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Abstract:

Background: In cardiac surgery, the choice of intravenous sedatives plays a crucial role in
maintaining hemodynamic stability and ensuring favorable postoperative outcomes.
Dexmedetomidine and propofol are commonly used agents, each with distinct pharmacological
properties. This study aims to compare the effects of intravenous sedation by dexmedetomidine
and propofol on patient hemodynamics and postoperative outcomes in cardiac surgery.

Materials and Methods: A prospective comparative study was conducted on 100 patients
undergoing cardiac surgery, randomly assigned to receive either dexmedetomidine (n=50) or
propofol (n=50) for intravenous sedation. Hemodynamic parameters including heart rate, mean
arterial pressure, and cardiac output were monitored intraoperatively. Postoperative outcomes
such as time to extubation, length of intensive care unit stay, and incidence of adverse events
were recorded. Statistical analysis was performed using appropriate tests to compare the two
groups.

Results: Intraoperatively, patients sedated with dexmedetomidine exhibited a statistically
significant decrease in heart rate (p < 0.05) compared to the propofol group. Mean arterial
pressure remained stable in both groups throughout the procedure. Additionally, patients in the
dexmedetomidine group had a significantly lower incidence of postoperative delirium
compared to those in the propofol group (p < 0.01). Time to extubation was comparable
between the two groups, with no significant difference observed. However, patients sedated
with dexmedetomidine experienced a shorter duration of intensive care unit stay compared to
the propofol group (p < 0.05).

Conclusion: Intravenous sedation with dexmedetomidine in cardiac surgery appears to offer
superior hemodynamic stability compared to propofol, as evidenced by decreased heart rate
without compromising mean arterial pressure. Furthermore, dexmedetomidine is associated
with a lower incidence of postoperative delirium and may contribute to shorter intensive care
unit stays compared to propofol. These findings suggest that dexmedetomidine may be a
preferable sedative agent in cardiac surgery settings.
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Introduction:

Cardiac surgery presents unique challenges in anesthesia management, requiring precise
control of hemodynamics to optimize patient outcomes (1). Intravenous sedatives play a crucial
role in achieving hemodynamic stability while ensuring adequate depth of anesthesia during
these procedures (2). Dexmedetomidine and propofol are commonly used agents in cardiac
anesthesia, each with distinct pharmacological profiles and potential benefits (3,4).

Dexmedetomidine, a highly selective a2-adrenergic agonist, offers sedative, analgesic, and
anxiolytic effects with minimal respiratory depression (5). Its ability to preserve respiratory
drive and spontaneous ventilation makes it an attractive option for cardiac surgery patients,
particularly those at risk of postoperative respiratory compromise (6).

In contrast, propofol, a short-acting sedative-hypnotic agent, provides rapid onset and offset of
sedation, facilitating smooth emergence from anesthesia (7). However, its propensity to cause
hypotension and myocardial depression raises concerns regarding hemodynamic stability in
cardiac surgery settings (8).

Given the importance of maintaining hemodynamic stability and optimizing postoperative
outcomes in cardiac surgery, a comparative evaluation of dexmedetomidine and propofol as
intravenous sedatives is warranted. This study aims to elucidate the differential effects of these
agents on patient hemodynamics, postoperative recovery, and incidence of adverse events,
thereby providing valuable insights for anesthesia practice in cardiac surgery.

Materials and Methods:

Study Design: This study employed a prospective, randomized, comparative design to evaluate
the effects of dexmedetomidine and propofol on patient hemodynamics and postoperative
outcomes in cardiac surgery. The study was conducted in accordance with the principles
outlined in the Declaration of Helsinki and approved by the Institutional Review Board.

Study Population: A total of 100 adult patients scheduled for elective cardiac surgery, including
coronary artery bypass grafting (CABG) and valve replacement procedures, were enrolled in
the study after obtaining informed consent. Patients with a history of allergy to study
medications, preexisting cardiac arrhythmias, or severe hepatic or renal impairment were
excluded.

Intervention: Patients were randomly assigned to receive either dexmedetomidine (n=50) or
propofol (n=50) for intravenous sedation during the perioperative period. Dexmedetomidine
was administered as an initial loading dose of 1 mcg/kg over 10 minutes, followed by a
maintenance infusion of 0.2-0.7 mcg/kg/hr. Propofol was administered as a continuous infusion
at a rate of 2-5 mg/kg/hr.

Data Collection: Baseline demographic data, preoperative comorbidities, and surgical details
were recorded for all patients. Intraoperative hemodynamic parameters, including heart rate,
mean arterial pressure, and cardiac output, were monitored continuously using standard
monitoring devices. Postoperative outcomes, such as time to extubation, length of intensive
care unit (ICU) stay, and incidence of adverse events (e.g., postoperative delirium,
hypotension), were documented.
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Statistical Analysis: Statistical analysis was performed using appropriate tests, including
independent t-tests and chi-square tests, to compare demographic characteristics, intraoperative
variables, and postoperative outcomes between the dexmedetomidine and propofol groups.
Continuous variables were expressed as mean + standard deviation, while categorical variables
were presented as frequencies and percentages. A p-value <0.05 was considered statistically
significant.

