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	Gender
	
	
	
	
	
	
	
	
	
	
	
	
	

	Male (n(
	14
	0
	NK
	61
	35
	37
	0
	23
	73
	53
	39
	19
	58

	Female (n(
	76
	80
	NK
	66
	15
	53
	60
	41
	37
	67
	11
	51
	72

	Age
	
	
	
	
	
	
	
	
	
	
	
	
	

	Des (yr(
	45.8
	41.2
	43
	39
	28.4
	41.6
	37
	39.4
	39
	42.3
	27
	48
	44

	Sev (yr(
	NA
	39.9
	47
	39
	NA
	37.4
	38
	40.9
	39
	44.3
	31
	47
	43

	Iso (yr(
	39.2
	NA 
	NA
	NA
	30.6
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Prop (yr(
	42.6
	NA
	46
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Weight
	
	
	
	
	
	
	
	
	
	
	
	
	

	Des [kg]
	66.2
	NK
	78
	76
	77.8
	NK
	67
	NK
	80
	NK
	80
	74
	73

	Des [kg m-2]
	NK
	25.4
	NK
	NK
	NK
	24.1
	NK
	24.6
	NA
	NK
	NK
	NK
	NK

	Sev [kg]
	NA
	NK
	80
	76
	NA
	NK
	68
	NK
	79
	NK
	82
	73
	71

	Sev [kg m-2]
	NA
	26.2
	NK
	NK
	NA
	23.9
	NK
	26.6
	NA
	NK
	NK
	NK
	NK

	Iso [kg]
	65.6
	NA
	NA
	NA
	75.6
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Iso [kg m-2]
	NK
	NA
	NA
	NA
	NK
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Prop [kg]
	63.3
	NA
	77
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Prop[kg m-2]
	NK
	NA
	NK
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	ASA
	
	
	
	
	
	
	
	
	
	
	
	
	

	I (n(
	54
	28
	NK
	62
	NK
	79
	NK
	41
	21
	NK
	NK
	54
	46

	II (n(
	36
	52
	NK
	60
	NK
	5
	NK
	23
	78
	NK
	NK
	16
	64

	III (n(
	0
	0
	0
	5
	0
	0
	0
	0
	11
	NK
	0
	0
	20

	Smokers
	
	
	
	
	
	
	
	
	
	
	
	
	

	Des [n]
	9
	1
	NK
	15
	NK
	NK
	NK
	6
	55
	NK
	NK
	NK
	15

	Sev [n]
	NA
	3
	NK
	12
	NA
	NK
	NK
	3
	55
	NK
	NK
	NK
	11

	Iso [n]
	9
	NA
	NA
	NA
	NK
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Prop [n]
	8
	NA
	NK
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA


Des: Desflurane; Sev: Sevoflurane; Iso: Isoflurane; Prop: Propofol; NA: not applicable; NK: not known; (n(: number of patients; (yr(: years; [kg m-2]: body mass index
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Patient characteristics

Dolk et al.14 did not report the sex of the participants. Omitting that data14 left 1041 patients (629 female and 412 male participants) with no significant difference between the groups. However, two trials included only women.6,8 One trial18 involved 40 obese patients with a body-mass-index (BMI) of ≥30 kg m-2 whereas the other trials were conducted on patients with normal BMI. The patients’ average age was 40 years. However in two trials, the average age of patients was only 29 years.15,19 The proportion of smokers differed among the trials, and one trial was conducted only on smokers.17 Three trials included patients in ASA Class44 III.9,11,17 The other trials were performed with ASA I-II patients. One trial did not report any ASA classifications.18 There was a wide variation in the type of surgery across the selected trials. One trial did not specify the type of surgery.18 Within the respective groups of every single trial the baseline characteristics did not differ, with two exceptions.10,17 Within the trial of McKay et al.10 significantly more patients received additional regional anaesthesia in the sevoflurane group and in their 2006 publication,17 only smokers were included, with heavy smokers allocated to the desflurane group. 

Supplemental Digital Content 3. Anaesthetic concentration/amount
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	Gupta et al.15  
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	Naidu-Sjösvärd et al.19  
	Saros et al.13  
	White et al.9

	Anaesthetic
	
	
	
	
	
	
	
	
	
	
	
	
	

	N2O in the volatile group [%]
	67
	NA
	67
	43-44
	67
	NA
	NK
	50
	50
	50
	NA
	NA
	NA

	Desflurane 

[ET% / MAC]
	NK/NK
	NK/

1
	NK/ NK
	NK/ 0.75
	NK/

1-1.2
	NK/

1
	4.5/ NK
	NK/ 0.62
	NK/ 0.65
	NK/ NK
	NK/ NK
	NK/ NK
	4.8/ 0.8

	Sevoflurane 

[ET% / MAC]
	NA
	NK/

1
	NK/ NK
	NK/ 0.85
	NA
	NK/

1
	1.7/ NK
	NK/ 0.62
	NK/ 0.66
	NK/ NK
	NK/ NK
	NK/ NK
	1.3/ 0.72

	Isoflurane ]

[ET% / MAC
	NK/ NK
	NA
	NA
	NA
	NK/

1-1.2
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Propofol 
[amount] 
	115.5 [µg kg-1 min-1]
	NA
	22.9 [mg min-1]
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA


NA: not applicable, as this agent was not used; NK: not known; MAC = minimal alveolar concentration, ET. = end-tidal.

In the rows for desflurane, sevoflurane and isoflurane, the entry, before the slash (/) represents the end-tidal concentration of the anaesthetic agent and the entry after the slash represents the MAC value.

