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Abstract 
Background:  Day-care surgery has become increasingly common because of advances in 
minimally invasive surgical techniques, modern anaesthetic agents, and enhanced 
recovery protocols. Rapid recovery, early ambulation, minimal postoperative 
complications, and timely discharge are critical goals in ambulatory surgery. Different 
anaesthetic techniques including general anaesthesia, regional anaesthesia, spinal 
anaesthesia, monitored anaesthesia care, and total intravenous anaesthesia (TIVA) may 
significantly influence postoperative recovery profiles. Objective: To compare 
postoperative recovery outcomes associated with different anaesthetic techniques used 
in day-care surgeries through systematic review and meta-analysis. Methods: A 
systematic review and meta-analysis was conducted according to PRISMA 2020 
guidelines. Electronic databases including PubMed, Embase, Scopus, Web of Science, and 
Cochrane Library were searched for studies published up to March 2026. Randomized 
controlled trials and comparative observational studies evaluating anaesthetic 
techniques in adult patients undergoing ambulatory or day-care surgery were included. 
Primary outcomes included time to recovery, discharge readiness, postoperative pain, 
postoperative nausea and vomiting (PONV), and patient satisfaction. Secondary outcomes 
included postoperative opioid consumption, unplanned admission, cognitive recovery, 
and adverse events. Random-effects meta-analysis was performed using pooled risk 
ratios (RR) and standardized mean differences (SMD). Results: Thirty-seven studies 
involving 12,846 patients were included. Total intravenous anaesthesia (TIVA) and 
regional anaesthesia demonstrated significantly shorter recovery room stay and faster 
discharge readiness compared with inhalational general anaesthesia. TIVA was 
associated with significantly lower incidence of postoperative nausea and vomiting (RR: 
0.54; 95% CI: 0.42–0.69). Regional anaesthesia demonstrated lower postoperative pain 
scores and reduced opioid requirements. Spinal anaesthesia using low-dose local 
anaesthetic techniques provided effective recovery outcomes but was occasionally 
associated with delayed ambulation and urinary retention. Overall patient satisfaction 
was higher with multimodal and opioid-sparing anaesthetic approaches. Conclusion: 
Modern anaesthetic techniques, particularly TIVA and regional anaesthesia, provide 
superior recovery profiles in day-care surgery compared with conventional inhalational 
anaesthesia. Reduced postoperative pain, lower PONV incidence, earlier ambulation, and 
shorter discharge times support the use of individualized multimodal anaesthetic 
strategies in ambulatory surgical practice. 
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INTRODUCTION 
Day-care or ambulatory surgery has emerged as a major component of modern surgical practice because of advances in 

minimally invasive surgery, short-acting anaesthetic agents, improved perioperative monitoring, and enhanced recovery 

pathways [1]. Ambulatory surgery offers several advantages including reduced healthcare costs, lower hospital-acquired 

infection rates, improved patient convenience, and early return to normal activity [2]. 

 

Rapid postoperative recovery remains the cornerstone of successful day-care surgical practice [3]. An ideal anaesthetic 

technique for ambulatory surgery should provide rapid onset, adequate intraoperative anaesthesia, minimal postoperative 

 

https://theinternationalmedicine.com/
mailto:rahulsingh.1930@gmail.com
http://creativecommons.org/


 

Citation: Siddharth Sarkar, Shreya Modi, Rahul Singh. Recovery profile in day-care surgery using different anaesthetic 
techniques: A systematic review and meta-analysis. Int. J. Med., 2026;8(5):1072-1079. 

International Journal of Medicine                             1073 
 

pain, low incidence of postoperative nausea and vomiting (PONV), rapid cognitive recovery, and early discharge readiness 

[4]. 

 

General anaesthesia using inhalational agents has traditionally been widely utilized in ambulatory procedures because of 

its reliability and ease of administration [5]. However, inhalational anaesthetic techniques may be associated with delayed 

emergence, postoperative sedation, PONV, and prolonged recovery room stay [6]. 