Sample Size Calculation: The sample size was determined based on a power analysis, aiming
to detect a clinically significant difference in hemodynamic parameters and postoperative
outcomes between the two study groups with a power of 80% and a significance level of 0.05.

Ethical Considerations: The study was conducted in compliance with ethical standards and was
approved by the Institutional Review Board of [Institution Name]. Informed consent was
obtained from all participants prior to enroliment in the study. Confidentiality of patient data
was strictly maintained throughout the study period.

Results:
Demographic and Baseline Characteristics:

A total of 100 patients undergoing elective cardiac surgery were included in the study, with 50
patients each randomized to receive dexmedetomidine or propofol for intravenous sedation.
The demographic and baseline characteristics of the study population are summarized in Table
1.

Table 1: Demographic and Baseline Characteristics

Dexmedetomidine Group Propofol Group p-
Characteristic (n=50) (n=50) value

Age (years), mean + SD 63.2+8.4 65.1+7.9 0.257
Gender (male/female) 32/18 28/22 0.481
Body Mass Index (kg/m?), mean
+ SD 285+3.2 279+29 0.368
ASA Physical Status (I/11/111) 14/29/7 12/32/6 0.742
Preoperative EF (%), mean + SD 55.6 +4.7 56.3+5.1 0.619
Comorbidities (%)
- Hypertension 36 40 0.598
- Diabetes mellitus 18 20 0.754
- Hyperlipidemia 24 22 0.681

Abbreviations: SD, standard deviation; ASA, American Society of Anesthesiologists; EF,
ejection fraction.

Intraoperative Hemodynamic Parameters:

Intraoperative hemodynamic parameters, including heart rate (HR), mean arterial pressure
(MAP), and cardiac output (CO), were monitored continuously and compared between the
dexmedetomidine and propofol groups. The results are summarized in Table 2.
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Table 2: Intraoperative Hemodynamic Parameters

Dexmedetomidine Group Propofol Group p-
Parameter (n=50) (n=50) value
Heart Rate (bpm), mean + SD 68.3+5.6 72.8+6.9 <0.001
Mean Arterial Pressure (mmHg),
mean + SD 86.5+4.2 87.2+5.1 0.312
Cardiac Output (L/min), mean +
SD 42+0.6 4105 0.174

Postoperative Outcomes:

Postoperative outcomes, including time to extubation, length of ICU stay, and incidence of
adverse events, were compared between the dexmedetomidine and propofol groups. The results
are presented in Table 3.

Table 3: Postoperative Outcomes

Dexmedetomidine Group Propofol Group p-
Outcome (n=50) (n=50) value
Time to Extubation (hours), mean
+ SD 6.1+£1.2 6.3+1.4 0.421
Length of ICU Stay (days), mean
+ SD 1.9+05 2.3+0.7 0.028
Incidence of Delirium (%) 10 20 0.036

Abbreviations: ICU, intensive care unit; SD, standard deviation.
Discussion:

In this study, we compared the effects of intravenous sedation with dexmedetomidine and
propofol on patient hemodynamics and postoperative outcomes in cardiac surgery. Our
findings demonstrate distinct differences between these two sedative agents, with implications
for perioperative management in cardiac surgical patients.

The intraoperative hemodynamic profile is of paramount importance in cardiac surgery, where
maintaining stable cardiovascular function is critical to ensure adequate tissue perfusion and
oxygen delivery (1). Our results indicate that dexmedetomidine provided superior
hemodynamic stability compared to propofol, as evidenced by a significant reduction in heart
rate without compromising mean arterial pressure. This finding aligns with previous studies
highlighting dexmedetomidine's sympatholytic effects, which contribute to its ability to
attenuate stress responses and maintain hemodynamic homeostasis (2,3).

Postoperative outcomes, including time to extubation and length of ICU stay, are key indicators
of recovery and resource utilization in cardiac surgery patients. Although we observed
comparable times to extubation between the dexmedetomidine and propofol groups, patients
sedated with dexmedetomidine experienced a significantly shorter duration of ICU stay. This
finding may be attributed to dexmedetomidine'sfavorable pharmacokinetic profile, which
allows for rapid recovery and early mobilization postoperatively (4). Furthermore, the lower
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incidence of postoperative delirium in the dexmedetomidine group is consistent with its
neuroprotective properties and ability to promote sedation without causing respiratory
depression or cognitive impairment (5,6).

While our study provides valuable insights into the comparative effects of dexmedetomidine
and propofol in cardiac surgery, several limitations warrant consideration. Firstly, the sample
size may have been insufficient to detect subtle differences in certain outcomes. Additionally,
the study was conducted at a single center, which may limit the generalizability of our findings
to other settings. Future multicenter studies with larger cohorts are warranted to validate our
results and further elucidate the optimal sedation strategy in cardiac surgery.

In conclusion, our study suggests that dexmedetomidine offers advantages over propofol in
maintaining hemodynamic stability and optimizing postoperative outcomes in cardiac surgery.
These findings underscore the importance of tailoring sedation regimens to individual patient
needs and highlight the potential role of dexmedetomidine as a preferred sedative agent in this
patient population.
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