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ABSTRACT 

Background: Effective postoperative pain management is crucial for patient recovery and satisfaction. Despite advances in pain 
management techniques, patient satisfaction remains a significant indicator of healthcare quality and effectiveness. 
Methods: A cross-sectional study was conducted at SRM Medical College Hospital, Bhawanipatna, Odisha, India. A total of 380 
postoperative patients were surveyed using a standardized questionnaire that assessed demographic information, pain intensity, 
pain management interventions, and satisfaction with pain management. Pain intensity was measured using a Visual Analog Scale 
(VAS), and satisfaction was assessed through a Likert scale. Data were analyzed using descriptive statistics, chi-square tests, and 
logistic regression to identify predictors of satisfaction. 
Results: Most patients (68%) reported moderate to severe pain in the immediate postoperative period. Overall, 72% of patients 
expressed satisfaction with their pain management. Factors significantly associated with higher satisfaction included effective 
communication with healthcare providers (p<0.001), timely administration of pain relief (p=0.002), and multimodal pain 
management approaches (p=0.004). The patients who received patient-controlled analgesia (PCA) reported higher satisfaction 
levels than those who did not (p=0.015). However, dissatisfaction was noted among patients experiencing prolonged pain or side 
effects from analgesics. 
Conclusion: The study highlights the importance of effective communication, timely pain relief, and multimodal pain management 
strategies in enhancing patient satisfaction with postoperative pain management. These findings can inform strategies to improve 
pain management practices and patient outcomes in tertiary care settings. 
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INTRODUCTION 

The choice of anaesthetic agent is crucial in determining 

outpatient procedures' overall success and efficiency. 

With the rising demand for outpatient surgeries, 

selecting an appropriate anaesthetic agent that ensures 

quick recovery and minimal postoperative complications  
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has become increasingly important. Rapid recovery and 

discharge are essential for outpatient procedures to 

maximize resource utilization and patient turnover while 

maintaining high patient care and satisfaction [1]. 

Anaesthetic agents play a significant role in the 

perioperative period, influencing the surgical experience 

and the recovery phase. The primary aim of outpatient 

anaesthesia is to balance sufficient anaesthesia during 

the procedure and rapid, uncomplicated recovery 

postoperatively. Agents in this context must provide 

quick onset and offset of action, minimal side effects, 

and allow patients to regain their cognitive and physical 

functions promptly to facilitate early discharge [2]. 
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Several anaesthetic agents are commonly used in 

outpatient settings, each with distinct pharmacokinetic 

and pharmacodynamic profiles. Propofol, sevoflurane, 

desflurane, and remifentanil are frequently utilized due 

to their favorable properties. Propofol, for instance, is 

known for its rapid onset and recovery characteristics, 

making it a popular choice for induction and 

maintenance of anaesthesia in short procedures [3]. 

Sevoflurane and desflurane, both volatile anaesthetics, 

offer rapid emergence from anaesthesia due to their low 

blood-gas solubility coefficients, facilitating quick 

elimination from the body [4]. Remifentanil, an ultra-

short-acting opioid, is often used in combination with 

other agents to provide excellent intraoperative 

analgesia with rapid recovery due to its unique ester 

metabolism [5]. 

Various factors, including the type and duration of the 

procedure, patient comorbidities, and the need for rapid 

recovery, influence the choice of anaesthetic agent. The 

selection process often involves weighing the benefits of 

a particular agent's pharmacological profile against 

potential risks and side effects. For instance, while 

propofol is associated with smooth and rapid recovery, it 

may cause hypotension and respiratory depression [6]. 

Similarly, desflurane's rapid emergence properties are 

sometimes offset by its potential to cause airway 

irritation [7]. 

Recovery times and postoperative outcomes are key 

indicators of the effectiveness and safety of anaesthetic 

agents used in outpatient procedures. Rapid recovery is 

beneficial for patient comfort and satisfaction and has 

significant economic implications. Shorter recovery times 

reduce the need for prolonged postoperative monitoring 

and allow for higher turnover rates in surgical facilities. 

This efficiency is particularly important in outpatient 

surgery, where the goal is to discharge patients safely on 

the same day of their procedure [8]. 

Postoperative recovery is a multifaceted process that 

includes the return of consciousness, cognitive function, 

and physical ability. Various factors can influence the 

speed and quality of recovery, including the anaesthetic 

technique, the patient's physiological status, and the 

type of surgery performed. It is essential to monitor and 

assess these factors to optimize patient outcomes and 

improve the overall efficiency of outpatient surgical 

services [9]. 

