [time between TO
and achievement of Aldrete score [Table 2]® =9) were
noted.

Patients were also monitored by a blinded observer
for residual sedation using Ramsay sedation scale,
nausea/vomiting, analgesic requirement, and other
side effects like bradycardia, tachycardia, hypotension,
hypertension, etc. The rescue analgesic (diclofenac
sodium 75 mg intramuscular) was administered in
PACU on patient request.

The primary outcome measure of our study was
incidence of EA with dexmedetomidine, while the
secondary outcome measures included requirement
of desflurane, haemodynamic stability, recovery from
general anaesthesia, residual sedation, analgesic
requirement, and side effects.

Sample size calculation was based on our primary
outcome measure i.e., incidence of EA. Kim ef al.
reported 52% incidence of EA in patients undergoing
nasal surgery.®) We assume that the 60% reduction in
incidence of EA with dexmedetomedine would be of
clinical relevance. The calculated sample size for the
two sided test (o) of 5% and with power (1-f) of 80%
would be 34 subjects in each group for proportional
outcome." We enrolled 36 subjects in each group.
Summary data were tabulated and analysed using
SPSS IBM software version 21 (IBM SPSS Advanced
Statistics; Chicago, IL, USA). Categorical variables
are expressed as percentages, whereas continuous

Table 2: Aldrete score

Parameter Description of patients Score
Activity level Move all extremities voluntarily/on command 2
Move 2 extremities
Cannot move extremities
Respiration Breathes deeply and cough freely

Is dyspneic, with shallow, limited breathing

Is apneic

Is 20 mmHg >preanaesthetic level

Is 20-50 mmHg >preanaesthetic level

Is 50 mmHg >preanaesthetic level

Is fully awake

Is arousable on calling

Is not responding

Has level >90% when breathing room air
Requires supplemental oxygen to maintain level>90%
Has level <90% with oxygen supplementation

Circulation (blood pressure)

Consciousness

Oxygen saturation (As determined by pulse oximetery)

O =2 NO-_2NO-_2NO-~-NO -
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data were checked for normal distribution by the
Kolmogorov-Smirnov test and are reported as the
means and standard deviations or the medians with
25" and 75" percentiles, when applicable. Categorical
variables were analyzed by the Chi-square test.
Comparisons of continuous data were performed by
using the unpaired t-test for normally distributed
variables and the Mann-Whitney U test for
nonnormally distributed variables.

RESULTS

A total of 98 patients were screened, out of them
72  patients meeting inclusion criteria were
enrolled in the study [Figure 1]. The demographic
characteristics (age, weight, and gender), duration
and type of surgery, duration of anesthesia, and
baseline vitals were comparable between the
groups (P > 0.05) [Table 3].

Nineteen (52.8%) patients in group C had EA
out of which two (5.6%) patients had dangerous
agitation while only two (5.6%) patients had
EA and none of the patients had dangerous
agitation in group D (P value = 0.00001) [Table 4].
Dexmedetomidine was effective in reducing the
incidence of EA by 89.5%. Both the group displayed
acceptable level of analgesia evaluated using NRS
without any significant difference in the mean score

[Table 4] (P = 0.179).Althoughtherewasnosignificant
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Figure 1: Consort flow chart
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difference in MAP between the group, mean HR in
group C was significantly higher compared to group D
at all the time during observation period (P < 0.001).
The EtDes concentration was significantly lower
and there was an average 28.87% reduction in
requirement of desflurane in group D compared to
group C(P < 0.001) [Figure 2].Ingroup CT, .., Ty
and T ..., (5.49 * 0.41 min, 5.51 * 0.39 min, and
5.64 * 0.37 min, respectively) was significantly
shorter compared to group D (8.54 = 0.59 min,
8.87 = 0.61 min, and 9.22 = 0.60 min, respectively)
(P < 0.0001) [Table 4].

Patients in group C had significantly less residual
sedation compared to group D (P value = 0.009)
[Table 4]. The antiemetic requirement in groups C
and D was 16.7% and 5.56% respectively (P = 0.13)
[Table 4]. The analgesic requirement in groups C and D
was 16.7% and 8.33% respectively (P = 0.29) [Table 4].
The length of PACU stay in group C was significantly

Table 3: Demographics, type and duration of surgery,

duration of anesthesia, and baseline vitals of the groups

Parameter Group C Group D P
Demographics
Age (year) 28.61+11.72 30.89+13.54 0.45
Sex (M/F) 24/12 21115 -
Weight (kg) 61.56+14.72 60.61+14.61 0.79
Type of surgery
FESS 10 8 -
DCR 3 4 -
Septoplasty 13 15 -
Adenoidectomy 6 4 -
# Nasal Bone 4 5 -
Duration of surgery (Min) 85.42+14.17 88.33x14.83 0.4
Duration of anaesthesia (Min) 102.8+16.70 105.12+15.53 0.54
Baseline vitals
Heart rate (bpm) 83.83+6.02 83.86+4.64 0.98
Mean arterial pressure 90.6546.70 88.57+6.69 0.26