 
Total intravenous anaesthesia (TIVA), particularly propofol-based techniques, has gained popularity because of rapid 

emergence, reduced PONV, and improved recovery characteristics [7]. Propofol demonstrates favorable pharmacokinetic 

properties including rapid redistribution and short context-sensitive half-life, making it highly suitable for ambulatory 

procedures [8]. 

 

Regional anaesthetic techniques including peripheral nerve blocks, spinal anaesthesia, epidural anaesthesia, and local 

infiltration anaesthesia are increasingly utilized in day-care surgery because they provide excellent analgesia while 

reducing systemic opioid exposure [9]. Regional techniques may facilitate early mobilization and improved postoperative 

comfort; however, concerns remain regarding urinary retention, motor blockade, and delayed discharge in some patients 

[10]. 

 

Monitored anaesthesia care (MAC) with sedation has additionally become common in minimally invasive ambulatory 

procedures because it minimizes airway manipulation and promotes faster postoperative recovery [11]. 

 

Several comparative studies have evaluated recovery outcomes associated with different anaesthetic techniques in 

ambulatory surgery [12–15]. However, results remain variable because of differences in surgical procedures, anaesthetic 

protocols, discharge criteria, and recovery assessment tools. 
 

Previous systematic reviews have frequently focused on specific procedures or individual anaesthetic agents rather than 

overall recovery profiles across ambulatory surgical settings [16,17]. Therefore, comprehensive evaluation of recovery 

outcomes associated with different anaesthetic techniques in day-care surgery remains clinically relevant. 

The present systematic review and meta-analysis aimed to compare postoperative recovery profiles associated with various 

anaesthetic techniques used in day-care surgery. 

 

MATERIALS AND METHODS 

Study Design 
This systematic review and meta-analysis was conducted according to the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) 2020 guidelines [18]. 

 

Literature Search Strategy 
A comprehensive literature search was conducted using PubMed/MEDLINE, Scopus, Embase, Web of Science, and 

Cochrane Library databases for studies published from January 2000 to March 2026. 

The following search terms and MeSH keywords were utilized: 

• “Day-care surgery” 

• “Ambulatory surgery” 
• “Recovery profile” 

• “General anaesthesia” 

• “Total intravenous anaesthesia” 

• “Regional anaesthesia” 

• “Spinal anaesthesia” 

• “Peripheral nerve block” 

• “Postoperative recovery” 

• “Discharge readiness” 

• “Postoperative nausea and vomiting” 

Boolean operators AND and OR were appropriately applied. 

Reference lists of relevant studies and review articles were manually searched to identify additional eligible studies. 

 

Inclusion Criteria 
Studies were included if they: 

1. Included adult patients undergoing day-care or ambulatory surgery 

2. Compared different anaesthetic techniques 

3. Reported postoperative recovery outcomes 
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4. Were randomized controlled trials or comparative observational studies 

5. Were published in English language 

Exclusion Criteria 

Studies were excluded if they: 

1. Included inpatient major surgeries only 

2. Were review articles, editorials, case reports, or conference abstracts 

3. Lacked extractable comparative outcome data 
4. Included pediatric populations only 

5. Included duplicate patient populations 

 

Data Extraction 
Two independent reviewers extracted: 

• Author name 

• Year of publication 

• Country 

• Study design 

• Sample size 

• Type of surgery 

• Anaesthetic techniques compared 

• Recovery room stay 

• Time to ambulation 

• Time to discharge 

• Postoperative pain scores 

• PONV incidence 
• Opioid consumption 

• Adverse events 

• Patient satisfaction 

Disagreements were resolved through discussion and consensus. 

 

Outcome Measures 

Primary Outcomes 
• Time to recovery room discharge 

• Time to home readiness 

• Postoperative pain scores 

• Postoperative nausea and vomiting 

• Patient satisfaction 

 

Secondary Outcomes 
• Postoperative opioid consumption 

• Cognitive recovery 

• Ambulation time 

• Unplanned admission 
• Urinary retention 

• Respiratory complications 

 

Quality Assessment 
Randomized controlled trials were assessed using the Cochrane Risk of Bias Tool [19], while observational studies were 

evaluated using the Newcastle–Ottawa Scale. 

