Table S1. PRISMA checklist
	Section/topic 
	#
	Checklist item 
	Reported on page # 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	Page 1

	ABSTRACT 
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	Page 2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	Page 3

	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	Page 3

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	Page 4

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	Page 4, 5

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	Page 4

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	Page 4 Supplementary Table S2

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	[bookmark: OLE_LINK4]Page 4, 5

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	Page 4, 5

	Data items 
	11
	[bookmark: OLE_LINK5]List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	Page 4, 5

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	Page 5

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	Page 6

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	Page 6

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	Page 6

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	Page 6

	RESULTS 
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	Page 6

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	Page 6, 7, Table 1

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	[bookmark: OLE_LINK6]Page 7, Fig. 2

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	Page 7-10, Fig. 3

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	Page 7-10, Fig. 3

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	Page 7-10, Table 2

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	Page 7-10

	DISCUSSION 
	

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	Page 10

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	[bookmark: OLE_LINK7]Page 12-13

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	Page 13

	FUNDING 
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	Page 13





Table S2. Search strategy
	Database
	Search strategy

	MEDLINE

	1. “Oxygen[MeSH] OR “Oxygen Inhalation Therapy”[MeSH] OR “Hyperoxia”[MeSH]
2. “Oxygen”[TIAB] OR “oxygen inhalation therapy”[TIAB] OR “O2”[TIAB] OR “hyperoxia”[TIAB]
3. 1 OR 2 
4. “Perioperative Care”[MeSH] OR “Perioperative Period”[MeSH] OR “Intraoperative Care”[MeSH] OR “Intraoperative Period”[MeSH] OR “Postoperative period”[MeSH]
5. “Perioperative”[TIAB] OR “Peri operative”[TIAB] OR  “Intraoperative”[TIAB] OR “Intra operative”[TIAB] “Postoperative”[TIAB] OR “Post operative”[TIAB] 
6.  4 OR 5
7. “Randomized controlled trial” [Publication Type] OR “Randomized” [TIAB] OR “Placebo” [TIAB]
8.  3 AND 6 AND 7

	EMBASE

	1. 'oxygen'/exp OR 'oxygen therapy'/exp OR 'hyperoxia'/exp
2. oxygen:ab,ti OR oxigen:ab,ti OR O2:ab,ti OR hyperoxia:ab,ti
3. 1 OR 2 
4. 'perioperative period'/exp OR 'perioperative care'/exp OR 'intraoperative period'/exp OR 'intraoperative care'/exp OR 'postoperative period'/exp 
5. 'perioperative':ab,ti OR 'peri operative':ab,ti OR 'intraoperative':ab,ti OR 'intra operative':ab,ti OR 'postoperative':ab,ti OR 'post operative':ab,ti 
6. 4 OR 5 
7. 'random':ab,ti OR 'placebo':ab,ti OR 'double-blind':ab,ti
8. 3 AND 6 AND 7 

	COCHRANE

	1. MeSH descriptor: [Oxygen] explode all trees
2. MeSH descriptor: [Oxygen Inhalation Therapy] explode all trees
3. MeSH descriptor: [hyperoxia] explode all trees
4. (oxygen):ti,ab,kw OR (oxygen inhalation therapy):ti,ab,kw OR (hyperoxia):ti,ab,kw OR (O2):ti,ab,kw
5. 1 OR 2 OR 3 OR 4
6. MeSH descriptor: [Perioperative Care] explode all trees 
7. MeSH descriptor: [Perioperative Period] explode all trees 
8. MeSH descriptor: [Intraoperative Care] explode all trees
9. MeSH descriptor: [Intraoperative Period] explode all trees
10. MeSH descriptor: [Postoperative Period] explode all tree 
11. (perioperative):ti,ab,kw OR (peri operative):ti,ab,kw OR (intraoperative):ti,ab,kw OR (intra operative):ti,ab,kw OR (postoperative):ti,ab,kw OR (post operative):ti,ab,kw
12. 6 OR 7 OR 8 OR 9 OR 10 OR 11
13. 5 AND 12

	Web of Science
	1. TS= (oxygen)
2. TS= (oxygen inhalation therapy)
3. TS= (hyperoxia)
4. 1 OR 2 OR 3
5. TS= (perioperative)
6. TS= (peri operative)
7. TS= (intraoperative)
8. TS= (intra operative)
9. TS= (postoperative)
10. TS= (post operative)
11. 5 OR 6 OR 7 OR 8 OR 9 OR 10
12. TS= (randomized controlled trials)
13. TS= (randomized)
14. TS= (random)
15. TS= (placebo)
16. TS= (double-blind)
17. 12 OR 13 OR 14 OR 15 OR 16
18. 4 AND 11 AND 17













Table S3. Egger tests for all outcomes
	Outcome
	P value

	Pulmonary complications
	0.774

	Percentage of atelectasis
	0.508

	Cardiac complications
	0.749

	Delirium
	0.745

	AKI
	0.107

	Mortality
	0.061

	ICU admission
	0.930




	Outcomes
	Subgroup
	Studies, N
	Low FiO2, n/N
	High FiO2, n/N
	Risk ratio (95% CI)
	I2
	P value