(mmHg)

FESS - Functional endoscopic sinus surgery; DCR - Dacryocystorhinostomy;
# - Fracture
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Figure 2: EtDes recorded at different time interval in both groups
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Table 4: Time to extubation, time to achieve BIS 90, time to telling name on verbal command, incidence of EA, residual

sedation, analgesic, and antiemetic requirement in PACU and length of PACU stay in both groups

Parameter Group C Group D P
Time to extubation (T_,,;) (mean+SD) (Min) 5.49+0.41 8.54+0.59 <0.0001
Time to achieve BIS 90 (T,,,) (meanSD) (Min) 5.51+0.39 8.87+0.61 <0.0001
Time to verbal response (T, 5, ) (Mean+SD) (Min) 5.64+0.37 9.2+0.6 <0.0001
Incidence of emergence agitation (dangerous agitation) 52.8% (5.6%) 5.6% (0%) 0.00001
Peak NRS score 4.9+1.2 4.55+0.98 0.179
Ramsay sedation score [median (95% confidence interval)] 1 (0.66-1.11) 2 (1.08-1.64) 0.009
Analgesic in PACU 6 (16.7%) 3 (8.33%) 0.29
Antiemetic in PACU 6 (16.7%) 2 (5.56%) 0.13
Length of PACU stay (mean+SD) (Min) 12.35+1.36 16.25+2.32 <0.0001

less compared to group D (12.35 * 1.36 min vs.
16.25 = 2.32 min) (P < 0.01) [Table 4].

DISCUSSION

The results of our study suggest that intraoperative
dexmedetomidine infusion (1 pgkg over 10 min
followed by 0.4 pg/kg/h) was effective in reducing the
incidence of EA after nasal surgery. It also produced
more stable haemodynamics during surgery as well
as during extubation and significantly reduced the
requirement of desflurane. However, it was associated
with delayed extubation, residual sedation, and
prolonged PACU stay.

Rapid recovery from anaesthesia has been associated
with development of EA. It is commonly seen with
the use of short acting volatile anesthetic agent
like sevoflurane and desflurane. Also referred as
emergence delirium or emergence excitement, it may
lead to a dissociative state with altered cognitive
perception, excitation, and agitation during recovery
from anaesthesia. EA has been defined as a state of
non-purposeful restlessness, non-cooperation, and
inconsolability which is often accompanied by crying,
screaming, thrashing, and disorientation.' Though
agitation is observed more frequently in paediatric
patients, the incidence in adults has been reported
at 4.7% or 21.3%.1'*1 The wide variation in the
reported incidence may be attributable to the use
of different scoring scale for evaluating EA. An
increase in noradrenaline release in the preoptic rat
brains, especially in the locus coeruleus has been
described."* However, association with other factors,
such as pain, inhalational anaesthetics, preoperative
benzodiazepine use, male gender, age, preoperative
anxiety, and type of surgery has been suggested."!

EA is especially common after ENT surgery, where
55.4% of patients experienced agitation.*® Various
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studies**1>16] reported that ENT surgical procedures
particularly nasal surgeries in which intranasal
packing is used, have a higher incidence of EA in both
adults and children. The reported higher incidence
may be attributed to a sense of suffocation during
emergence from anaesthesia.' In present study, we
enrolled the patients posted for nasal surgery under
general anaesthesia with desflurane and were expected
to have postoperative bilateral nasal packing.

Similar to the previously reported results, our study
also demonstrated 52.8% incidence of EA in control
group, whereas infusion of dexmedetomidine reduces
the incidence by 89.5%.5% Compared with control
group, intraoperative dexmedetomidine infusion has
been reported to significantly reduce the incidence of
EA (risk ratio 0.34, 95% confidence interval 0.25-0.44,
P < 0.00001) in children.” No systemic review and
meta-analysis is available on dexmedetomidine
infusion for prevention of EA in adults; however, few
randomised controlled trials have shown reduction in
the incidence of EA by 46% with dexmedetomidine
compared to placebo.”! Sedative property of
dexmedetomidine is responsible for the reduction in
incidence of EA; however, it also prolonged the time to
extubation, time to achieve BIS 90, and time to response
on verbal command. None of the patient developed
respiratory depression in spite of its sedative property
as dexmedetomidine does not depress respiratory drive
so maintenance of dexmedetomidine infusion until
extubation may be safe. Patients who developed EA
required intervention in the form of verbal instruction
only, while the patient who developed dangerous EA
required intervention in the form of propofol. In present
study, none of the patient receiving dexmedetomidine
had dangerous agitation, while two patients receiving
placebo had dangerous agitation.

