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Abstract

Background: Dexmedetomidine, a highly selective alpha-2 adrenergic agonist, is increasingly used in anesthesia
for its sedative and analgesic properties, mimicking natural sleep with minimal respiratory depression. Despite its
advantages, optimal dosing remains uncertain, as higher doses may deepen anesthesia but potentially delay
recovery. Understanding the impact of dexmedetomidine dosage on anesthesia depth and recovery time is
essential for enhancing perioperative safety and efficiency.

Aim: This study aims to assess how different doses of dexmedetomidine influence anesthesia depth and recovery
time in patients undergoing general anesthesia.

Methodology: A double-blind, randomized study was conducted at Jan Nayak Karpuri Thakur Medical College,
Bihar, India, enrolling 92 patients aged 20-60 years with ASA status I-1l. Participants were randomly assigned
to receive either dexmedetomidine (0.5 pg/kg) or normal saline. Primary outcomes included heart rate and cough
frequency, measured immediately and at intervals up to 40 minutes post-extubation. Secondary outcomes were
monitored through MAP and oxygen saturation. Data was analyzed using SPSS with ANOVA and Chi-square
tests.

Results: The dexmedetomidine group demonstrated significantly lower heart rates at all post-extubation time
points (p < 0.01), with a steady decline from 81.5 + 8.3 beats per minute initially to 75.4 £ 6.9 at 40 minutes.
Cough frequency was also substantially reduced in the dexmedetomidine group, with 0.060 £ 0.250 immediately
post-extubation versus 2.500 + 1.90 in the control (p < 0.001), maintaining lower rates throughout the recovery
period.

Conclusion: Dexmedetomidine administration significantly improves recovery outcomes by reducing heart rate
and cough frequency, suggesting improved hemodynamic stability and a smoother recovery profile. These
findings support dexmedetomidine's role in enhancing anesthesia depth and facilitating rapid recovery, potentially
improving perioperative patient outcomes.

Keywords: Anesthesia Depth, Cough Frequency, Dexmedetomidine, Heart Rate, Hemodynamic Stability,
Postoperative Recovery, Recovery Time.
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Introduction

The administration of anesthesia is essential in anesthesia depth and recovery duration, continues to

contemporary surgical techniques, guaranteeing
patient comfort, safety, and immobility during
operations. Dexmedetomidine, a highly selective
alpha-2  adrenergic  agonist, has garnered
considerable attention in recent years for its
sedative, anxiolytic, and analgesic characteristics. In
contrast to other anaesthetic drugs,
dexmedetomidine is distinguished by its unique
pharmacological profile, enabling it to induce
drowsiness that resembles natural sleep. This drug
has negligible respiratory depression, making it a
favourable option for both general anesthesia and
intensive care environments [2]. The ideal dosage of
dexmedetomidine, especially regarding its effects on
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be a subject of ongoing research with significant
therapeutic importance [3].

Dexmedetomidine exerts its actions by binding to
alpha-2 adrenergic receptors in the central nervous
system, thereby decreasing norepinephrine release
and diminishing sympathetic activity [4]. This
method of action enhances its sedative effects and
accounts for the reduced respiratory depression
frequently noted in comparison to other sedative-
hypnotics. Moreover, dexmedetomidine is linked to
hemodynamic stability, since it aids in regulating the
physiological stress response  commonly
encountered by patients after surgical interventions.
Studies  indicate  that proper dose  of
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dexmedetomidine enhances patient outcomes;
nevertheless, its potency also poses risks of over-
sedation or extended recovery periods at elevated
dosages [5]. Thus, ascertaining the exact dosage that
attains optimal anesthesia depth while reducing
recovery time is crucial for improving the safety and
efficacy of anaesthetic regimens.

Numerous studies have investigated the association
between dexmedetomidine dosage, anesthesia
depth, and recovery time; however, findings have
shown variability attributed to differences in patient
populations, surgical types, and dosing regimens [6].
Lower doses of dexmedetomidine correlate with
sufficient sedation and reduced recovery durations,
whereas higher doses are linked to enhanced
anesthesia depth but may extend the emergence
phase from anesthesia [7]. This dichotomy
highlights the necessity for precise titration of
dexmedetomidine, taking into account patient-
specific ~ factors  including age,  weight,
comorbidities, and the nature and length of the
surgical procedure. The dose-dependent effects of
dexmedetomidine further complicate its use, as
variability in sedative and anaesthetic properties is
observed among different patient cohorts. The
complexities involved require a nuanced approach to
dosage determination and a comprehensive
understanding of dexmedetomidine's interactions
with other anaesthetic agents in multimodal
anaesthetic protocols [8].

