
O R I G I N A L  R E S E A R C H

Effects of Dexmedetomidine or Propofol on 
Postoperative Oxygenation Index During Invasive 
Ventilation in Patients After off-Pump Coronary 
Artery Bypass Grafting: a Single-Center 
Retrospective Study
Fang Li1, Luwei Ma1, Suhua Yan2, Dongyi Liu3

1Department of Cardiac Surgery, Provincial Hospital Affiliated to Shandong First Medical University, Jinan, Shandong, People’s Republic of China; 
2Department of Cardiovascular Medicine, Provincial Hospital Affiliated to Shandong First Medical University, Jinan, Shandong, People’s Republic of China; 
3Department of Anaesthesiology, The Second Hospital, Cheeloo College of Medicine, Shandong University, Jinan, Shandong, People’s Republic of China

Correspondence: Luwei Ma, Department of Cardiac Surgery, Provincial Hospital Affiliated to Shandong First Medical University, 324 Jingwu Weiqi 
Road, Jinan, Shandong, 250021, People’s Republic of China, Tel +0086- 151 6515 6952, Email lwma535@126.com

Purpose: This study aimed to compare the effects of dexmedetomidine (DEX) and propofol on patients undergoing invasive 
ventilation after off-pump coronary artery bypass grafting (OPCABG) with regard to oxygenation index (OI) (PaO2/FiO2), hemody
namic changes, extubation time, and adverse reactions.
Patients and Methods: This single-center retrospective study included 195 patients admitted to the cardiovascular surgery intensive 
care unit (CVICU) after OPCABG between January 2022 and June 2024. According to the postoperative invasive mechanical 
ventilation for sedation with only DEX or propofol, the patients were classified into groups D and P. The primary outcome was 
oxygenation index (OI) before and after extubation. The secondary outcomes included mean arterial pressure (MAP) and heart rate 
(HR) before and after extubation, extubation time, and adverse reactions after surgery.
Results: DEX was significantly associated with an increased likelihood of OI before and after extubation composed to propofol (P < 
0.05). MAP and HR after extubation were significantly higher than before extubation in Group P (P < 0.05). However, there were no 
significant differences between before and after extubation in Group D (P < 0.05). Furthermore, MAP and HR were significantly lower 
in Group D than in Group P before and after extubation (P < 0.05). In addition, the extubation time was significantly shorter in Group 
D in comparison of propofol (P < 0.05). Additionally, the incidence of delirium and severe cough at extubation after surgery was 
significantly lower in Group D than in Group P (P < 0.05).
Conclusion: DEX may support satisfactory OI, good hemodynamic stability, rapid extubation time, and a lower incidence of adverse 
reactions for sedation of mechanically ventilated patients following OPCABG surgery compared to propofol, although the difference 
with OI did not reach the MCID.
Keywords: dexmedetomidine, propofol, oxygenation index, invasive ventilation, off-pump coronary artery bypass grafting

Introduction
Coronary heart disease (CHD) is a common clinical cardiovascular disease, and surgical coronary artery bypass grafting (CABG) 
is the standard of care for revascularization of left main or three-vessel coronary artery disease.1,2 Mechanical ventilation is one of 
the most critical steps in the postoperative period of CABG because of the high-dose opioid-based anesthesia and the initial 
vulnerable hemodynamic state.3 However, prolonged mechanical ventilation is associated with deleterious effects, including 
increased infectious complications, mortality, intensive care unit (ICU) and length of hospital stay (LOS). Recovery of respiratory 
function, successful weaning, and extubation after cardiac surgery are important steps in the postoperative recovery.4
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The oxygenation index (OI) (PaO2/FiO2) is an important indicator for predicting lung function and successful 
removal of patients from invasive mechanical ventilation support.5 Sedation is prescribed to patients admitted to the 
ICU after surgery to reduce patient discomfort, ventilator asynchrony, tolerable mechanical ventilation, prevent acci
dental device removal, and reduce metabolic demands during respiratory and hemodynamic instability.6,7

Currently, newer drugs available for sedation may play an important role in decreasing postoperative pulmonary 
complications (eg, postoperative atelectasis and hypoxemia), duration of mechanical ventilation, length of ICU stay, and 
may have a certain protective effect on lung function.6 Currently, propofol and dexmedetomidine (DEX) have very 
different mechanisms of action and pharmacokinetic profiles, making them attractive sedative agents for cardiovascular 
surgeries following postoperative mechanical ventilation.8

