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Abstract:
Background:

Emergence agitation (EA) is a common and potentially hazardous complication during recovery
from general anaesthesia, particularly following nasal surgeries due to postoperative nasal
packing and airway discomfort. Dexmedetomidine, a selective oz-adrenergic agonist, possesses
sedative, anxiolytic, and analgesic properties without causing respiratory depression and may
reduce the incidence of EA.

Aim:

To evaluate the effect of intraoperative dexmedetomidine infusion on the prevention of
emergence agitation in adult patients undergoing nasal surgery under general anaesthesia.

Methods:
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This randomized, double-blinded, placebo-controlled study included 100 adult patients (ASA
physical status I-1I) scheduled for elective nasal surgery with postoperative nasal packing.
Patients were allocated into two groups: Group D received dexmedetomidine infusion at 0.4
ug/kg/hour from induction until extubation, while Group C received a volume-matched saline
infusion. Emergence agitation was assessed using the Riker Sedation—Agitation Scale during the
emergence period. Secondary outcomes included hemodynamic parameters, time to extubation,
time to verbal response, intraoperative opioid requirement, postoperative complications, and
PACU stay.

Results:

The incidence of emergence agitation was significantly lower in the dexmedetomidine group
compared to the control group (4% vs. 58%, p < 0.001). Patients receiving dexmedetomidine
demonstrated better hemodynamic stability and reduced intraoperative fentanyl requirements.
Although time to verbal response and extubation were slightly prolonged in the
dexmedetomidine group, these differences were not clinically significant and did not prolong
PACU stay. No severe emergence agitation or major adverse effects were observed in either
group.

Conclusion:

Intraoperative dexmedetomidine infusion significantly reduces the incidence of emergence
agitation in adults undergoing nasal surgery. It provides smoother emergence, improved
hemodynamic stability, and an opioid-sparing effect without delaying recovery, making it a safe
and effective strategy for preventing emergence agitation in this high-risk population.

Keywords: Emergence agitation, Dexmedetomidine, Nasal surgery, General anaesthesia, Smooth
emergence.

Introduction:

Emergence agitation (EA), also termed emergence excitement, emergence delirium, or post-
anaesthetic excitement, is a well-recognized clinical phenomenon occurring during the
immediate postoperative period following general anaesthesia.! It is characterized by a wide
range of behavioural manifestations including agitation, restlessness, irritability, hyperactivity,
incoherent speech, crying, moaning, thrashing movements, and uncooperative behaviour. These
symptoms are most commonly observed within the first 15-30 minutes after emergence from
general anaesthesia.?.?

Although often transient, emergence agitation can lead to significant postoperative
complications. These include self-extubation, accidental removal of intravenous lines, catheters,
surgical drains or dressings, aspiration, bleeding, hemodynamic instability such as hypertension
and tachycardia, need for re-exploration, and prolonged stay in the post-anaesthesia care unit

EISSN 1303-5150 @ www.neuroquantology.com

152


http://www.neuroquantology.com/

Neuroquantology |Apr 2026 | Volume 24 | Issue 4 | Page 151-160 | Doi: 10.48047/nq.2026.24.4.NQ26012
Dr . SUBHASAN JV,EFFECT OF DEXMEDETOMIDINE INFUSION ON THE PREVENTION OF EMERGENCE AGITATION IN
ADULT PATIENTS UNDERGOING NASAL SURGERY AT A TERTIARY CARE HOSPITAL

(PACU).%.5 In addition to patient-related morbidity, EA poses a risk to PACU personnel, as
agitated patients may inadvertently cause injury to healthcare staff. Management of such patients
frequently requires additional manpower for physical restraint and continuous supervision,
thereby diverting resources from other patients and negatively impacting PACU workflow.*.*
Furthermore, emergence agitation contributes to increased healthcare costs due to prolonged
PACU stay, increased staffing requirements, and the use of additional pharmacological agents for
treatment.?.”

Given the associated morbidity and increased utilization of healthcare resources, prevention of
emergence agitation and facilitation of a smooth and uneventful recovery from anaesthesia are of
considerable clinical importance. Several strategies have been employed to reduce the incidence
of EA, including identification and elimination of precipitating factors and the prophylactic use
of pharmacological agents such as propofol, clonidine, opioids, and midazolam.®

Patients undergoing nasal surgeries are at a particularly higher risk of developing emergence
agitation. The presence of nasal packing in the immediate postoperative period can create a
sensation of airway obstruction or suffocation, which may precipitate anxiety, panic, and
agitation during emergence from anaesthesia.®.” This increased susceptibility highlights the need
for effective preventive strategies in this patient population.