Previous  studies  demonstrating  effect  of
dexmedetomidine on EA in children used diverse
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protocol for administration of dexmedetomidine,
e.g., loading of 0.5-2 mcg/kg followed by infusion of
0.4-0.7 mcg/kg/h, only loading of 0.5-4 mcg/kg, and
only infusion of 0.2-1 mcg/kg/h,® and demonstrated
significant advantage of dexmedetomidine in
prevention of EA compared to placebo. For adults
limited studies are available demonstrating effect of
dexmedetomidine on EA, in a study dexmedetomidine
infusion was administered at a dose of 0.4 mcg/kg/h
without any bolus dose.” In our study, we administered
dexmedtomidine 1 mcg/kg bolus followed by infusion

of 0.4 mcg/kg/h.

Sympatholytic property of dexmedetomidine provides
stable haemodynamic during surgery as well as after
extubation. The mean HR in dexmedetomidine group
was significantly lower than the control group at all
time during observation. Our finding was in accordance
with studies that found significant reduction in
the intraoperative HR using dexmedetomidine.!'”1"!
Although hypotension is common after administration
of the loading dose of dexmedetomidine,” we
did not find any significant difference in the MAP
between the group possibly because only ASA T and
II patients were enrolled in our study. In a similar
study, authors found significantly lower HR and MAP
in patients receiving dexmedetomidine compared to
control.”” The observed difference in their MAP could
be attributed to the higher age of the study population
enrolled in the study (66.4 *= 8.2 years). Maintenance
of dexmedetomidine until extubation provided more
stable haemodynamic changes during emergence in
our study.

Dexmeditomidine also possess anaesthetic-sparing
effects and a reduction in the requirement of
anaesthetic agent has been reported in various
studies.*! In our study, EtDes was significantly
lower (28.87% reduction) to achieve desired BIS in
dexmedetomidine group compared to placebo.

The inherent sedative property of dexmedetomidine
account for significantly prolonged time to extubation,
time to response on verbal command, time to achieve
BIS value of 90, and time to discharge from PACU.
In a similar study, time to extubation and time to
verbal response was longer in dexmedetomidine
group compared to placebo.” However, the time to
extubation was not significantly prolonged. This
could be attributed to differences in protocol for
dexmedetomidine infusion (no loading dose, only
infusion at 0.4 mcg/kg/h) and infusion of study drug
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forshorter duration (77 = 29 min) compared tolonger
duration (102.8 = 16.70) in our study.

Patients in dexmedetomidine group had significantly
higher sedation score in the PACU compared to placebo.
Patients who required rescue analgesics or antiemetics in
the form of diclofenac-Na and ondansetron respectively
were lower in the dexmedetomidine group compared
to placebo; however, difference was not significant
(P > 0.05). This could be possibly because patients
were studied for less than 16 min postoperatively. In
a similar study, authors found decreased requirements
of analgesic and antiemetic in the dexmedetomidine
group; but difference was not significant.®

There are few limitations in our study. Possible effects
of pain and preoperative anxiety on EA could not be
ruled out as we did not assess preoperative anxiety and
pain was our secondary outcome measure. However,
severity of pain might be similar between the groups
during emergence because pain scores after extubation
and use of additional analgesics in the PACU were not
significantly different between the groups. Second, we
did not evaluate the long-term effect of intraoperative
dexmedetomidine on EA. We focused solely on recovery
characteristics and smooth emergence after anaesthesia
with  dexmedetomidine administration in the
immediate postoperative period (12.35 = 1.36 min vs.
16.25 *+ 2.32 min in the two groups until Aldrete score
of =9 was achieved). However, EA can develop up to
few hours postoperatively; therefore, further evaluation
employing long-term follow-up is needed. Third, sample
size calculation was based on our primary outcome,
i.e. incidence of EA, so the conclusion made for the
secondary outcome measure could not be generalized.

CONCLUSION

Intraoperative dexmedetomidine infusion reduces
the incidence of EA in immediate postoperative
period in adult patients undergoing nasal surgery
under desflurane anaesthesia. However, it could
lead to delayed recovery in terms of prolonged time
to extubation, time to achieve BIS value of 90, time
to patient response on verbal command, and time to
discharge from postanaesthesia care unit.
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“Quick Response Code” link for full text articles

The journal issue has a unique new feature for reaching to the journal’s website without typing a single letter. Each article on its first page has
a “Quick Response Code”. Using any mobile or other hand-held device with camera and GPRS/other internet source, one can reach to the full
text of that particular article on the journal's website. Start a QR-code reading software (see list of free applications from http://tinyurl.com/
yzlh2tc) and point the camera to the QR-code printed in the journal. It will automatically take you to the HTML full text of that article. One can
also use a desktop or laptop with web camera for similar functionality. See http://tinyurl.com/2bw7fn3 or http://tinyurl.com/3ysr3me for the free
applications.
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