This study compares recovery times and postoperative 

outcomes associated with different anaesthetic agents in 

outpatient procedures. By evaluating these agents' 

effectiveness and safety profiles, we hope to provide 

evidence-based recommendations for anaesthetic 

practices that enhance patient recovery and satisfaction. 

Understanding the differential impacts of various 

anaesthetic agents on recovery times will assist clinicians 

in making informed decisions tailored to the specific 

needs of their patients and surgical contexts. 
 

MATERIALS AND METHODS 

Study Design- This study was a prospective, randomized 

controlled trial to compare recovery times and 

postoperative outcomes associated with different 

anaesthetic agents in outpatient procedures. The study 

was conducted at SRM Medical College Hospital in 

Bhawanipatna, Odisha, India. 

Inclusion Criteria- The case group's eligibility 

requirements were anyone between the ages 18-65 

years, patients scheduled for elective outpatient surgical 

procedures, patients classified as ASA (American Society 

of Anesthesiologists) physical status I or II, patients who 

provided informed consent to participate in the study. 
 

Exclusion Criteria- Included patients with a history of 

adverse reactions to any of the anaesthetic agents being 

studied, patients with significant cardiovascular, 

respiratory, renal, or hepatic comorbidities, patients 

undergoing emergency or complex surgeries and 

pregnant or breastfeeding women. 
 

Sample Size- The sample size calculation was based on 

detecting a clinically significant difference in recovery 

times between the anaesthetic agents. Using a power of 

80% and an alpha level of 0.05, with an estimated effect 

size derived from previous studies, the required sample 

size was 380 patients. The patients were equally 

randomized into four groups, with 95 patients in each 

group. 
 

Randomization and Blinding- Patients were randomly 

assigned to one of four groups using a computer-

generated randomization sequence. The randomization 

was stratified by age and gender to ensure balanced 

group distribution. The patients and the healthcare 
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providers assessing the outcomes were blinded to the 

group assignments to minimize bias. 
 

Anaesthetic Protocols 

Each anaesthetic protocol followed standardized 

guidelines: 

Group A: Propofol 

Induction: Propofol 2 mg/kg IV & Maintenance: Propofol 

infusion at 100-200 µg/kg/min. 
 

Group B: Sevoflurane 

Induction: Sevoflurane 8% in oxygen & Maintenance: 

Sevoflurane 1-2.5% in oxygen/air mixture. 
 

Group C: Desflurane 

Induction: Desflurane 6-8% in oxygen& Maintenance: 

Desflurane 3-6% in oxygen/air mixture. 
 

Group D: Remifentanil 

Induction: Remifentanil 1 µg/kg IV bolus & Maintenance: 

Remifentanil infusion at 0.1-0.5 µg/kg/min. 

All patients received standardized premedication and 

adjunct medications, including midazolam 1-2 mg IV for 

anxiolysis and fentanyl 1-2 µg/kg IV for analgesia. Muscle 

relaxation was achieved with rocuronium 0.6 mg/kg IV. 
 

Data Collection- Data were collected at various time 

points: (1) Preoperative data based on demographic 

information age, gender, weight, height, ASA physical 

status classification, baseline vital signs heart rate, blood 

pressure, respiratory rate, and oxygen saturation.  

(2) Intraoperative Data- Type and duration of the surgical 

procedure, the total dose of anaesthetic agents used, 

intraoperative hemodynamic parameters (heart rate, 

blood pressure), and incidence of intraoperative 

complications (hypotension, bradycardia, desaturation).  

(3) Data were collected based on time to awakening 

(measured from the end of anaesthetic administration to 

the patient’s response to verbal commands), time to 

discharge readiness (assessed using standardized 

discharge criteria such as the Aldrete score), the 

incidence of postoperative complications (nausea, 

vomiting, pain, respiratory issues), patient satisfaction 

(measured using a validated questionnaire administered 

at discharge), economic impact (analyzed based on 

turnover rates and resource utilization in the surgical 

facility). 
 

Outcome Measures- Primary Outcome: Time to 

discharge readiness: The time from the end of 

anaesthetic administration to when the patient met the 

standardized discharge criteria. 

Secondary Outcomes: Time to awakening: The time from 

the end of anaesthetic administration to the patient’s 

response to verbal commands, the incidence of 

postoperative nausea and vomiting (PONV), 

postoperative pain scores (measured using a visual 

analog scale, VAS), patient satisfaction with anaesthesia 

(measured using a validated questionnaire), economic 

impact (evaluated by analyzing turnover rates and 

resource utilization). 
 