This paper analyses the impact of varying
dexmedetomidine dosages on anesthesia depth and
recovery time, utilising clinical studies and
pharmacological data to determine optimal dosing
strategies. This study investigates critical issues
related to the equilibrium between effective sedation
and swift recovery, with the objective of enhancing
evidence-based  practices in  perioperative
management. This study examines the potential
adverse effects associated with different doses of
dexmedetomidine, emphasising patient safety and
outcomes. The findings may assist anesthesiologists
in optimising dexmedetomidine administration to
improve patient outcomes and minimise the risks of
extended sedation or delayed recovery in surgical
contexts.

Methodology
Study Design

This double-blind study enrolled 92 patients
scheduled for general anesthesia to evaluate
specified outcomes.

Study Area

The current study was carried out in the Department
of Anesthesia, Jan Nayak Karpuri Thakur Medical
college, Madhepura, Bihar, India for one year

Inclusion Criteria
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Participants were selected based on the following
criteria:

e  Surgical duration ranging from 60-120 minutes
Non-addictive and non-smoking status

e No use of medications known to induce
coughing

e No intraocular or intracranial pressure issues

No history of laryngeal or tracheal surgery

No cardiovascular or pulmonary disease

Mallampati class 111

Both genders included

BMI below 30 kg/m?

American Society of Anesthesiologists (ASA)

status I-I1

Age between 20-60 years

e Absence of gastroesophageal reflux or lower
esophageal sphincter incompetence

e Absence of active airway infection

Exclusion Criteria

e Lack of patient cooperation or withdrawal of
consent
e Mortality during the study

Preoperative and Anesthesia

Protocol refers to a formal set of rules or procedures
that govern specific processes or interactions within
a particular context. All patients were admitted a
minimum of one day prior to surgery, underwent an
8-hour fasting period, and were randomly allocated
into three groups. All patients adhered to a
standardised anesthesia protocol, which included
preoperative hydration with 5 mL/kg of crystalloid
solution. Ringer’s solution was administered
intravenously, preceded by predication with 1 mg/kg
fentanyl and 2 mg midazolam. anesthesia induction
was accomplished using 5 mg/kg thiopental sodium
and 0.5 mg/kg atracurium following pre-
oxygenation. Direct laryngoscopy and endotracheal
intubation were conducted utilising a cuffed
endotracheal tube (ETT) of suitable dimensions.
ETT cuffs were inflated to a pressure of 2.45 kPa to
ensure standardised cuff pressure. anesthesia was
sustained through a continuous infusion of 75-150
pg/kg/min propofol, with supplementary muscle
relaxants and opioids administered as necessary.

Intervention

Participants were randomly allocated to one of three
groups: DEX (dexmedetomidine), PBO (normal
saline), utilising a block randomisation method
approximately 10 minutes prior to surgery. The
DEX group administered 0.5 ng/kg
dexmedetomidine, while the PBO group received an
equivalent volume of normal saline, with both
infusions occurring over 10 minutes in a 10-mL
volume. Endotracheal tubes were removed post-
operation when patients exhibited sufficient
spontaneous respiration and the ability to follow
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verbal commands, including opening their eyes or
lifting their head for five seconds.

Measurements

The primary outcomes comprised the prevalence of
laryngospasm and cough, evaluated at 0 and 10
minutes, and subsequently at intervals up to 40
minutes following extubation. Oxygen saturation
was monitored continuously via pulse oximetry
prior to anesthesia induction, throughout the surgical
procedure, and at 5-minute intervals for a duration
of up to 40 minutes following extubation. Secondary
outcomes, such as heart rate (HR) and mean arterial
pressure (MAP), were measured with a non-invasive
blood pressure monitor and electrocardiogram, both
during the operation and in the recovery phase.

Blinding

The data collection was performed by an intern who
was blinded to group assignments, while an
anaesthesiologist oversaw the preparation and
administration of the study drugs.

Statistical Analysis

MedCalc software was employed to determine the
sample size necessary to obtain an 80% study power
with 5% types | error rate. To assess the distribution
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of data and the differences in outcomes between
groups, descriptive statistics, one-way ANOVA,
Tukey's post hoc test, repeated-measures
ANOVA, and Chi-square tests were implemented
using SPSS software version 20.0.