Propofol is a classic sedative used in the ICU after cardiovascular surgery and has advantages in terms of quick onset, 
easy adjustment, and fast recovery after discontinuation. In addition, recent reports also showed that it could reduce 
inflammation, reduce oxidative stress, inhibit lung tissue apoptosis, protect against lung ischemia/reperfusion (I/R) injury 
and improve lung function.9,10 DEX is a novel, highly selective α2 adrenergic receptor (α2AR) with sedative, analgesic 
sparing, anxiolytic, and sympatholytic properties, more hemodynamic stability, and without causing respiratory depression. 
It is also used for sedation of ICU patients after cardiac surgery during mechanical ventilation and offers more advantages 
with regard to reducing the duration of mechanical ventilation, decreasing the incidence of postoperative pulmonary 
complications, and having a protective effect on pulmonary function, which may be related to the regulation of oxidative 
stress reactions and a reduction in the concentration of inflammatory cytokines.11–13 Previous clinical studies have shown 
that DEX can improve OI in patients during mechanical ventilation.14,15 Propofol was also reported by Abe et al16 that 
oxygenation and shunt fraction were improved during one-lung ventilation compared with isoflurane and sevoflurane. In 
addition, Ruan et al9 revealed that propofol exerted it protective function against ventilator-induced lung injury and the 
subsequent inflammatory responses through activating Nrf2 and inhibiting NLRP3 expression in mouse models.

Nevertheless, research on the impact of DEX and propofol on postoperative OI in patients after cardiac surgery is still 
lacking. Hence, we sought to compare postoperative sedation techniques with DEX versus propofol infusions on the 
postoperative OI of patients following off-pump coronary artery bypass grafting (OPCABG) in the cardiovascular 
surgery intensive care unit (CVICU). We also aimed to investigate the hemodynamic changes, extubation times, and 
adverse reactions.

Materials and Methods
Ethical Statement for Collecting Clinical Information
This study was a single-center retrospective observational trial approved by the Research Ethics Committee of the 
Provincial Hospital Affiliated to Shandong First Medical University (SWYX: NO.2024–306) and adhered to the 
Declaration of Helsinki and the STROBE guidelines before trial registration with the number ChiCTR2400087672 
(http://www.chictr.org.cn/). The need for informed consent was waived because of the retrospective nature of the study. 
The research ethics committee waived the need for written informed consent based on the minimal risk to patients.

Study Design and Patients Selection
This study included 195 patients admitted to the CVICU after OPCABG in the hospital between January 2022 and 
June 2024. Data were collected from patients’ electronic medical records.

To minimize selection bias, data collection was performed by an independent nurse who was blinded to the research 
objective and statistical analysis was performed by an independent physician. According to postoperative mechanical 
ventilation using only propofol or DEX for sedation, all participants were divided into two groups: Group P and Group D.

Inclusion Criteria and Exclusion Criteria
The inclusion Criteria were as follows: (1) patients who required mechanical ventilation upon arrival to the CVICU after 
OPCABG and received only DEX or propofol as the initial choice of sedative agent, (2) aged 60–75 years, and (3) 
American Society of Anesthesiologists (ASA) grade III–IV. Exclusion Criteria: (1) Perioperative cognitive impairment; 
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(2) Preoperative heart failure; (3) Severe respiratory system disease; (4) Auto-immune diseases; (5) Malignant tumour 
history; (6) Perioperative severe liver and kidney dysfunction; (7) a prior solid organ transplant; (8) Recent use of 
antidepressants, sedatives, analgesics, or hormonal drugs; (9) History of drug allergy in research; (10) Patients received 
DEX during surgery, or both DEX and propofol concurrently for sedative during invasive ventilation periods; (11) 
Patients received other sedatives concurrently intraoperatively or postoperatively, with the exception of an induction dose 
of etomidate at the start of the case and midazolam; (12) History of previous chest surgery (e g, percutaneous coronary 
intervention, respiratory surgery); (13) Redo CABG; (14) Underwent tracheotomy after surgery; (15) Incomplete 
perioperative data; (16) Other factors considered to have an impact on the results of this study (e g, peripheral oxygen 
saturation <94% breathing room air/active smoking, atrioventricular-conduction block Grade II or III without pacemaker 
installed, low cardiac output syndrome, the adjunctive therapy of intra-aortic balloon pump, a heart beating on-pump 
surgery was performed using partial assistance from the cardiopulmonary bypass).