Statistical Analysis- Data were analyzed using SPSS 

software (version XX). Descriptive statistics were used to 

summarize the demographic and baseline characteristics 

of the study population. Continuous variables were 

expressed as means±standard deviations and categorical 

variables were expressed as frequencies and 

percentages. Comparative analysis was performed using 

ANOVA to compare continuous variables (e.g. time to 

discharge readiness, time to awakening) across the four 

groups Chi-square tests for comparing categorical 

variables (e.g. incidence of PONV, patient satisfaction) 

across the groups and Post-hoc analyses (e.g. Tukey’s 

HSD test) to identify specific group differences when 

significant differences were found in ANOVA. A p<0.05 

was considered statistically significant. 
 

Ethical Approval- The Institutional Ethics Committee of 

SLN Medical College Hospital reviewed and approved the 

study protocol. Written informed consent was obtained 

from all participants. The principles of the Declaration of 

Helsinki and Good Clinical Practice guidelines conducted 

the study. 
 

RESULTS 

A total of 380 patients were enrolled in the study, with 

95 patients in each anaesthetic group. The demographic 

and baseline characteristics of the patients were similar 

across the four groups, ensuring a balanced distribution 

(Table 1). 
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Table 1. Demographic and Baseline Characteristics of Patients 

Characteristic 
Propofol 

(n=95) 

Sevoflurane 

(n=95) 

Desflurane 

(n=95) 

Remifentanil 

(n=95) 

Total 

(n=380) 

Age (years) 42.3±12.5 41.9±13.1 43.1±12.8 42.5±12.2 42.5±12.6 

Male, n (%) 48 (50.5) 46 (48.4) 50 (52.6) 47 (49.5) 191 (50.3) 

Female, n (%) 47 (49.5) 49 (51.6) 45 (47.4) 48 (50.5) 189 (49.7) 

ASA Physical Status I, n 

(%) 
60 (63.2) 62 (65.3) 61 (64.2) 63 (66.3) 246 (64.7) 

ASA Physical Status II, n 

(%) 
35 (36.8) 33 (34.7) 34 (35.8) 32 (33.7) 134 (35.3) 

 

The primary outcome measure, time to discharge 

readiness, varied significantly across the four groups. 

Patients in the Propofol group had the shortest time to 

discharge readiness, followed closely by the Desflurane 

group. Sevoflurane and Remifentanil groups had longer 

discharge readiness times (Table 2). 
 

Table 2. Time to Discharge Readiness and Secondary Outcomes 

Outcome 
Propofol 

(n=95) 

Sevoflurane 

(n=95) 

Desflurane 

(n=95) 

Remifentanil 

(n=95) 
p-value 

Time to Discharge 

Readiness (min) 
95.4±10.3 108.7±12.4 98.2±11.1 112.5±13.2 <0.001 

Time to awakening (min) 6.3±1.2 9.5±1.7 7.1±1.3 8.7±1.5 <0.001 

PONV Incidence, n (%) 10 (10.5) 16 (16.8) 12 (12.6) 18 (18.9) 0.045 

Postoperative Pain (VAS 

score) 
2.1±0.5 2.4±0.6 2.2±0.5 2.5±0.6 0.034 

Patient Satisfaction (score) 8.9±0.8 8.4±0.9 8.8±0.8 8.2±0.9 <0.001 

 

The time to awakening was shortest in the Propofol 

group (6.3±1.2 minutes), followed by the Desflurane 

group (7.1±1.3 minutes). Sevoflurane and Remifentanil 

groups had longer awakening times (9.5±1.7 and 8.7±1.5 

minutes, respectively), which was statistically significant 

(p<0.001). The incidence of PONV was lowest in the 

Propofol group (10.5%) and highest in the Remifentanil 

group (18.9%). There was a statistically significant 

difference in PONV incidence among the groups 

(p=0.045). Postoperative pain, measured using the Visual 

Analog Scale (VAS), was lowest in the Propofol group 

(2.1±0.5) and highest in the Remifentanil group 

(2.5±0.6). The difference in pain scores was statistically 

significant (p=0.034). 

Patient satisfaction scores were highest in the Propofol 

group (8.9±0.8) and lowest in the Remifentanil group 

(8.2±0.9), with significant differences among the groups 

(p<0.001). Analysis of the economic impact revealed that 

shorter recovery times in the Propofol and Desflurane 

groups resulted in higher turnover rates and more 

efficient use of surgical resources. The average turnover 

rate was highest in the Propofol group, followed by the 

Desflurane group (Table 3). 
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Table 3. Economic Impact Analysis 

Metrics 
Propofol 

(n=95) 

Sevoflurane 

(n=95) 

Desflurane 

(n=95) 

Remifentanil 

(n=95) 

Average Turnover Rate (%) 85 75 82 70 

Average Cost per Patient ($) 150 170 160 175 

Average Recovery Room Time 

(min) 
40 55 45 60 

 

DISCUSSION  

In outpatient surgical procedures, this study compared 

recovery times and postoperative outcomes associated 

with four different anaesthetic agents—Propofol, 

Sevoflurane, Desflurane, and Remifentanil. The findings 

reveal significant differences among the anaesthetic 

groups regarding recovery times, incidence of 

postoperative complications, and patient satisfaction. 