	Atelectasis a
	All
	12
	256/1461
	306/1668
	0.86 (0.74-0.99)
	28
	0.041

	
	Abdominal
	8
	171/1377
	201/1400
	0.85 (0.72-1.00)
	4
	0.054

	
	LPV
	8
	158/866
	191/907
	0.90 (0.72-1.13)
	39
	0.379

	
	Conventional
	4
	94/775
	115/761
	0.78 (0.65-0.94)
	0
	0.009

	
	Male
	12
	
	
	
	
	

	
	Female
	12
	
	
	
	
	

	Pulmonary infection
	All
	8
	126/1751
	147/1740
	0.85 (0.66-1.08)
	6
	0.174

	
	Abdominal
	4
	83/1140
	102/1127
	0.79 (0.59-1.06)
	9
	0.118

	
	LPV
	5
	40/440
	61/442
	0.67 (0.45-0.96)
	0
	0.030

	
	Conventional
	3
	86/1311
	86/1298
	1.00 (0.67-1.48)
	43
	0.978

	Respiratory failure
	All
	6
	73/1745
	72/1735
	1.00 (0.72-1.37)
	0
	0.978

	
	Abdominal
	4
	49/1311
	51/1301
	1.00 (0.55-1.95)
	33
	0.920

	
	LPV
	3
	32/618
	29/625
	1.13 (0.70-0.83)
	0
	0.615

	
	Conventional
	3
	41/1127
	43/1110
	1.10 (0.51-2.34)
	33
	0.825


Table S4. Subgroup analysis
LPV, lung-protective ventilation including at least low tidal volume.
a After excluding Lin’s study





Figure S1. Forest plot and random-effects meta-analysis of pooled pulmonary complications after excluding the Lin’s study.
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Figure S2. Forest plot and random-effects meta-analysis of pooled percentage of atelectasis after excluding the Benoît’s study.
[image: ]
Figure S3. Forest plot and random-effects meta-analysis of pooled secondary outcomes.
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Appendix S1. The definitions of primary outcome
	
Postoperative pulmonary complications
	Atelectasis
	The incidence or area of atelectasis diagnosed via chest CT, X-ray, or lung ultrasound.

	
	Pulmonary infection
	Any pulmonary infection diagnosed with a comprehensive assessment of chest imaging, respiratory symptoms, physical examination of the chest, body temperature, white blood cell count, and/or antibiotic application for a suspected respiratory infection.

	
	Respiratory failure
	[bookmark: OLE_LINK23]Any respiratory failure diagnosed with a comprehensive assessment of arterial oxygen partial pressure, oxygenation index, chest imaging, and the need for supplemental oxygen therapy or ventilatory support.

	
	Pulmonary complication
	Composite of pulmonary complications including pulmonary infections, respiratory failure, atelectasis, etc.

	
Postoperative cardiac complications
	Myocardial infarction
	Any myocardial infarction diagnosed with a comprehensive assessment of electrocardiogram, myocardial biomarkers, ischemic symptoms, and echocardiography.

	
	Myocardial injury
	Any myocardial injury diagnosed based on the elevation of troponin or high-sensitivity troponin with no evidence of a nonischemic aetiology.

	
	Arrhythmia
	New cardiac arrhythmia. ECG evidence of atrial flutter, atrial fibrillation, or second- or third-degree atrioventricular conduction block.

	Postoperative neurological complications
	Delirium
	Any delirium defined by the Confusion Assessment Method or Confusion Assessment Method (CAM) or CAM–ICU.

	Postoperative kidney injury
	Acute kidney injury
	Any AKI defined based on the serum creatinine criteria of the kidney disease: Improving Global Outcomes (KDIGO).




Appendix S2. GRADE framework
· Risk of bias: downgrade by one level if more than 25% of participants are from studies at high risk of bias (i.e. one or more bias domains were judged high-risk).1
· Publication bias: downgrade by one level if a funnel plot suggests the presence of publication bias, or if more than 25% of participants were from small studies (<20 participants per arm).2
· Imprecision: downgrade because of very wide confidence intervals or if small effect, no effect or small worsening was observed.3
· Inconsistency: downgrade by one level if inspection of point estimates and confidence intervals suggest substantial dissimilarity, and if there are substantial unexplained heterogeneity (I2 statistic value >50%).4
Appendix S3. Funnel plots for all outcomes
1. Pulmonary complications                     2. Percentage of atelectasis
[image: ] [image: ]
3. Cardiac complications                        4. Delirium
[image: ] [image: ]
5. AKI                                        6. Mortality
[image: ] [image: ]
7. ICU admission
[image: ]

[bookmark: OLE_LINK8]Appendix S4. Sensitivity analyses of outcomes
1. Pulmonary complications 
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2. Percentage of atelectasis
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3. Cardiac complications                      
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 4. Delirium
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5. AKI
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  6. Mortality
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7. ICU admission
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