Anesthesia and Operative Technique
All patients underwent routine monitoring, intravenous inhalation combined anesthesia, and volume-controlled mechan
ical ventilation with a lung-protective ventilation approach during anesthesia to meet surgical requirements. Anesthesia 
was induced with etomidate, sufentanil, and cisatracurium. Anesthesia was maintained with infusion of midazolam, 
propofol, sevoflurane, sufentanil, and cisatracurium when required during surgery.

The participants underwent an OPCABG procedure with a normal heartbeat and standard median sternotomy. Active 
cardiovascular medications were administered according to the patient’s condition.

CVICU Management
All the patients were admitted directly to the CVICU after surgery and continued to receive respiratory and circulatory 
support. The mechanical ventilation mode was volume-controlled ventilation (8 mL/kg), with a fraction of inspired 
oxygen (FiO2) (40–80) and respiratory rate (RR) adjustments based on routine blood gas analyses to maintain the partial 
pressure of arterial oxygen (PaO2) (80–100 mm Hg) and partial pressure of arterial dioxide (PaCO2) (35–45 mm Hg).

The participants only received DEX (0.2 to 1.5 μg/kg/h) or propofol (5 to 50 μg/kg/min) for sedation, and fentanyl (0.5 to 
1 μg/kg/h) for analgesia, with doses adjusted to achieve target sedation goals set by clinicians according to the patient’s 
haemodynamic responses and the Richmond Agitation-Sedation Scale (RASS). The selection of sedative agents is determined 
through a multidisciplinary decision-making process involving CVICU physicians and cardiac surgeons. This clinical 
decision is systematically guided by comprehensive evaluation of the patient’s physiological status, pharmacological profiles 
of therapeutic agents, and real-time hemodynamic monitoring data, with the ultimate objective of optimizing therapeutic 
efficacy while mitigating adverse pharmacological interactions. Such an evidence-based approach ensures precise pharma
cotherapeutic management tailored to individual patient characteristics and dynamic clinical requirements.

The weaning criteria included hemodynamic stability with minimal vasopressor or inotropic support, mediastinal 
bleeding <100 mL within the first hour or <500 mL within 4 hours, OI ≥200 with PEEP <5 cmH2O, and FiO2 ≤50%. 
Once the weaning standard was met, the sedative drug infusion was stopped. The formal assessment for mechanical 
ventilation discontinuation was performed by a spontaneous breathing test (SBT) using a T-piece with supplemental 
oxygen supply to ensure SpO2≥95%. The endotracheal tube was removed if the patient had a satisfactory assessment and 
clear consciousness. The extubated patients received oxygen via nasal prongs or face masks and were closely monitored 
for SpO2. Furthermore, noninvasive or invasive mechanical ventilation was initiated if necessary.

Outcomes
The primary outcome was the OI before and after extubation. The secondary outcomes included mean arterial pressure 
(MAP) and heart rate (HR) before and after extubation, extubation time (number of minutes from the end of surgery to 
the initial extubation after arrival at the CVICU), and adverse reactions after surgery.
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Data Collection
Demographic data such as age, sex, body mass index (BMI), NYHA classification, ASA classification, MAP, HR, 
hypertension, left ventricular ejection fraction (LVEF), valvular disease, atrial fibrillation, coronary artery disease (CAD) 
classification, obstructive sleep apnea (COPD), asthma, obstructive sleep apnea (OSA), PO2, OI, smoking history, 
cerebrovascular disease, diabetes, creatinine (Cr), and preoperative hemoglobin levels were collected. Intraoperative 
data included the number of diseased vessels, duration of anesthesia, and duration of surgery. Postoperative data included 
postoperative hemoglobin, OI before and after endotracheal tube extubation, MAP and HR before and after extubation, 
and extubation time. Postoperative adverse reactions were defined as delirium, stroke, and severe cough during 
extubation (and cough grade was assessed using a 4-point scale: 0 = no cough; 1 = mild, single cough; 2 =moderate, 
more than one non-sustained cough episode (lasting for < 5 seconds); and 3= severe, sustained, and repetitive cough with 
head lift (lasting for > 5 seconds)]),17 extubation failure (OI≤ 200 mmHg and required mechanical ventilation for more 
than 48h), new-onset arrhythmia, hypotension, bradycardia, acute kidney injury, and pneumonia.

