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Abstract: 

Introduction: Pain during general anaesthesia triggers tachycardia and hypertension. Opioids are widely used to blunt 

these responses but can cause nausea, vomiting, respiratory depression, and pruritus. Opioid-free anaesthesia (OFA) 

combines non-opioid agents to avoid these effects, whereas opioid-based anaesthesia (OBA) relies on opioids. This 

study compared OFA and OBA for perioperative analgesia, hemodynamic stability, and recovery. 

Methods: The prospective randomised trial included 108 ASA I–II patients undergoing elective general surgery under 

general anaesthesia, were assigned to OBA group (n=54): Fentanyl 2 mcg/kg IV pre-intubation, then 0.5 mcg/kg/h 

infusion and OFA group (n=54): Dexmedetomidine 0.5 mcg/kg IV pre-intubation, then 0.5 mcg/kg/h infusion, with 

paracetamol 15 mg/kg IV and magnesium sulphate 15 mg/kg IV. Heart rate (HR) and mean arterial pressure (MAP) 

were monitored intraoperatively; postoperative HR, MAP, visual analogue scale (VAS) scores, rescue analgesia, 

extubation time, and adverse events were recorded over 24 hours. 

Results: VAS scores were lower in OFA (3.160 ± 0.032) than OBA (3.684 ± 0.032) (p < 0.001). Rescue analgesia 

requirement was reduced in OFA (51.11 ± 16.10 mg) compared to OBA (117.22 ± 22.77 mg) (p < 0.001). Extubation 

time was shorter in OFA (11.87 ± 2.27 min) versus OBA (20.02 ± 2.28 min) (p < 0.001). Intraoperative HR and MAP 

were significantly lower in OFA, while SpO₂ remained comparable. No major perioperative complications were 

observed. 

Conclusion: OFA with dexmedetomidine, magnesium sulphate, and paracetamol provides better postoperative 

analgesia, reduced opioid requirement, shorter extubation time, and more stable hemodynamics compared to fentanyl-
based OBA. OFA represents a safe and effective alternative for selected surgical patients. 
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postoperative pain relief. They are also used in acute 
Introduction 

Surgery frequently results in postoperative pain, which 

should be managed promptly and effectively to reduce 

patient suffering, promote healing and rehabilitation, 

and prevent complications.
1
 Despite advances in pain 

management, 30–80% of patients still experience 

moderate to severe pain in the first postoperative day.
2,3

 

Inadequate control can lead to central sensitization and 

chronic postsurgical pain.
4
 

Opioids have long been central to balanced anaesthesia, 

providing analgesia and sedation during preinduction, 

induction, maintenance, and emergence, as well as for 

and chronic pain syndromes.
5,6

 However, their use is 

associated with adverse effects including respiratory 

depression, bradycardia, hypotension, urinary retention, 

ileus, constipation, nausea, vomiting, pruritus, opioid-

induced hyperalgesia, tolerance, dependence, and 

immune suppression. This necessitates careful, 

judicious use by anaesthesiologists.
7-11

 

Opioid-free anaesthesia (OFA) completely avoids 

opioids by employing combinations of non-opioid 

agents, while opioid-sparing anaesthesia (OSA) uses 

them minimally within multimodal regimens. Evidence 

suggests that avoiding opioids can improve outcomes in 
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specific surgical populations. Commonly used non-

opioid agents include local anaesthetics, clonidine, 

dexmedetomidine, paracetamol, ketamine, gabapentin, 

magnesium sulphate, and dexamethasone. Although 

each has potential side effects, their use in sub-

anaesthetic  doses, particularly  with advanced 

monitoring, can provide effective analgesia.
12-16

 

Locoregional techniques are often integrated with OFA 

to further enhance analgesia and minimize opioid-

related adverse effects. Certain patient groups—such as 

those with opioid addiction, chronic pain syndromes, 

obesity, obstructive sleep apnoea, cancer, or those 

undergoing colorectal  ERAS procedures—derive 

particular benefit. In oncology, prolonged opioid use 

may impair immune function by reducing lymphocyte 

and macrophage precursors and suppressing T-cell–

mediated immunity, strengthening the rationale for 

OFA/OSA.
17-20

 Although several studies have compared 

OFA and opioid-based anaesthesia (OBA), the available 

literature remains limited, particularly in diverse 

surgical settings. 

