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Abstract 
Background: Smooth emergence and early extubation after cardiac surgery demand a sedative that preserves 
haemodynamic stability without prolonging ventilation. Midazolam is still widely used, yet dexmedetomidine—
an α-2 adrenoceptor agonist with sympatholytic and analgesic-sparing properties—may confer advantages. 
Methods: Sixty adult patients scheduled for elective cardiac surgery under general anaesthesia were randomised 
to receive either dexmedetomidine (0.2–0.7 µg kg⁻¹ h⁻¹; Group D, n = 30) or midazolam (0.04–0.2 mg kg⁻¹ h⁻¹; 
Group M, n = 30) from 15 min before skin closure until extubation. Both infusions targeted a Richmond 
Agitation-Sedation Scale (RASS) 0 to −2 and were combined with fentanyl 0.25 µg kg⁻¹ h⁻¹. Haemodynamic 
indices (SBP, DBP, MAP, HR), sedation depth, pain (VAS), ventilation duration, rescue analgesia, and adverse 
events were recorded. 
Results: Baseline demographics were comparable. From 45 min after infusion initiation until 60 min post-
extubation, SBP, DBP, MAP and HR were consistently lower in Group D (p < 0.05). Median pain scores from 
extubation to 120 min were lower with dexmedetomidine (VAS 2 [IQR 2–3] vs 3 [2–4]; p < 0.01), translating 
into 17% less fentanyl rescue (60.7 ± 19.2 vs 72.7 ± 22.0 µg; p = 0.032). Ventilation time shortened by 20 min 
(116 ± 22 vs 137 ± 28 min; p = 0.002). Bradycardia (n = 2) and hypotension (n = 1) occurred only in Group D 
but required no intervention. 
Conclusion: Dexmedetomidine provided superior haemodynamic attenuation, analgesia, and earlier readiness 
for extubation compared with midazolam, without clinically relevant adverse effects. It represents a valuable 
alternative for peri-extubation sedation in adult cardiac-surgical patients. 
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Introduction 

Early tracheal extubation is a cornerstone of 
enhanced recovery after cardiac surgery, reducing 
intensive-care occupancy, nosocomial pneumonia, 
and overall cost [1, 2]. The sedative chosen for the 
immediate postoperative period must balance 
anxiolysis and patient–ventilator synchrony against 
deleterious circulatory depression or delayed 
neurologic recovery [3].  

Benzodiazepines such as midazolam, though 
familiar, accumulate after prolonged 
administration, predispose to delirium, and blunt 
sympathetic tone only modestly [4]. By contrast, 
dexmedetomidine, a highly selective α-2 
adrenoceptor agonist, offers unique “co-operative” 
sedation, opioid-sparing analgesia, and predictable 
rapid clearance [5]. Clinical trials in critical-care 

cohorts have revealed shorter ventilation times, 
lower delirium incidence and improved 
haemodynamics with dexmedetomidine versus 
benzodiazepines [6–8]. However, data remain 
limited in adult cardiac-surgical patients 
undergoing protocolised fast-track anaesthesia, 
where reflex sympathetic surges at extubation can 
jeopardise myocardial oxygen balance [9]. 

We therefore conducted a prospective randomised 
study comparing dexmedetomidine with 
midazolam infusions titrated to identical RASS 
targets during the peri-extubation window in 
coronary and valve surgery. We hypothesised that 
dexmedetomidine would (i) blunt haemodynamic 
responses to extubation, (ii) decrease ventilation 
duration, and (iii) reduce postoperative opioid need, 
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without increasing adverse events. The present 
manuscript details our methodology, key findings, 
and their implications for contemporary cardiac-
anaesthesia practice. 

Materials and Methods 

Design & Ethics: After institutional ethics 
approval (Apollo Hospital, Ludhiana, Punjab) 
(IEC-2024-ANES-157) and trial registration 
(CTRI/2024/03/014256), 60 ASA II–IV adults (18–
75 y) scheduled for elective on-pump cardiac 
surgery consented to this single-centre, parallel-arm 
study. 

Randomisation & Blinding: Patients were 
allocated 1:1 using computer-generated blocks of 
six; study drugs were prepared in identical syringes 
by an anaesthetist not involved in data collection. 