Statistical Analyses
Continuous variables are described as mean (standard deviation) or median (interquartile range), as appropriate, and 
categorical variables as frequencies and percentages. x2 or Fisher’s exact test was used to evaluate the significance of the 
differences in categorical variables between the two groups. For continuous variables, after the normality test, we used 
the t-test for normally distributed data and Mann–Whitney U-test for non-normally distributed data. All tests were 
2-sided, at P-value <0.05 was considered statistically significant. All statistical analyses were performed using SPSS 
software (version 23.0; IBM Corp, Armonk, NY, USA).

Minimal clinically important difference (MCID) determination: Retrieve the current database and clinical guidelines, 
the MCID value closely related to this study has not been reported. Therefore, we adopt the classic anchor-based method, 
and define the threshold based on the association between OI changes (after extubation) and patient’s core indicators 
closely related to disease progression (the need for non-invasive mechanical ventilation after extubation) through receiver 
operating characteristic curve (ROC) curve analysis.18–20 Furthermore, three experts in the field discuss the results and 
ultimately decided on MCID.21 In addition, we further compare the difference in mean change with the MCID. The 
difference in mean change exceeding the MCID would substantiate clinical relevance.

Results
Baseline Patient Demographic and Perioperative Characteristics
A total of 269 patients were initially identified through electronic medical records, of which 69 were excluded due to 
perioperative cognitive impairment, preoperative heart failure, severe respiratory system disease, etc., and 5 of them 
excluded due to incomplete data. The remaining 195 patients met the inclusion criteria during the enrollment period and 
were included in the final analysis. Of these, 99 patients received DEX and 96 received propofol for sedation during 
invasive ventilation after OPCABG (Figure 1). The two groups had statistically similar baseline characteristics, including 
age, sex, BMI, NYHA classification, ASA, hypertension, LVEF, valvular disease, atrial fibrillation, CAD classification, 
COPD, asthma, OSA, PO2, smoking history, cerebrovascular disease, diabetes, Cr, preoperative hemoglobin, post
operative hemoglobin, number of diseased vessels, duration of anesthesia, duration of surgery, OI before surgery and 
before extubation, and MAP and HR before and after surgery (Table 1).

Postoperative Outcomes
DEX administration was significantly associated with an increased likelihood of OI before and after extubation composed to 
propofol (P < 0.05) (Table 2) (Figure 2). However, there was no statistically significant difference in the OI before and after 
surgery between the groups (P > 0.05) (Table 2) (Figure 2). MAP and HR after extubation were significantly higher than before 
extubation in Group P (P < 0.05). However, there were no significant differences between before and after extubation in Group 
D. Furthermore, MAP and HR were significantly lower in Group D than in Group P before and after extubation (P < 0.05) (A-B, 
Figure 3). In addition, the extubation time was remarkably shorter in Group D in comparison of propofol (P < 0.05) (Figure 4).
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Figure 1 Flow chart of patient screening and selection process.Group D, postoperative mechanical ventilation using only DEX for sedation; Group P, postoperative 
mechanical ventilation using only propofol for sedation. 
Abbreviations: DEX, dexmedetomidine; OI, Oxygenation index.
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The MCID for the OI was ultimately determined to be 20.2 mmHg. ROC analysis demonstrated a sensitivity of 100% and 
specificity of 9.3% for predicting the need for non-invasive mechanical ventilation after extubation (AUC=0.978, p < 0.001). 
Although Group D exhibited a significantly higher OI than Group P (mean difference=18 mmHg after extubation, mean 
difference=10 mmHg before extubation), this difference did not exceed the predefined MCID threshold (20.2 mmHg).

Table 1 Demographic Data and Patient Characteristics in the Groups

Variable Group D (n=99) Group P (n=96) P value

Age, (year) 66.7±4.3 67.1±4.5 0.564
Male sex, n (%) 65 (56.7) 68 (70.8) 0.438

Weight (kg) 63.2±9.1 66.7±9.1 0.058

BMI (kg/m2) 23.7±2.9 23.9±2.7 0.561
ASA grade, n (%)

III 92 (92.9) 93 (96.9) 0.355

IV 7 (7.1) 3 (3.1)
NYHA classification (n, %)

II 21(21.2) 12(12.5) 0.080
III 72(72.7) 82(85.4)