Objective: 1. To compare analgesic requirement at first 

postoperative hour based on VAS score in patients 

undergoing general surgery between opioid free 

anaesthesia and opioid based anaesthesia groups 2. To 

assess extubation time, VAS score, hemodynamics, total 

analgesic requirement till 24 hours and complications if 

any. 

Materials and methods: 

Study design: A double blinded Randomized Control 

Trial 

Study participants: Patients admitted in a tertiary care 

hospital undergoing elective surgeries for a duration of 

60-120 minutes under General anesthesia. 

Study duration: The study was conducted over a 

period of one year, including patient recruitment, 

perioperative assessment, data collection, and 

postoperative follow-up. 

Sample size calculation: 

Post operative analgesic consumption was taken as an 

outcome of interest for the purpose of sample size 

calculation. From Bakan et al
25

., we calculated the 

sample size to be 48 subjects per group to detect mean 

difference of 45mcg and standard deviation of 94mcg in 

group A and standard deviation of 59mcg opioid 

consumption in group B, 80 % power with an alpha 

error of 0.05 to reject null hypothesis. Considering the 

dropouts to be 10%, we take 54 subjects per group to 

make up a total of 108 participants using Open Epi 

software. 

Sampling technique: Consecutive sampling. 

Inclusion criteria: This study included patients aged 

18-65 years of both genders, with ASA physical status 

classification I or II, who were scheduled for elective 

surgeries under general anesthesia. 

Exclusion criteria: Patients were excluded if they had a 

known allergy to the study drugs, had used opioids 

within one month prior to surgery, had chronic opioid 

addiction, were pregnant or lactating mothers, had 

cardiac insufficiency, or had mental incapacity to 

comprehend pain assessment or psychiatric disease. 

Withdrawal criteria: Patients with reactions to the 

study drugs were withdrawn from the study and treated 

accordingly to the routine protocol 

Rescue criteria: Inj ketorolac 30mg IV. 

Randomization details: Computerised Block 

Randomisation 

Data collection: All the patients were examined one 

day prior to the surgery and their laboratory results were 

reviewed. Pre medication with Ranitidine 150 mg and 

Perinorm 10 mg were given. The patients included in 

the study received necessary information about the 

study and were requested to give their written consent. 

On arrival to operation room, vascular access was 

obtained on the back of the hand using 18G cannula and 

10ml/kg/hour Ringer lactate infusion was started. 

Following, the transfer to the operation room, 

0.01mg/kg IV midazolam was administered. ASA 

specified monitoring were instituted which includes 

ECG, heart rate (HR), systolic (SBP), diastolic (DBP) 

and mean (MAP) arterial pressures. Blood pressure was 

monitored with automatic non-invasive blood pressure 

measurements and peripheral oxygen saturation (Sp02) 

was monitored via pulse oximetry and baseline 

parameters were recorded. Recruited patients were 

divided into two groups and study drug was prepared by 

anaesthesiologist who was not involved in the study. 

1. Group A –Opioid based anesthesia (Patients in 

Group A received OBA) 

2. Group B – Opioid free anesthesia (Patients in 

Group B received OFA) 

Preoxygenation with 100% O2 was done for 3 minutes 

before induction of anaesthesia. In both the groups, 

patients were premedicated with inj.Glycopyrrolate 0.2 

mg/kg, inj.Midazolam 0.04mg/kg. In Group A, 

anaesthesia was induced with fentanyl 2mcg/Kg 

infusion diluted in a 20ml syringe given over 10 mins 

and propofol 2.5 mg/kg and patients were paralysed 

with intravenous vecuronium 0.1 mg/kg to facilitate 

endotracheal intubation. Patients were manually 

ventilated for 3 minutes with bag and mask ventilation. 

After 3 minutes, qualified anaesthesiologist performed 

the laryngoscopy and intubation using Macintosh 

laryngoscope and appropriate sized endotracheal tube 

was inserted. After intubation,100ml of 0.9% normal 

saline is infused over 20 minutes as placebo. Patients 

were maintained with 1 MAC sevoflurane +N2O 

(50%)+O2 (50%), fentanyl 0.5 mcg/kg/hr as infusion. 

Injection vecuronium bromide 0.025 mg/kg was given 

intermittently to maintain adequate paralysis. 