Anaesthetic Management: Standardised pre-
medication (pantoprazole 40 mg, lorazepam 2 mg) 
was given. Intra-operative monitoring included 
invasive arterial and pulmonary artery catheters. 
Anaesthesia utilised fentanyl, propofol, rocuronium 
and sevoflurane (FiO₂ 0.4). Fifteen minutes before 
expected final suture sevoflurane ceased; propofol 
was discontinued. Continuous infusions 
commenced: 

Group D—dexmedetomidine 0.2–0.7 µg kg⁻¹ h⁻¹ (4 
µg mL⁻¹); 

Group M—midazolam 0.04–0.2 mg kg⁻¹ h⁻¹ (1 mg 
mL⁻¹). 

Both were titrated to RASS 0 to −2 and 
accompanied by fentanyl 0.25 µg kg⁻¹ h⁻¹ until 
extubation criteria were met (stable 
haemodynamics, normothermia, PaO₂ ≥ 80 mmHg 
on FiO₂ 0.4, PaCO₂ 35–45 mmHg). 

Endpoints: Primary—difference in MAP at 
extubation. Secondary—HR, SBP/DBP trends, 
ventilation duration, RASS, VAS, fentanyl rescue 
(bolus 0.5 µg kg⁻¹ for VAS > 4), and adverse 
events (bradycardia < 60 bpm, hypotension > 30% 
SBP drop). 

Statistics: With α = 0.05 and β = 0.2, 26 patients 
per group were required to detect a 10 mmHg MAP 
difference; 30 were enrolled to offset dropouts. 
Data were analysed using SPSS v21 (IBM). 
Continuous variables were compared by Student-t 
or Mann–Whitney-U tests; categorical data by χ² or 
Fisher’s exact test. p < 0.05 denoted significance. 

Results  

All 60 randomised patients completed the study. 
Groups were comparable for age, sex distribution, 
body habitus and baseline ASA grade (Table 1). 

During the infusion period, haemodynamic curves 
diverged after 45 min, with dexmedetomidine 
maintaining significantly lower SBP, DBP and 
MAP until 180 min (all p < 0.05). At extubation, 
mean MAP was 86 ± 8 mmHg in Group D versus 
100 ± 9 mmHg in Group M (Figure 1). HR 
followed a similar pattern, peaking at 96 ± 16 bpm 
with dexmedetomidine and 117 ± 6 bpm with 
midazolam. 

Sedation depth at infusion cessation was equivalent 
(median RASS −1 both groups, p = 0.09). 
However, recovery was smoother with 
dexmedetomidine; RASS values converged on 0 by 
90 min post-extubation, whereas midazolam 
patients remained at −1 to −2 until 120 min (Table 
4). 

Analgesic profiles differed markedly. Median VAS 
remained ≤ 3 throughout the observation window in 
Group D, but exceeded 4 in 40% of midazolam 
patients, necessitating larger fentanyl boluses (73 ± 
22 µg vs 61 ± 19 µg; p = 0.032). Consequently, 
readiness-to-extubate criteria were achieved sooner, 
shortening ventilation by ≈ 20 min (116 ± 22 vs 
137 ± 28 min; p = 0.002) (Figure 2). 

Adverse events were rare. Two dexmedetomidine 
recipients developed transient bradycardia (HR 55-
58 bpm) and one experienced mild hypotension; all 
responded to fluid optimisation without atropine or 
vasopressors. No patient experienced dysrhythmia, 
re-intubation or unplanned ICU stay. 

 
Table 1: Baseline Demographic and Operative Characteristics 

Variable Group D (n = 30) Group M (n = 30) p 
Age (y) 61.9 ± 6.3 61.8 ± 4.1 0.98 
Male : Female 20 : 10 19 : 11 0.79 
BMI (kg m⁻²) 24.9 ± 2.8 25.5 ± 3.0 0.38 
ASA III/IV (%) 56 / 30 63 / 27 0.24 
CPB time (min) 92 ± 18 94 ± 17 0.64 
 