IV 6(6.1) 2(2.1)

Hypertension (n, %) 12(12.1) 18(18.8) 0.200
LVEF (%) 55(8) 54(7) 0.158

Valvular disease (n,%) 8(8.1) 12(12.5) 0.309

Atrial fibrillation (n,%) 13(13.1) 9(9.4) 0.407
COPD (n,%) 15(15.2) 7(7.3) 0.083

Asthma (n,%) 6(6.1) 3(3.1) 0.498

OSA (n,%) 3(3.0) 5(5.2) 0.493
PO2 (mmHg) 82.3±7.5 82.9±8.4 0.598

Smoking history, n (%) 15(15.2) 9(9.4) 0.220

Cerebrovascular disease (n, %) 11(11.1) 17(17.7) 0.189
Diabetes (n, %) 7(7.1) 15(15.6) 0.059

Cr (μmol/L) 82.8±22.4 81.5±23.4 0.689

Preoperative hemoglobin (g/L) 129.2±17.4 134.0±18.2 0.063
Postoperative hemoglobin (g/L) 105.6±13.2 107.6±10.8 0.250

Number of diseased vessels (n, %)

1 2(2.0) 1(1.0) 0.346
2 16(16.2) 20(20.8)

3 66(66.7) 67(69.8)

4 14(14.1) 6(6.3)
5 1(1.0) 2(2.1)

CAD classification (n, %)

Stable angina 91(91.9) 89(92.7) 0.586
Unstable angina 5(5.1) 6(6.3)

AMI 3(3.0) 1(1.0)

Duration of anesthesia (min) 352.6±40.3 348.1±46.9 0.468
Duration of surgery (min) 310.1±39.3 305.1±44.1 0.598

Notes: Data are presented as mean ± SD, median (IQR), or n (%). The quantitative data were compared 
using independent-sample t-tests or Mann–Whitney U-tests, and categorical data were compared using the 
chi-squared test. 
Abbreviations: AMI, acute myocardial infarction; ASA, American Society of Anesthesiologists; BMI, body 
mass index; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; Cr, creatinine; 
NYHA, New York Heart Association; LVEF, left ventricular ejection fraction; OSA, obstructive sleep apnea; 
PaO2, partial pressure of arterial oxygen; SD, standard deviation; P, probability; IQR, interquartile range.
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Postoperative Adverse Reactions
The incidence of delirium and severe cough at extubation was significantly lower in Group D than in Group P (P < 0.05) 
(Table 3). However, there was no statistically significant difference between the groups with regard to the occurrence of stroke, 
extubation failure, new-onset arrhythmia, hypotension, bradycardia, acute kidney injury, or pneumonia (P > 0.05) (Table 3).

Discussion
Our study demonstrated that DEX increased the likelihood of OI before and after extubation, attenuated hemodynamic 
responses during extubation, reduced extubation time, and decreased the incidence of adverse reactions after OPCABG. 
However, there were no significant differences between before and after extubation in Group D.

Early endotracheal tube extubation is the cornerstone of fast-track surgery after cardiac surgery and is associated with 
a reduction in postoperative complications, morbidity, mortality, length of stay in the ICU, and hospital costs.22 In addition to 
the patient’s heart and brain functions, recovery of lung function is a crucial phase in enhancing the success of weaning, 
extubation, and recovery following cardiac surgery. Horowitz et al23 first described the use of OI in the assessment of 
pulmonary responses to acute lung injury. Since then, it has been used to quickly assess pulmonary function.24,25

This study shows that the superior OI before and after extubation in Group D was compared to that in Group P (P < 
0.05). Based on our current understanding of lung function recovery after cardiac surgery, explanations may be proposed 
for the observed differences in oxygenation between groups. First, DEX is a highly selective α2AR agonist widely used 
in clinical settings, which has been confirmed to have a protective effect on a variety of organs, including the nervous 

Table 2 OI Before and After Surgery in the Groups

Variable Group D (n=99) Group P (n=96) P value

Before surgery 392.1±35.9 394.9±40.0 0.598
After surgery 400.8±26.8 402.2±30.3 0.748

Before extubation 389.8±17.3 379.8±27.8 0.003

After extubation 385.5±29.3 367.5±30.2 <0.001

Notes: Data are presented as mean ± SD. The quantitative data were compared using 
independent-sample t-tests.