In Group B, after a loading dose of dexmedetomidine 

0.5 mcg/kg over 10 mins in a syringe pump anaesthesia 

was induced with propofol 2.5 mg/kg, followed by 

intravenous vecuronium 0.1 mg/kg and maintained with 

continous infusion of dexmeditomedine 0.5 mcg/kg/hr. 

Inj paracetamol 15mg/kg and inj magnesium sulphate 

15mg/kg given IV after intubation in 100ml NS. At the 

end of surgery, neuromuscular blockade was reversed 
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using intravenous neostigmine (0.05 mg/kg) and 

glycopyrrolate (0.01 mg/kg). Patient was extubated 

when there was adequate spontaneous ventilation (tidal 

volume >4 ml/kg). Heart rate, mean arterial pressure, 

respiratory rate, and saturation were recorded 

intraoperatively. Ondansetron (4 mg i.v.) was 

administered 20 min before the end of the operation in 

both the groups. 

Extubation time is defined as the time from stopping 

maintenance infusion to patient extubation. On arrival 

in the recovery room, patients were asked to rate their 

pain using VAS rulers with slide indicator with 0–10 

analog scale attached in front, with ‘0’ mark 

corresponding to no pain and ‘10’ mark representing 

worst imaginable pain. Patients were monitored for 

postoperative pain and any analgesic requirement at 

15min, 30min, 45min, 1hr, 2hrs upto 4 hrs and every 4 

hourly for a period of 24 h. Any patient showing VAS 

≥4 at any point of time was administered intravenous 

ketorolac initially as a bolus of 30 mg slowly over 2–3 

minutes and if required an additional dose of 30 mg 

after 30 min. Time of first rescue analgesic and total 

escue analgesic consumed 24hrs postoperatively were 

noted. Adverse effects of the drugs, if any, were 

evaluated. Demographic characteristics of the patients, 

Intra operative hemodynamic parameters, and time of 

first rescue analgesia, Analgesic requirement for 

24hours post operative period, extubation time was 

noted. The data was collected during intraoperative 

period from monitors. Parameters like blood pressure, 

mean arterial pressure, heart rate, spo2, respiratory rate 

were also noted (Figure 1). 

Figure 1: Consolidated Standards of Randomized 

                 Control trail flow chart 

 

 

 
 

 

 

Statistical analysis: The demographic and clinical 

characteristics of the patients were recorded and 

analysed using SPSS version 20. Descriptive statistics 

were used to summarize the study variables. Continuous 

variables were expressed as mean ± standard deviation 

(SD), while categorical variables were expressed as 

frequency and percentage. Continuous variables such as 

heart rate, systolic blood pressure, diastolic blood 

pressure, mean arterial pressure, and total postoperative 

analgesic requirement were compared between the two 

groups using the independent (unpaired) t-test. VAS 

pain scores between the two groups were compared 

using the Mann–Whitney U test. Time to first rescue 

analgesic requirement was analysed using the Kaplan–

Meier method and compared between the two groups 

using the log-rank test. A p-value of <0.05 was 

considered statistically significant. 

Ethical consideration: The study was conducted after 

obtaining approval from the Institutional Ethics 

Committee. Written informed consent was 

obtained from all participants after explaining the 

study. Participation was voluntary, confidentiality 

was maintained, and participants were informed of 

their right to withdraw at any time without 

consequences. The collected data were used solely 

for research purposes. 
Results: 

A total of 108 ASA physical status I–II patients 

scheduled for elective surgical procedures under general 

anaesthesia were enrolled in this prospective 

randomized controlled trial. Patients were allocated 

equally into two groups: Group A, which received 

opioid-based anaesthesia (OBA) using fentanyl, and 

Group B, which received opioid-free anaesthesia (OFA) 

with dexmedetomidine, magnesium sulphate, and 

paracetamol. Each group consisted of 54 patients. 

Baseline demographic and clinical characteristics were 

comparable between groups, with no statistically 

significant differences in mean age (OBA: 41.04 ± 

12.27 years vs. OFA: 41.61 ± 12.93 years, p = 0.813), 

gender distribution, ASA grading, or Mallampati airway 

classification (Table 1). 

Table 1: Demographic variables of the study 
participants (N = 108) 
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Postoperative pain was assessed using the visual 

analogue scale (VAS) at multiple time intervals. 