 

Statistical Analysis 
Meta-analysis was performed using Review Manager (RevMan) version 5.4 and STATA version 17. 

Continuous variables were analyzed using standardized mean difference (SMD) with 95% confidence intervals (CI), while 

dichotomous variables were analyzed using pooled risk ratios (RR). 

A random-effects model was applied because of anticipated clinical heterogeneity among studies [20]. 

Heterogeneity was assessed using: 

• Cochran’s Q test 

• Higgins I² statistic 

Publication bias was evaluated using funnel plots and Egger’s regression test [21]. 
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RESULTS 

Study Selection 
The literature search identified 5,214 potentially relevant records. After removal of 1,386 duplicate studies, 3,828 articles 

underwent title and abstract screening. Among these, 3,664 studies were excluded because they were unrelated to 

ambulatory surgery recovery outcomes, lacked comparative anaesthetic data, or represented review articles and conference 

abstracts. A total of 164 full-text articles were assessed for eligibility. After detailed evaluation, 127 studies were excluded 

because of inadequate outcome reporting, non-comparable anaesthetic techniques, or absence of discharge-related 
outcomes. Finally, 37 studies fulfilling inclusion criteria were included in the systematic review and meta-analysis [12–

17,22–52]. 

The included studies collectively involved 12,846 patients undergoing various ambulatory surgical procedures. 

 

 
Figure 1: PRISMA flow diagram demonstrating literature search, screening, eligibility assessment, and inclusion 

of studies evaluating recovery profiles with different anaesthetic techniques in day-care surgery. 

 

Characteristics of Included Studies 
Included studies were published between 2001 and 2026 and consisted predominantly of randomized controlled trials. 

Common ambulatory procedures included: 

 Laparoscopic surgeries 

 Arthroscopic procedures 

 Hernia repair 

 Gynecological procedures 

 ENT surgeries 

 Ophthalmic procedures 

 Plastic surgeries 

Anaesthetic techniques compared included: 

 Inhalational general anaesthesia 

 Total intravenous anaesthesia (TIVA) 

 Spinal anaesthesia 

 Peripheral nerve blocks 

 Monitored anaesthesia care (MAC) 

 

Table 1. Characteristics of Included Studies 

Parameter Findings 

Total studies 37 

Total participants 12,846 

Common procedures Laparoscopy, arthroscopy 

Common comparisons TIVA vs inhalational anaesthesia 

Study design Predominantly RCTs 

Publication period 2001–2026 
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Recovery Room Stay and Discharge Readiness 
TIVA demonstrated significantly shorter post-anaesthesia care unit (PACU) stay compared with inhalational anaesthesia. 

Propofol-based anaesthesia was associated with faster emergence, earlier orientation, and improved discharge readiness. 

Regional anaesthesia additionally facilitated early recovery because of reduced systemic sedative exposure and improved 

analgesia. 

 

Table 2. Recovery Outcomes 

Outcome Favored Technique 

Faster PACU discharge TIVA 

Earlier home readiness TIVA 

Faster ambulation Regional anaesthesia 

Better cognitive recovery TIVA 

Reduced postoperative sedation TIVA 

 

Postoperative Pain Outcomes 
Regional anaesthetic techniques demonstrated significantly lower postoperative pain scores and reduced postoperative 

opioid requirements compared with general anaesthesia. 

Peripheral nerve blocks and local infiltration techniques provided prolonged postoperative analgesia and improved patient 

comfort. Multimodal analgesic approaches were associated with highest patient satisfaction scores. 

Low-dose spinal anaesthesia demonstrated effective analgesia but occasionally delayed ambulation because of residual 
motor blockade. 

 

Postoperative Nausea and Vomiting 
TIVA significantly reduced postoperative nausea and vomiting compared with inhalational anaesthesia (RR: 0.54; 95% CI: 

0.42–0.69). 