Table 2: Key Haemodynamic Variables at Extubation 
Parameter Group D Group M Mean Difference (95% CI) p 
SBP (mmHg) 123.2 ± 10.7 136.7 ± 6.4 −13.5 (−17.5 to −9.5) < 0.001 
DBP (mmHg) 67.4 ± 8.1 82.7 ± 9.6 −15.3 (−19.7 to −10.9) < 0.001 
MAP (mmHg) 86.2 ± 8.0 99.7 ± 9.5 −13.5 (−18.0 to −9.0) < 0.001 
HR (bpm) 95.8 ± 15.9 116.7 ± 6.3 −20.9 (−26.6 to −15.2) < 0.001 
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Table 3: Post-Operative Outcomes 
Outcome Group D Group M p 
Ventilation duration (min) 116 ± 22 137 ± 28 0.002 
Rescue fentanyl (µg) 60.7 ± 19.2 72.7 ± 22.0 0.032 
VAS at extubation (median [IQR]) 2 [2–3] 3 [2–4] 0.017 
Delirium ≤ 24 h 0 2 0.15 
ICU stay (h) 22 ± 4 24 ± 5 0.09 
 

Table 4: Sedation Scores (RASS) Post-Extubation 
Time (min) RASS Median (IQR) p 
15 −1 (−2 to −1) vs −1 (−2 to −1) 0.30 
60 −1 (−2 to −1) vs −1 (−2 to −1) 0.28 
105 −1 (−1 to −1) vs −1 (−2 to −1) 0.001 
120 −1 (−1 to 0) vs −1 (−2 to −1) < 0.001 
 

 
Figure 1: Hemodynamic parameters at extubation 

 

 
Figure 2: Key post-operative outcomes 
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Discussion  

Our findings confirm that dexmedetomidine, when 
titrated to light sedation, confers clinically 
meaningful haemodynamic and recovery 
advantages over midazolam in adult cardiac-
surgical patients. The 13–15 mmHg reduction in 
MAP and 21 bpm lower HR at extubation are 
consistent with earlier ICU-based reports [9–11] 
and likely reflect central sympatholysis and 
preserved baroreflex sensitivity [12]. This blunting 
of catecholamine surges is particularly relevant for 
postoperative myocardium, where tachy-
hypertensive episodes elevate oxygen consumption 
and predispose to ischaemia [13]. 

Ventilation duration shortened by 15%, echoing the 
PRODEX and MIDEX trials where 
dexmedetomidine accelerated weaning by 17–25% 
versus midazolam or propofol [6]. Co-operative 
sedation (arousable yet calm), minimal respiratory 
depression and intrinsic analgesia (via spinal α-2 
receptors) synergistically promote earlier fulfilment 
of extubation criteria [14]. The 17% fentanyl-
sparing observed here may, in turn, have facilitated 
faster neurologic recovery, as reflected by higher 
RASS scores after 90 min. Analgesic superiority 
paralleled pain-free extubation in paediatric cardiac 
studies [15] and thoracic surgery [16], reinforcing 
dexmedetomidine’s opioid-sparing potential. 
Importantly, despite lower pressures, hypotension 
remained infrequent and easily corrected, 
suggesting appropriate rate titration can mitigate α-
2-mediated vasodilatation [17]. 

Our study adds granularity by providing detailed 
time-resolved haemodynamic curves, which are 
scarce in the cardiac literature. Limitations include 
single-centre design, exclusion of complex re-do 
surgery, and absence of biochemical stress markers. 
Moreover, while we targeted identical sedation 
depths, midazolam plasma levels were unmeasured; 
context-sensitive half-time may have prolonged 
effect beyond infusion stop [4]. Longer-term 
outcomes such as 28-day delirium incidence were 
outside our scope. 

Future multicentre trials should examine 
dexmedetomidine as part of opioid-free or ultra-
fast-track cardiac pathways, incorporate cost-
effectiveness analyses, and explore adjunct low-
dose ketamine to attenuate potential bradycardia 
[18]. 

Conclusion  

Dexmedetomidine infusion (0.2–0.7 µg kg⁻¹ h⁻¹) 
administered during skin closure until extubation 
provides superior haemodynamic stability, 
enhanced analgesia, and expedites ventilatory 
weaning compared with midazolam in adult 
cardiac-surgical patients, without increasing 
significant adverse events. Its pharmacodynamic 

profile supports preferential use as a first-line 
sedative in fast-track cardiac-anaesthesia protocols. 
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