Repeated Measures ANOVA demonstrated 

consistently higher VAS scores in the OBA group 

compared to the OFA group (3.684 ± 0.032 vs. 3.160 

± 0.032, p < 0.001), indicating superior analgesia 

with the OFA regimen. Furthermore, the time to first 

rescue analgesia was significantly shorter in the OBA 

group, as shown by survival analysis using the Log 

Rank (Mantel–Cox) test (p < 0.001) (Table 2, Figure 

2). This suggests that OFA prolonged postoperative 

analgesia and reduced the immediate need for 

supplemental pain relief. 

Table 2: Comparison of time for first rescue 

analgesia (min) among groups(N = 108) 

 Log Rank (Mantel-Cox); pvalue <0.001 

Figure 2: Figure of comparison of time for 

first rescue analgesia (min) among groups (N 

= 108) 

 

Emergence from anaesthesia was assessed by 

extubation time,  which  was significantly 

prolonged in the OBA group (p = 0.001), 

indicating that patients in the OFA group 

experienced faster recovery of airway reflexes 

and consciousness. Intraoperative  and postoperative 

hemodynamic parameters were monitored closely. 

Analysis revealed a significantly higher mean heart 

rate in the OBA group (83.080±1.166 bpm)compared to 

the OFA group (75.771 ± 1.346 bpm, p <0.001) 

(Figure 3). 

Mean arterial pressure (MAP) was also marginally but 

significantly higher in the OBA group (93.376 ± 0.584 

mmHg vs. 91.667 ± 0.595 mmHg, p = 0.043) (Figure 

4). These findings indicate that OFA was associated 

with greater hemodynamic stability during the 

perioperative period. 

Figure 3: Figure of heart rate among groups (N = 

108) 

 
 

 Figure 4: Figure of MAP among groups (N = 108) 

 
 

Oxygen saturation remained consistently high and 

comparable in both groups throughout the intraoperative 

and postoperative periods (OBA: 99.694 ± 0.024% vs. 

OFA: 99.738 ± 0.024%, p = 0.192) (Figure 5), 

suggesting that the avoidance of opioids did not 

compromise respiratory function. 
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Figure 5: Figure of comparison of SPO2 among 

groups (N = 108) 

 

 
 

 

The primary objective was to compare postoperative 

analgesic requirement at 1 hour using the visual 

analogue scale (VAS). VAS was recorded every 15 

minutes up to 90 minutes, then at 2-hour intervals up to 

8 hours, and every 4 hours up to 24 hours. Mean VAS 

scores were consistently higher in the OBA group, with 

statistically significant differences at 0, 15, 30, and 75 

minutes, and at 4, 12, and 24 hours. Dexmedetomidine 

provided analgesia through α₂-receptor-mediated 

inhibition of nociceptive transmission, paracetamol 

contributed additive analgesic effects, and magnesium 

sulphate prevented central sensitisation of nociceptors.
22-

24 

 

In summary, compared with OBA, OFA provided lower 

postoperative pain scores, extended analgesia duration, 

faster emergence from anaesthesia, and oxygenation. 

These results support OFA as a safe and effective 

alternative to conventional opioid-based anaesthesia in 

suitable surgical patients improved hemodynamic 

stability, without affecting. 

DISCUSSION 

Opioids have long been a component of balanced 

general anaesthesia due to their analgesic, sedative, and 

anxiolytic properties.
5
 However, their use is associated 

with adverse effects such as respiratory depression, 

bradycardia, hypotension, urinary retention, postoperative 

ileus, and, with chronic use, dependence and addiction.
7,8

 

Avoiding opioids in balanced anaesthesia has shown 

benefits across various surgeries and patient groups.
13

 

Non-opioid alternatives include α₂-adrenoceptor agonists, 

lidocaine, dexamethasone, ketamine, and magnesium.
14,21

 

Successful opioid-free anaesthesia (OFA) requires 

familiarity with the pharmacodynamics and 

pharmacokinetics of these agents.
4
 Certain populations 

benefit especially from OFA—those with opioid 

addiction, obesity, obstructive sleep apnoea, chronic pain 

syndromes, or undergoing cancer or colorectal enhanced 

recovery surgeries.
15,17,18

 

OFA regimens use various drug combinations. In this 

randomized controlled trial, we compared opioid-based 

anaesthesia (OBA) using fentanyl with OFA using 

dexmedetomidine, magnesium sulphate, and paracetamol 

in ASA I–II patients undergoing general anaesthesia. The 

most common procedures were ENT surgeries (e.g., 

cortical mastoidectomy, functional endoscopic sinus 

surgery), laparoscopic upper gastrointestinal surgery, 

spine, and breast surgeries, all under 3 hours. 