Figure 2 OI (PaO2/FiO2) before and after surgery between groups. OI was significantly higher in Group D compared with Group P before and after extubation (P<0.05). 
However, there was no statistically significant difference in terms of OI before and after surgery between groups (P>0.05), respectively. The data are given as mean ± SD, and 
were compared by independent-sample t-test. Group D, postoperative mechanical ventilation using only DEX for sedation; Group P, postoperative mechanical ventilation 
using only propofol for sedation. 
Abbreviation: OI, Oxygenation index.
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system, heart, lungs, and so on in much clinical study and basic research. DEX acts by reducing the inflammatory 
response in these organs and activating anti-apoptotic signaling pathways that protect cells from damage.26 The lung- 
protective effect of DEX is mainly achieved by reducing inflammation and pulmonary edema, inhibiting oxidative stress, 
and reducing apoptosis in the pulmonary tissue.27–29 Second, DEX has dose-response advantages of sedation, analgesia, 
anti-anxiety, inhibition of sympathetic nervous system activity, and significant reduction in cardiovascular stabilization. 
Moreover, DEX is associated with minimal coughing, no laryngospasm/bronchospasm, stable hemodynamics, easy 
arousability from sedation, reduction of agitation, and delirium without causing respiratory depression.30 Because of 
these advantages, the main organs can be fully restored. For example, the patient has a better tolerance and a more 
thorough suctioning phlegm, which contributes to improved gas exchange. In a systematic review and network meta- 
analysis, DEX was found to be the most effective medication for reducing moderate-to-severe emergence cough.31 One 
of the most interesting targets of DEX is the prevention of multiorgan failure during surgery, trauma, or intensive care.26

Figure 3 MAP before and after extubation between groups (A) HR before and after extubation between groups (B) MAP and HR after extubation were significantly higher 
than before extubation in Group P (#P < 0.05), respectively. However, there was no significant difference between before and after extubation with regard to the MAP and 
HR in Group D (P > 0.05). Furthermore, MAP and HR were significantly lower in Group D compared with Group P before and after extubation (*P < 0.05), respectively. 
There was no statistically significant difference in terms of MAP and HR before and after surgery between groups (P > 0.05), respectively. The data are given as mean ± SD. 
Data were compared by independent-sample t-test. Compared with Group P, *P<0.05, compared with before extubation, #P<0.05. Group D, postoperative mechanical 
ventilation using only DEX for sedation; Group P, postoperative mechanical ventilation using only propofol for sedation. 
Abbreviation: MAP, mean arterial pressure; HR heart rate.
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The results of our study revealed that DEX has a significant effect on OI, which is consistent with previous 
studies.11,12,32 These results were further supported by Cui et al,11 who found that pulmonary exudation on chest 
radiography was lower and pulmonary function improved in the DEX group compared to the control group after 
thoracoscopic cardiac surgery, which may be related to a reduction in the concentration of inflammatory cytokines in 
the early perioperative period. Another meta-analysis of a randomized controlled trial by Yang et al12 also validated that 
DEX improved oxygenation in patients receiving one-lung ventilation and may additionally decrease the incidence of 
postoperative pulmonary complications, which may be related to the associated improvements in lung compliance, anti- 
inflammatory effects, and regulation of oxidative stress reactions. In a prospective controlled trial, DEX was shown to 
improve OI, inhibit the inflammatory response of the lungs, and thus have a certain protective effect on lung function in 
obese patients undergoing laparoscopic surgery under general anesthesia.32

Conversely, Elgebaly et al6 found no statistically significant difference between groups D and P with regard to OI in 
CABG and valve replacement surgeries through standard median sternotomy and cardiopulmonary bypass (CPB) in 
a prospective and comparative study. This is inconsistent with the findings of our study and may be due to the following 
reasons: in the trial, CPB caused acute lung injury induced by multiple factors, including systemic inflammatory 
response, local and systemic inflammatory response syndrome (SIRS), lung I/R injury, arrest of ventilation, and 
circulating endotoxins in both groups. Thus, lung injury is severe and the protective action of DEX has not yet been 
demonstrated.33 In addition, differences in surgery type, anesthesia agents, consequences of intrinsic factors, and physical 
condition also produced inconsistent results.

Figure 4 Comparison of the extubation time between groups. The data are given as mean ± SD, and were compared by independent-sample t-test. The extubation time was 
remarkably shorter in Group D in comparison of propofol (P < 0.001). Group D, postoperative mechanical ventilation using only DEX for sedation; Group P, postoperative 
mechanical ventilation using only propofol for sedation.