Dexmedetomidine, a highly selective az-adrenergic receptor agonist, produces sedative,
anxiolytic, and analgesic effects while preserving respiratory function. Owing to these properties,
dexmedetomidine has gained attention as a potential agent for reducing emergence agitation and
promoting smoother recovery following general anaesthesia. In the present randomized, double-
blind, placebo-controlled study, we hypothesized that intraoperative dexmedetomidine infusion
would reduce the incidence and severity of emergence agitation in adult patients undergoing
nasal surgery.

Aim of the Study

To evaluate the effect of intraoperative dexmedetomidine infusion on the prevention of
emergence agitation in adult patients undergoing nasal surgery under general anaesthesia at a
tertiary care hospital.

Objectives of the Study

To compare the incidence and severity of emergence agitation between patients receiving
dexmedetomidine infusion and those receiving placebo.

To assess the quality of emergence from general anaesthesia in both study groups.
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Methedology :

This randomized, placebo-controlled, double-blinded clinical study was conducted at the Sree

Mookambika Institute of Medical Sciences after obtaining approval from the Institutional Ethics

Committee. The study was carried out over a period from September 2024 to December 2025,

and written informed consent was obtained from all participants prior to enrollment. 154

A total of 100 adult patients of either sex, aged between 20 and 60 years, belonging to American
Society of Anesthesiologists (ASA) physical status I and II, scheduled for elective nasal surgery
under general anaesthesia with planned postoperative nasal packing, were included in the study.
Patients were excluded if they had a known or suspected allergy to o.-adrenergic agonists,
history of use of monoamine oxidase inhibitors, clonidine, or adrenergic blocking agents,
uncontrolled hypertension, diabetes mellitus, heart block, renal or hepatic dysfunction, cognitive
impairment, chronic antipsychotic medication use, body mass index greater than 30 kg/m?, or
pregnancy.

Participants were randomly allocated into two groups using a computer-generated randomization
sequence. Group D received an intravenous infusion of dexmedetomidine at a dose of 0.4
ug/kg/hour, initiated at induction of anaesthesia and continued until extubation. Group C
received a volume-matched normal saline infusion as placebo. Allocation concealment was
ensured, and the patients, attending anaesthesiologist, and investigator assessing outcomes were
all blinded to group assignment.

A standardized anaesthesia protocol was followed for all patients. On the morning of surgery,
patients received oral pantoprazole 40 mg and oral ondansetron 4 mg. Premedication included
intravenous midazolam 0.02 mg/kg administered 30 minutes prior to induction. After instituting
standard monitoring, general anaesthesia was induced with fentanyl 2 pg/kg and propofol 2
mg/kg, and tracheal intubation was facilitated using atracurium 0.5 mg/kg. Anaesthesia was
maintained with one minimum alveolar concentration of desflurane in a 50:50 air—oxygen
mixture. Additional fentanyl doses were administered intraoperatively at the discretion of the
attending anaesthesiologist.

Intraoperative bradycardia (heart rate <40 beats per minute) was treated with atropine 0.5 mg
intravenously, while tachycardia (heart rate >110 beats per minute) was managed with esmolol
10 mg intravenously. Hypotension, defined as mean arterial pressure <60 mmHg, was treated
with ephedrine 3 mg intravenous boluses. All patients received intravenous paracetamol 1 g at
the end of surgery during nasal packing.

At completion of surgery, the throat pack was removed and oral suctioning was performed.
Neuromuscular blockade was reversed using neostigmine 50 pg/kg and glycopyrrolate 10 pg/kg
upon appearance of the fourth twitch on train-of-four monitoring. Desflurane was discontinued
thereafter, which was defined as time zero for emergence. Patients were ventilated with 100%
oxygen and were not stimulated except for gentle verbal commands to open their eyes.
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Extubation was performed once spontaneous respiration with adequate tidal volume and
response to verbal commands were achieved. The study drug infusion was discontinued
following extubation.

Emergence was defined as the interval from time zero until two minutes after extubation.

Emergence agitation was assessed using the Riker Sedation—Agitation Scale, and the highest 155
score observed during emergence was recorded. Emergence agitation was defined as a score >5,

and severe agitation as a score of 7. Patients exhibiting agitation received intravenous fentanyl

0.5 pg/kg. If agitation persisted beyond two minutes, intravenous propofol 0.5 mg/kg was

administered. Time to first verbal response and time to extubation were recorded. Hemodynamic

parameters were documented at predefined intervals, and complications such as desaturation,

laryngospasm, and residual sedation were noted. Patients were discharged from the post-

anaesthesia care unit when the Aldrete score was >9.