Reduced emetogenicity of propofol and lower perioperative opioid exposure contributed substantially to improved 

postoperative recovery profiles. 

Table 3. Postoperative Complications 

Outcome Effect Estimate 

Postoperative nausea/vomiting RR: 0.54 

Urinary retention RR: 1.41 

Respiratory complications RR: 0.62 

Unplanned admission RR: 0.71 

Delayed ambulation RR: 1.26 

 

Cognitive Recovery and Patient Satisfaction 
TIVA demonstrated significantly improved early cognitive recovery compared with inhalational anaesthesia. Patients 

receiving propofol-based anaesthesia achieved faster orientation and psychomotor recovery. 

Patient satisfaction scores were highest among patients receiving: 

 Multimodal analgesia 

 Regional anaesthesia 

 Opioid-sparing techniques 

 TIVA protocols 

 

Adverse Events 
Spinal anaesthesia was associated with increased incidence of urinary retention and transient motor blockade in some 

studies. However, serious complications remained uncommon. 

 

Respiratory complications and excessive sedation were more frequent following inhalational general anaesthesia and 
opioid-heavy analgesic regimens. 
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Figure 1: Combined forest plot demonstrating pooled recovery outcomes associated with different anaesthetic 

techniques in ambulatory surgery. 
 

 

DISCUSSION 
The present systematic review and meta-analysis demonstrated that modern anaesthetic techniques, particularly TIVA and 

regional anaesthesia, provide superior recovery profiles in day-care surgery compared with conventional inhalational 

anaesthesia [12–17,22–52]. 

 

One of the most important findings was the significantly shorter PACU stay and earlier discharge readiness associated with 

TIVA. Propofol-based anaesthesia facilitates rapid emergence because of favorable pharmacokinetic characteristics 

including rapid redistribution and short elimination half-life [7,8]. Faster recovery is highly desirable in ambulatory surgery 

because it improves patient throughput and reduces healthcare costs. 

 

The significantly lower incidence of postoperative nausea and vomiting observed with TIVA is clinically important because 

PONV remains one of the most common causes of delayed discharge and unplanned admission after ambulatory surgery 
[6]. Reduced emetogenicity of propofol and lower opioid exposure likely contributed to improved recovery outcomes. 

 

Regional anaesthetic techniques additionally demonstrated important advantages including superior postoperative 

analgesia and reduced opioid consumption. Peripheral nerve blocks and multimodal analgesic approaches may substantially 

improve patient comfort and facilitate early ambulation [9]. 

 

Despite these benefits, spinal anaesthesia occasionally delayed discharge because of urinary retention and residual motor 

blockade [10]. Therefore, careful selection of local anaesthetic dose and ambulatory-specific spinal protocols remains 

essential. 

 

The findings of this study support growing emphasis on opioid-sparing and multimodal perioperative care pathways in 

ambulatory surgery [16,17]. Enhanced recovery strategies incorporating TIVA, regional anaesthesia, and multimodal 

analgesia may optimize postoperative outcomes and patient satisfaction. 

 

The strengths of this study include large pooled sample size, inclusion of multiple surgical specialties, and comprehensive 

assessment of recovery-related outcomes. However, heterogeneity among anaesthetic protocols, discharge criteria, and 

surgical procedures represents an important limitation. 
Future multicentric studies utilizing standardized recovery assessment tools are required to establish optimal ambulatory 

anaesthetic protocols. 
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CONCLUSION 
Total intravenous anaesthesia and regional anaesthetic techniques provide superior postoperative recovery profiles 

compared with conventional inhalational anaesthesia in day-care surgery. Faster discharge readiness, lower postoperative 

nausea and vomiting, improved analgesia, reduced opioid consumption, and enhanced patient satisfaction support the use 

of individualized multimodal anaesthetic strategies in ambulatory surgical practice. 

 

Further high-quality randomized trials are required to establish standardized ambulatory anaesthetic protocols and optimize 
enhanced recovery pathways. 
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