Table 3 Adverse Reactions in the Groups (n (%))

Variable Group D (n=99) Group P (n=96) P value

Delirium 2(2.0%) 9 (9.4%) 0.026

Stroke 1 (1.0%) 2 (2.1%) 0.617
Severe cough at extubation 3 (3.0%) 15 (15.6%) 0.002

Extubation failure 1 (1.0%) 3 (3.1%) 0.363

New onset arrhythmia 2 (2.0%) 4 (4.2%) 0.440
Hypotension 6(6.1%) 3 (3.1%) 0.498

Bradycardia 7 (7.1%) 5(5.2%) 0.588

Acute kidney injury 0 (0.0%) 1 (1.0%) 0.988
Pneumonia 1 (0.0) 0 (0.0%) 1.000

Notes: Data are presented as n (%). Categorical data were compared using the chi-squared test.
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Intubation, extubation, and emergence from anesthesia are known to produce significant hemodynamic disturbances and 
are particularly dangerous periods for patients with ischemic heart disease, which need to avoid increases in HR and blood 
pressure. DEX has sedative, anxiolytic, and analgesic-sparing effects, which decrease sympathetic tone by attenuating 
neuroendocrine and hemodynamic responses and effectively suppressing hemodynamic reflexes to endotracheal intubation 
or extubation.34 In this study, MAP and HR after extubation were significantly higher than before extubation in Group 
P (P < 0.05). However, there were no significant differences between before and after extubation with regard to the MAP 
and HR in Group D (P > 0.05). Furthermore, MAP and HR were significantly lower in Group D than in Group P before and 
after extubation (P < 0.05). All of these studies showed that the hemodynamic changes before and after extubation were 
attenuated in Group D, and DEX may play an essential role in controlling blood pressure and HR, which contributes to 
alleviating the stress response and maintaining stability, and is very beneficial for the patients.

Our results are consistent with the previous outcomes conducted by Kamali et al35 revealed that the benefits of DEX 
more than propofol in hemodynamic stability because propofol was associated with more variability in systolic/diastolic 
blood pressure, HR and MAP after endotracheal intubation. Sheikh et al36 reported that HR and MAP were significantly 
lower in the DEX group than in the propofol group after open-heart surgery in a prospective, randomized controlled, 
double-blind clinical trial. Kunisawa et al37 found a lower percentage increase in all hemodynamic parameters at skin 
incision or sternotomy during cardiac surgery in the DEX group than in the control group.

Early extubation after cardiovascular surgery can reduce postoperative complications, and the ideal sedative can be 
easily weaned from mechanical ventilation. In 2022, DEX was recommended as a sedative agent for adult patients 
undergoing invasive mechanical ventilation by the intensive care medicine rapid practice guidelines (ICM-RPG), which 
may reduce the duration of mechanical ventilation and enhance patient comfort.38

Our findings suggest that DEX may shorten the extubation time (P < 0.05). Similarly, Abdel-Meguid39 reported statistically 
shorter extubation times with intraoperatively administered DEX during the OPCABG. Zientara et al40 revealed that DEX 
application supports a fast-track strategy compared with propofol in patients after OPCAB by enabling rapid extubation. Sheikh 
et al36 demonstrated that the duration of postoperative ventilation was significantly shorter in the DEX group than that in 
a prospective, randomized open-heart surgery. Another retrospective cohort study reported that DEX significantly shortened the 
duration of mechanical lung ventilation compared to propofol during CABG surgery.41 In a systematic review and meta-analysis 
of randomized controlled trials, DEX significantly reduced the duration of mechanical ventilation compared with propofol in 
cardiac surgical patients.42 Nonetheless, a large multicenter PRODEX and MIDEX trial conducted by Jakob et al43 indicated that 
DEX was non-inferior to propofol in maintaining mild-to-moderate sedation in ICU patients receiving prolonged mechanical 
ventilation, and could shorten the duration of mechanical ventilation. The results of these studies are in agreement with the 
findings of our study. The benefits of DEX on the achievement of early extubation compared to propofol could be due to the lack 
of an effect of DEX on the suppression of respiratory drive. Other potential reasons for the benefits of DEX sedation during early 
extubation include sympatholytic activity and decreased opioid requirements.44