Statistical Analysis

Data were entered into Microsoft Excel and analyzed using Statistical Package for the Social
Sciences (SPSS) software. Continuous variables were expressed as mean + standard deviation
and categorical variables as frequencies and percentages. Intergroup comparisons of continuous
data were performed using the independent Student’s t-test, while categorical variables were
analyzed using the Chi-square test or Fisher’s exact test, as appropriate. A p-value <0.05 was
considered statistically significant.

Result:

The demographic variables between the two groups were comparable (Table 1). It was
observed that 29 patients

Table 1. Demographic variables

Variable Group C (n=50) Group D (n=50)
Age (years)™* 36.92+11.61 33.32+10.18
Gender (Female/Male)T 9/41 11/39

Weight (kg)* 62.88+9.68 64.46+9.54
Height (cm)* 164.36+7.51 165.46+8.05
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IASA Grade (1/2)t 37/13 39/11
BMI (kg/mz)* 23.21+3.01 23.43+3.08
Data presented as *Mean+SD, Tnumber
Table 2. Comparison of study variables
Variable Group C (n=50) Group D (n=50)
Duration of Surgery (min)f 102.30+41.07 93.04+40.06
Time to Verbal Response (min)7 € [5.78 +1.91 6.74+2.13
Time to extubation (min)¥ 7.42+£2.24 8.06+2.14
Agitation Score* ]
<4 21 48
> 5 (Emergence agitation) 29 2
Number of patients requiring 21 5
additional intraoperative fentanyl*
Adverse Effects* Hypotension
Tachycardia 17 b1
Residual sedation (score<3) s 0
0 1
Duration of PACU stay (min) ¥  [7.96+2.22 7.06£3.05

Data presented as ¥ Mean+SD; *number; § P<0.001; € P<0.05

(58%) in group C and 2 patients (4%) in group D had a sedation-agitation score > 5 and were
deemed to have emergence agitation as per the definition (Table 2), and this difference was
statistically significant (P<0.001). None of the patients in either group had severe agitation
(score=7). Of the 29 patients in group C who had emergence agitation, 19 had a score of 5 and
10 patients had a score of 6. In all 29 patients, emergence agitation resolved within 2 min
following fentanyl administration. Both the patients in group D who had emergence agitation

had a score of 5, and it was resolved with fentanyl.
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Table 3. Haemodynamic parameters

Heart Rate (bpm) MAP (mmHg)

Time Interval Group C (n=50)Group D Group C Group D
(n=50) (n=50) (n=50)

Baseline 80.20+£16.87  [79.96+14.97 [92.58+9.45 [97.80+12.87
10 minutes after the start of [77.58£14.50 [70.88+£10.77 [70.32+10.92 [68.92+7.59
surgery
30 minutes after the start of [75.82+13.55 68.10+8.81 [73.861£9.44 [69.86+8.81
surgery
End of surgery 85.68+13.20 [75.32+10.69 [80.56+11.44 [74.40+12.11
At Extubation 103.32+17.54 |84.14+12.71 [92.38+12.92 85.82+12.62
2 min after Extubation 100.42+15.21 80.14+10.47 [94.42+12.29 90.02+11.91

Data presented as MeantSD

The mean time for verbal response following discontinuation of desflurane was found to be
longer with group D compared to group C (P<0.05) (Table 2). Similarly, the time to extubation
was longer with group D compared to group C, but the difference was not found to be statistically
significant (Table 2). The number of patients requiring additional intraoperative fentanyl was

higher in group D.

Throughout the intraoperative period, at extubation and after extubation, the heart rate in group
D was lower than in group C (P<0.05) (Table 3). The MAP was comparable at 10 min after start
of surgery and 2 min after extubation in both the groups, whereas at other periods it was

significantly lower in group D (P<0.05) (Table 3). Patients experiencing episodes of hypotension
and tachycardia requiring treatment were similar in the two groups (Table 2). The
duration of PACU stay between the patients in both groups was similar.

Discussion:

Emergence agitation (EA) is a distressing and potentially hazardous phenomenon observed
during early recovery from general anaesthesia, particularly following procedures associated

with airway discomfort such as nasal surgery. The present randomized, placebo-controlled,
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double-blinded study evaluated the effectiveness of intraoperative dexmedetomidine infusion in
reducing the incidence of emergence agitation in adult patients undergoing nasal surgery. The
findings of this study demonstrate that dexmedetomidine significantly reduced the incidence of
emergence agitation, improved peri-emergence hemodynamic stability, and did not prolong
recovery in a clinically meaningful manner.