We enrolled 108 patients (54 per group), aged 18–65 

years. Patients with drug allergies, opioid addiction, or 

recent opioid use were excluded. Groups were 

comparable in age, gender, ASA classification, and 

Mallampati grade. 

                                                                                  

 

 

 

 

 

 

 

Soudi et al.
27

 compared OFA with dexmedetomidine and 

ketamine to traditional fentanyl-based anaesthesia in 

bariatric surgery, reporting lower pain scores and opioid 

use in OFA, though extubation was delayed due to 

ketamine. In contrast, our OFA group had shorter 

extubation times (11.87 ± 2.27 min) than OBA (20.02 ± 

2.28 min), likely because we excluded ketamine. 

Extubation time differences may also relate to our 

definition (time from infusion stop to extubation). 

Mansour et al.
28

 in laparoscopic sleeve gastrectomy 

found OFA produced lower pain scores without 

significant hemodynamic differences. In our study, OBA 

patients had higher mean VAS scores (3.684 ± 0.032) 

than OFA (3.160 ± 0.032). We compared intraoperative 

and postoperative hemodynamics for 150 minutes 

intraoperatively and 24 hours postoperatively. 

Intraoperatively, heart rate was significantly higher in 

OBA (83.08 ± 1.17 bpm) than OFA (75.77 ± 1.35 bpm). 

Mean arterial pressure (MAP) differences were not 

significant intraoperatively but were slightly higher in 

OBA postoperatively. Both groups maintained 

hemodynamics within 20% of baseline. Magnesium 

sulphate likely contributed to stability through decreased 

anaesthetic requirements and improved postoperative 

pain control.
29 

Turgut et al.
30

 reported propofol–

dexmedetomidine provided more stable hemodynamics 

and less analgesic requirement than propofol–fentanyl, 

which supports our results. Bahar et al in morbidly obese 

patients undergoing laparoscopic cholecystectomy found 

OFA reduced 24-hour ketorolac use and postoperative 

nausea/vomiting (PONV). None of our patients 

experienced PONV, bradycardia, or hypotension.
31

 

Rescue analgesia (ketorolac 30 mg IV) was given for 

VAS >3 or on patient request. OBA patients required 

significantly higher doses (117.22 ± 22.77 mg) than OFA 

patients. Similar findings were reported by Bakan et al.
25

 

where OFA with propofol, lidocaine, and 

dexmedetomidine reduced opioid use and pain scores 

compared to remifentanil infusion. Bharadwaj et al.
26

 

found OFA prolonged time to first rescue analgesia and 

reduced total postoperative analgesic use in obese 

patients undergoing laparoscopic urological surgery, with 

shorter PACU stay due to fewer respiratory 

complications. Our findings align, with longer analgesia 

duration in OFA. 
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In summary, compared to OBA, OFA with 

dexmedetomidine, magnesium sulphate, and 

paracetamol significantly reduced postoperative pain 

scores and rescue analgesic use, shortened extubation 

time, and provided more stable hemodynamics 

without compromising oxygenation or causing 

adverse effects. These findings support OFA as an 

effective alternative to OBA, offering prolonged 

analgesia and improved recovery profiles. 

There was lack of patient followup for more than 

24hours. We excluded ASA 3 and 4 & obese 

patients,thus limiting the findings on patients with 

multiple comorbidities. Our design omitted the 

use of target controlled infusion pump and 

advance monitoring like bispectral index / train of 

four due to financial constraints. 

Conclusion 

Opioid-free anaesthesia using dexmedetomidine, 

magnesium sulphate, and paracetamol provided 

superior postoperative analgesia, prolonged time to 

first rescue analgesia, faster extubation, and more 

stable hemodynamic parameters compared to opioid-

based   anaesthesia   with   fentanyl,   without 

 compromising oxygenation or increasing adverse 

effects. These findings suggest that OFA is a safe and 

effective alternative to conventional opioid-based 

techniques in selected patients undergoing general 

anaesthesia, offering enhanced recovery and 

improved perioperative outcomes. 
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