The primary outcome measure, time to discharge 

readiness, varied significantly across the four anaesthetic 

groups. Patients administered propofol demonstrated 

the shortest time to discharge readiness, followed 

closely by those receiving Desflurane [10]. This finding 

aligns with previous studies highlighting propofol's rapid 

onset and recovery profile, making it a preferred choice 

for outpatient surgeries where early discharge is 

desirable [11]. Consistent with the time to discharge 

readiness, patients induced with Propofol and Desflurane 

also exhibited shorter awakening times compared to 

Sevoflurane and Remifentanil. These results underscore 

the importance of anaesthetic selection in optimizing 

patient recovery and minimizing postoperative sedation 

effects [12]. 

Propofol emerged as the agent associated with the 

lowest incidence of PONV, whereas Remifentanil showed 

the highest incidence among the groups. This outcome is 

crucial as PONV remains a common and distressing 

complication following anaesthesia, influencing patient 

satisfaction and recovery outcomes [13]. Patients 

administered propofol reported significantly lower 

postoperative pain scores and higher satisfaction levels 

compared to those receiving Sevoflurane and 

Remifentanil. These findings correlate with propofol's 

smooth recovery profile and reduced residual effects, 

enhancing patient comfort and overall satisfaction [14]. 

Efficient anaesthetic agents like Propofol and Desflurane, 

which facilitate shorter recovery times and reduced  

 

incidence of complications such as PONV, have potential 

implications for healthcare resource utilization [15]. These 

agents can optimize surgical throughput and bed 

utilization by minimizing recovery room occupancy and 

turnover times, thereby reducing operational costs and 

improving overall efficiency [16]. The findings highlight the 

importance of selecting anaesthetic agents that ensure 

rapid recovery and contribute to a positive patient 

experience. Propofol's smooth recovery profile and 

minimal residual effects enhance patient comfort and 

satisfaction, supporting its preference in outpatient 

surgeries where early discharge and minimal 

postoperative complications are paramount [17,18]. 
 

STUDY STRENGTHS 

The rigorous study design minimized biases and allowed 

direct comparisons among anaesthetic agents. Detailed 

assessment of primary and secondary outcomes 

provided a robust basis for evaluating recovery times 

and patient satisfaction across groups. The study 

outcomes directly inform clinical practice by identifying 

anaesthetic preferences that optimize patient outcomes 

and healthcare resource utilization. 
 

LIMITATIONS 

Conducted in a specific geographical location and patient 

demographic, limiting generalizability to broader 

populations and settings. The study focused on 

immediate postoperative outcomes; longer-term follow-

up could provide insights into sustained recovery and 

patient outcomes beyond the immediate recovery 

phase. Variations in anaesthetic protocols and 

techniques across institutions may influence 

comparative outcomes, suggesting the need for multi-

center studies to validate findings across diverse patient 

cohorts. 
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CONCLUSIONS 

In conclusion, this study underscores the pivotal role of 

anaesthetic agent selection in shaping recovery times, 

postoperative outcomes, and patient satisfaction in 

outpatient surgical procedures. Propofol and Desflurane 

emerged as favorable choices due to their rapid recovery 

profiles and favorable safety profiles compared to 

Sevoflurane and Remifentanil. These findings contribute 

to evidence-based anaesthesia practices that optimize 

patient outcomes, enhance healthcare efficiency, and 

improve overall patient experience in outpatient surgical 

settings.  
 

FUTURE DIRECTIONS 

Future research could explore personalized anaesthesia 

strategies tailored to individual patient characteristics, 

including pharmacogenetic profiles and comorbidities. 

Such approaches may optimize anaesthetic selection and 

dosing, further enhancing recovery outcomes and 

patient safety. Investigating the cost-effectiveness of 

different anaesthetic agents in outpatient settings could 

provide valuable insights into the economic impact of 

anaesthetic choices on healthcare systems. Cost-benefit 

analyses considering both direct medical costs and 

indirect benefits (e.g. reduced recovery room time, 

improved patient throughput) would inform evidence-

based decision-making in resource allocation. 
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