The demographic characteristics and baseline variables were comparable between the two
groups, indicating adequate randomization and minimizing confounding factors. This
comparability strengthens the validity of the observed differences in emergence agitation and
other outcome measures.

A key finding of this study was the markedly lower incidence of emergence agitation in the
dexmedetomidine group compared to the placebo group. Emergence agitation occurred in 58%
of patients in the control group, whereas only 4% of patients in the dexmedetomidine group
exhibited agitation, a difference that was highly statistically significant (P<0.001). This
substantial reduction supports the hypothesis that dexmedetomidine is effective in attenuating
emergence agitation in adults undergoing nasal surgery. Similar reductions in EA with
dexmedetomidine have been reported in previous studies, attributed to its sedative and anxiolytic
properties mediated through central a.-adrenergic receptor activation [8,9].

Importantly, none of the patients in either group developed severe agitation (Riker score = 7),
suggesting that prompt recognition and management protocols were effective. In the control
group, although emergence agitation was frequent, it was mild to moderate in severity and
responded rapidly to fentanyl administration. In contrast, agitation in the dexmedetomidine
group was infrequent and mild, reinforcing the role of dexmedetomidine in preventing clinically
significant EA. These findings are consistent with earlier reports demonstrating that
dexmedetomidine reduces both the incidence and severity of agitation during emergence [10].

The time to verbal response and extubation were longer in the dexmedetomidine group, with the
delay in verbal response reaching statistical significance. This finding is consistent with the
sedative properties of dexmedetomidine, which produces a state resembling natural sleep while
allowing arousability [11]. However, the prolongation in emergence times was clinically modest
and did not translate into prolonged PACU stay, indicating that dexmedetomidine did not
adversely affect overall recovery. Similar observations have been reported by studies evaluating
dexmedetomidine as an adjunct to general anaesthesia [12].

The intraoperative fentanyl requirement was lower in the dexmedetomidine group, reflecting its
opioid-sparing effect. Dexmedetomidine provides analgesia through spinal and supraspinal

mechanisms, thereby reducing the need for additional opioids [13]. Reduced opioid consumption

is clinically advantageous, as it may lower the risk of opioid-related adverse effects such as
respiratory depression, nausea, and vomiting, which can further complicate recovery.
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Hemodynamic parameters revealed that heart rate was consistently lower in the
dexmedetomidine group during the intraoperative period, at extubation, and after extubation.
Mean arterial pressure was also lower at several time points in the dexmedetomidine group,
although episodes of clinically significant hypotension and tachycardia requiring intervention
were comparable between the groups. These findings reflect the known sympatholytic effects of
dexmedetomidine [14]. Importantly, despite lower heart rate and blood pressure values,
hemodynamic stability was maintained, and no increase in adverse events was observed. This
supports the safety of dexmedetomidine when used at the studied infusion dose.

Residual sedation on arrival in the PACU was minimal and comparable between the groups, with
only one patient in the dexmedetomidine group exhibiting a sedation-agitation score <3. This
finding suggests that dexmedetomidine did not cause excessive postoperative sedation, which is
consistent with previous studies demonstrating its favorable sedation profile [15]. The duration
of PACU stay was similar in both groups, further indicating that dexmedetomidine did not delay
discharge readiness.

Nasal surgeries are known to have a higher incidence of emergence agitation due to
postoperative nasal packing, which can cause a sensation of suffocation and anxiety during
emergence [16]. The significant reduction in EA observed in the dexmedetomidine group
highlights its particular utility in this surgical population. By providing anxiolysis, sedation, and
sympatholysis without respiratory depression, dexmedetomidine facilitates smoother emergence
in patients at high risk for agitation.

The strengths of this study include its randomized, double-blinded design, standardized
anaesthetic protocol, and objective assessment of emergence agitation using a validated scale.
However, certain limitations should be acknowledged. The study was conducted at a single
center, and long-term outcomes such as patient satisfaction and postoperative cognitive function
were not evaluated. Future multicenter studies with larger sample sizes and extended follow-up
may provide further insights into the broader benefits of dexmedetomidine.

In conclusion, intraoperative dexmedetomidine infusion significantly reduces the incidence of
emergence agitation in adults undergoing nasal surgery, provides better hemodynamic control,
and decreases opioid requirements without prolonging PACU stay. These findings support the
use of dexmedetomidine as an effective and safe strategy for preventing emergence agitation in
this high-risk population.

Conclusion:

Intraoperative dexmedetomidine infusion significantly reduces emergence agitation in adults
undergoing nasal surgery. It provides smoother emergence, better hemodynamic stability, and
decreased opioid requirements without prolonging PACU stay or causing significant adverse
effects, making it a safe and effective preventive strategy.
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