Adverse events associated with sedatives must also be considered as they can cause hemodynamic instability, delay 
extubation time, produce complications, and ultimately lead to delayed postoperative recovery. From our study, we concluded 
that the incidence of delirium and severe cough at extubation was significantly lower in Group D (P < 0.05). However, there was 
no statistically significant difference between the groups with regard to the occurrence of stroke, new-onset arrhythmia, 
extubation failure, hypotension, bradycardia, acute kidney injury (AKI), or pneumonia (P > 0.05). In accordance with the 
previous studies by Heybati et al42 and Sheikh et al.,36 the risk of delirium was significantly lower in the DEX group. 
Interestingly, Cavallazzi et al45 reported that reduced delirium with DEX may have contributed to a shorter time to extubation 
and earlier discharge from the ICU. Jeong et al46 demonstrated that additional DEX administration reduced the incidence and 
severity of coughing at extubation in adults undergoing thyroidectomy in a prospective study. Intriguingly, DEX significantly 
reduced postoperative pulmonary complications compared with propofol in a retrospective cohort study during CABG surgery.41 

However, Jakob et al43 revealed that DEX increased the risk of adverse reactions such as bradycardia and hypotension in patients 
undergoing sedation during prolonged mechanical ventilation in a multicenter, randomized, double-blind trial. A controlled trial 
by Soh et al47 showed that preemptive DEX administration reduced the incidence of AKI after aortic surgery requiring CPB, 
possibly because of its sympatholytic and anti-inflammatory effects against ischemia-reperfusion injury. The incidence of 
hypotension, bradycardia, and AKI was also similar between the groups in this study.
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Clinical Implications
The observed between-group mean difference in OI (mean difference=18 mmHg after extubation, mean 
difference=10 mmHg before extubation) fell below the predefined MCID threshold of 20.2. This discordance between 
statistical significance and clinical relevance warrants careful interpretation. Despite the absence of definitive short-term 
clinical benefits, the marginal improvement in OI might indirectly enhance patient outcomes by potentially reducing 
postoperative complication risks. Vadi et al48 reported that the odds of mortality increased by 0.853 times as the OI value 
decreased (p = 0.002), in COVID-19-associated acute respiratory distress syndrome (ARDS). Additionally, Jia et al49 

revealed that OI measured at 6 hours of mechanical ventilation may be considered to evaluate the prognosis of patients 
with ARDS. Liu et al50 demonstrated that OI can be used to evaluate the therapeutic efficiency, in addition to serving as 
a prognosis indicator, for patients with severe pneumonia. Clinical decision-making should carefully balance pharma
cological safety profiles, cost-effectiveness, and individualized therapeutic requirements. Limitations include, single- 
timepoint OI measurements may not capturing dynamic physiological changes, potential unmeasured confounders and 
short-term follow-up. Future studies should evaluate longitudinal outcomes (eg, pulmonary complications, ICU length of 
stay) to contextualize oxygenation index changes, while concurrently exploring potential correlations between OI 
improvements and hard clinical endpoints (eg, organ dysfunction) to strengthen the evidence base.

Limitations
First, this was a retrospective study, and incomplete documentation bias regarding history was added to the complexity of the 
study. Second, many factors can affect lung function. However, we did not record the specific dosage of anesthetic drugs, 
specific situations of vasoactive drugs, blood loss, types and dosages of blood products, urine volume, drainage volume, 
indicators of cardiac function, liver function, and renal function, all of which may have affected our research results. Third, we 
only analyzed MAP and HR at four time points, which is needed to observe changes in hemodynamics for more time to further 
confirm our research results. Finally, because our conclusions were based on a single-center study, the observational design did 
not allow conclusions of causality. Therefore, the findings should be considered hypothesis generating and require validation 
in other multicenter cohorts or randomized clinical trials to further confirm the validity of our results.

Conclusion
Our results indicate that DEX may support satisfactory OI, good hemodynamic stability, rapid extubation time, and lower 
incidence of adverse reactions for sedation of mechanically ventilated patients following OPCABG surgery, although the 
difference with OI did not reach the MCID. Thus, we are confident of giving precedence to DEX over propofol as a new 
routine medication for immediate postoperative patient care. Additionally, this study may provide a rationale for further 
prospective clinical studies investigating the clinical benefits of DEX, including other intraoperative outcomes such as 
the benefits of cardiac function or renal function following surgery.
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