Result

Table 1 show the demographic profiles of patients in
the dexmedetomidine and normal saline groups,
with each group comprising 46 participants. The
average duration of surgery was comparable
between the two groups, with patients receiving
dexmedetomidine averaging 92.3 £ 9.8 minutes and
those administered normal saline averaging 91.0 +
9.5 minutes. The P-value was 0.92, suggesting no
statistically significant difference. The age averages
were similar, with the dexmedetomidine group at
37.8 + 8.0 years and the normal saline group at 38.5
+ 7.8 years, resulting in a P-value of 0.88, which
further supports the lack of significant age
differences. The gender distribution  was
comparable, with males representing 50% of the
dexmedetomidine group and 52% of the normal
saline group, while females accounted for 50% and
48%, respectively. This yielded a P-value of 0.96,
indicating that gender was balanced across the
groups. The results demonstrate that the two groups
exhibited comparable demographic characteristics.

Table 1: Demographic profiles distribution according to the dexmedetomidine and normal saline
groups
Normal Saline (n = 46) Dexmedetomidine (n = 46) P-value
Duration of Surgery | g1 g, 95 92.3+0.8 0.92
(min)
Age (yr) 38578 37.8+8.0 0.88
Gender
Male 24 (52%) 23 (50%)
Female 22 (48%) 23 (50%) 0.96

Table 2 compares heart rate and cough frequency in
patients administered dexmedetomidine versus
those receiving normal saline during general
anaesthesia. The findings demonstrate that the
dexmedetomidine group exhibited significantly
reduced heart rates at all assessed time points
following extubation, with rates declining from 81.5
+ 8.3 beats per minute immediately to 75.4 + 6.9
beats per minute at 40 minutes. In comparison, the
normal saline group began at 88.4 + 8.7 and
decreased to 83.2 + 6.8 (all p < 0.01). Cough
frequency was significantly lower in the
dexmedetomidine group, recorded at 0.060 + 0.250
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immediately  post-extubation and remaining
consistently low at subsequent time points. In
contrast, the normal saline group demonstrated
higher frequencies, starting at 2.500 £ 1.90 and
decreasing to 0.600 + 0.180 at 35-40 minutes, with
p-values ranging from <0.001 to 0.07. The findings
indicate that dexmedetomidine significantly
decreases heart rate and cough frequency relative to
normal saline in patients receiving general
anaesthesia.
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Table 2: Comparison of cough frequency and heart rate in general anesthesia profiles of normal saline
and dexmedetomidine groups

Time at post-extubation Normal Saline (n = 46) Dexmedetomidine (n = 46) P-value
Heart rate (beat/min)
Immediately 88.4+8.7 81.5+83 <0.01
40th min 83.2+6.8 75.4+6.9 <0.01
35th min 83.7+x71 75.8+7.1 <0.01
30th min 84.1+7.0 76.2+7.0 <0.01
25th min 84672 76.8+7.1 <0.01
20th min 85474 775+73 <0.01
15th min 85.8+7.3 779+7.6 <0.01
10th min 86.1+7.5 78172 <0.01
5th min 87578 79279 <0.01
Cough Frequency (frequency/min)
Baseline 2.900 +1.30 0.055 + 0.240 0.007
Immediately 2.500 = 1.90 0.060 + 0.250 <0.001
35-40 min 0.626+0.176 00.00+00.00 0.072
30-35 min 1.120+0.352 0.012+0.070 0.039
35-40 min 0.600 + 0.180 0.000 + 0.000 0.07
25-30 min 1.560+0.500 0.022+0.121 0.034
30-35 min 1.100 £ 0.360 0.015 + 0.075 0.038
25-30 min 1.550 £ 0.510 0.025 +0.120 0.03
20-25 min 1.700 + 0.570 0.057 £ 0.235 0.01
15-20 min 2.200 + 0.950 0.058 + 0.230 0.014
10-15 min 2400 £ 1.35 0.059 + 0.255 <0.001
5-10 min 2.850+1.40 0.057 £ 0.245 0.003
Discussion similar in both groups, with the dexmedetomidine

In these findings, the demographic profiles of
research participants, show a balanced distribution
between the dexmedetomidine and normal saline
groups. Each group included 46 participants, with
mean ages of 37.8 years (£8.0) for the
dexmedetomidine group and 38.5 years (+7.8) for
the normal saline group, indicating no significant
difference (P = 0.88). The surgical duration was
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group averaging 92.3 minutes (+9.8) and the normal
saline group averaging 91.0 minutes (£9.5), yielding
a P-value of 0.92. The gender distribution was
comparable, with 50% of males and females in the
dexmedetomidine group, and 52% of males and 48%
of females in the normal saline group, indicating
similar demographic profiles (P = 0.96). Pan et al.
(2019) [9] investigated the sedative and analgesic
properties of dexmedetomidine in patients
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undergoing elective surgery. The authors ensured a
balanced distribution of age and gender between the
dexmedetomidine and placebo groups, with mean
ages and gender ratios exhibiting no significant
differences. Fuller et al. (2021) [10] conducted a
study assessing the impact of dexmedetomidine on
postoperative recovery time in ambulatory surgical
patients, while maintaining comparable
demographic variables, including age, gender, and
baseline health status across groups.

This study shows a comparison of heart rate and
cough frequency between the dexmedetomidine and
normal saline groups after extubation. The findings
indicate a statistically significant variation in heart
rates across all assessed time points following
extubation. Following extubation, the
dexmedetomidine group demonstrated a heart rate of
81.5 beats per minute (£8.3), which was
significantly lower than the 88.4 beats per minute
(£8.7) recorded in the normal saline group (P <
0.01). The observed trend persisted at later time
points, with heart rates in the dexmedetomidine
group decreasing (e.g., 75.4 £ 6.9 at 40 minutes) in
contrast to the normal saline group, which
maintained elevated rates (83.2 = 6.8) during the 40-
minute post-extubation interval (P < 0.01). Lee et al.
(2017) [11] reported a statistically significant
reduction in heart rate among patients receiving
dexmedetomidine during the perioperative period,
with notable decreases observed immediately after
extubation. A separate study corroborates our
findings of reduced heart rates in the
dexmedetomidine group at all post-extubation
intervals, as the sympatholytic effects of
dexmedetomidine attenuate the cardiovascular
responses typically observed following extubation
(Bindu et al., 2013) [12].

Further evidence of dexmedetomidine's
effectiveness in mitigating postoperative coughing
is provided by the cough frequency data.
Immediately following extubation, participants
administered dexmedetomidine exhibited an
average cough frequency of 0.060 (0.250),
significantly lower than the 2.500 (x1.90) frequency
observed in the normal saline group (P < 0.001). The
observed reduction in cough frequency was
maintained throughout the observation period, with
significant differences identified at multiple time
points. Specifically, a frequency of 0.022 (+£0.121)
was recorded for dexmedetomidine, in contrast to
1.560 (x0.500) for normal saline at the 25-30-
minute mark (P = 0.034). Saidie et al. (2021)
conducted a study investigating the impact of
dexmedetomidine on cough suppression post-
extubation, finding a significant decrease in both
cough frequency and severity among patients treated
with dexmedetomidine relative to a control group
that received a placebo. The trial reported a mean
cough frequency of 0.05 (£0.15) with
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dexmedetomidine, which is consistent with the
current study's findings and supports the efficacy of
dexmedetomidine in reducing cough post-
extubation [13].

A randomised controlled trial conducted by Xu et al.
(2020) reported a reduction in the incidence of
cough and other respiratory complications in
patients administered dexmedetomidine during
anesthesia emergence. The authors recorded notably
reduced cough frequencies, which they ascribed to
the sedative and sympatholytic effects of
dexmedetomidine. Additionally, it was observed
that these effects facilitated improved patient
comfort and a seamless recovery process [14]. The
results indicate that dexmedetomidine effectively
maintains a lower heart rate and significantly
decreases cough frequency post-extubation in
patients undergoing general anaesthesia, thereby
supporting its advantageous effects in this setting.

Conclusion

In conclusion, Dexmedetomidine significantly
affects anesthesia depth and recovery time relative
to normal saline, as indicated by the marked
differences in heart rate and cough frequency during
the post-extubation phase. Patients administered
dexmedetomidine demonstrated decreased heart
rates and diminished cough frequency, suggesting
improved haemodynamic stability and a more
favorable recovery profile. The findings indicate
that dexmedetomidine administration may enhance
anesthesia depth management and recovery
facilitation, potentially improving surgical patient
outcomes. Additional research may investigate the
long-term effects of these findings on patient safety
and satisfaction.
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