Supplemental Digital Content 4. Additional agents
	
	Ashworth et al.16
	De Oliveira Jr et al.6  
	Dolk et al.14  
	Eshima et al.11  
	Gupta et al.15  
	Lema et al.5  
	Mahmoud et al.8  
	McKay et al.10  
	McKay et al.17  
	McKay et al.18  
	Naidu-Sjösvärd et al.19  
	Saros et al.13  
	White et al.9

	Induction dose of propofol in each intervention group
	
	
	
	
	
	
	
	
	
	
	
	
	

	Des: [mg]
	198
	180
	190
	200
	232
	NK
	134
	215
	213.7
	NK
	251
	NK
	186

	Sev: [mg]
	NA
	180
	200
	191
	NA
	NK
	136
	202
	202.8
	NK
	241
	NK
	183

	Iso: [mg]
	192
	NA
	NA
	NA
	228
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Prop: [mg]
	191
	NA
	NK
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Opioid
	
	
	
	Not all
	
	
	
	
	Not all
	
	
	
	

	Fentanyl
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	

	Morphine
	
	
	
	Yes
	
	
	
	Yes
	
	
	
	
	

	Alfentanil
	
	
	
	
	Yes
	
	
	
	
	
	Yes
	
	

	Other
	
	
	
	Yes
	
	
	
	Yes
	
	
	
	Yes
	

	Lidocain at induction
	Yes
	No
	No
	No
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	No
	Yes

	Midazolam pretreatment
	No
	Yes
	No
	Yes, not all
	No
	Yes
	No
	Yes
	Yes, not all
	Yes
	No
	No
	No

	Regional anaesthesia
	No
	No
	No
	No
	No
	No
	No
	8 Des/

17*Sev
	27Des/

34 Sev
	No
	No
	No
	No

	Local anaesthesia
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	Yes
	Yes


Des: Desflurane; Sev: Sevoflurane; Iso: Isoflurane; Prop: Propofol; NA: not applicable anaesthetic agent for the respective trial
*significant difference between the groups
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	Kind of surgery 
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ear, nose, throat surgery 
	
	
	
	
	
	Yes
	
	
	
	NK
	
	
	

	General surgery 
	
	
	
	Yes
	
	
	
	
	Yes
	NK
	
	
	

	Gynaecological
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	NK
	
	
	

	Orthopaedic
	
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	NK
	Yes
	
	

	Superficial surgery 
	Yes
	
	
	
	
	
	
	Yes
	
	NK
	
	
	Yes

	Urological
	Yes
	
	
	Yes
	
	
	
	Yes
	Yes
	NK
	
	
	

	Vein surgery
	
	
	
	
	
	
	
	Yes
	
	NK
	
	Yes
	

	Other
	
	
	
	Yes
	
	
	
	
	Yes
	NK
	
	
	


Supplemental Digital Content 6. Duration of surgery/anaesthesia and whether patients breathed spontaneously
	
	Ashworth et al.16
	De Oliveira Jr et al.6  
	Dolk et al.14  
	Eshima et al.11  
	Gupta et al.15  
	Lema et al.5  
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	Duration of surgery / duration of anaesthesia
	
	
	
	
	
	
	
	
	
	
	
	
	

	Desflurane [min]
	16.6/23.7
	36/

NK
	17/18
	NK/ 78
	26/33
	NK/

61.3
	NK/ 18
	NK/ NK
	NK/ NK
	NK/ NK
	32/42
	NK/ NK
	38/45

	Sevoflurane [min]
	NA
	37/ NK
	18/ 19
	NK/ 78
	NA
	NK/ 62.9
	NK/ 18
	NK/ NK
	NK/ NK
	NK/ NK
	36/47
	NK/ NK
	34/39

	Isoflurane [min]
	18.6/24.7
	NA
	NA
	NA
	24/30
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Propofol [min]
	17.8/25.5
	NA
	14/ 17
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Spontaneous Breathing
	Yes
	Yes
	NK
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes


NA: not applicable anaesthetic agent for the respective trial. Values before the slash (/) represent the mean duration of surgery, values after the slash represent the mean duration of anaesthesia.
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Study characteristics

Pretreatment with midazolam was inconsistent. It was avoided altogether in seven trials8,9,13-16,19, the other trials used different doses of midazolam before anaesthesia induction: about 2mg was used in five trials6,10,11,17,18 and Lema et al.5 did not report the total amount per patient.5
In seven trials, patients did not receive intravenous (i.v.) lidocaine during anaesthesia induction with propofol6,8,11,13-15,19, the other six trials5,9,10,16-18 used different amounts of lidocaine, up to 1.5mg kg-1.

Eight trials used fentanyl as the opioid.5,6,8,13,14,16-18, two used alfentanil15,19 and one excluded opioids.9 Two more trials10,11 used mainly fentanyl, but some patients also received other opioids. Saros et al. gave 10mg oxycodon before induction of anaesthesia.13 The dose of opioids did not differ across the intervention groups. De Oliveira et al. did not administer opioid before insertion of LMA. They titrated fentanyl after LMA insertion to achieve a breathing rate of 16 breaths min-1 in their patients.6 Of note, three trials administered additional wound infiltration with local anaesthetics at the beginning and at the end of surgery.9,13,14 Furthermore, some patients in the trials of McKay et al. 200510 and 200617 received an additional regional block. Regional anaesthesia was significantly more frequent in the sevoflurane group.10 

One trial used BIS monitoring to assess depth of anaesthesia9 while Lema et al. followed a pattern of volatile administration predicted by the Gas-Man simulator.5 All other trials varied anaesthesia concentrations according to the clinical need of the patients. White9 reported both the average end tidal MAC values and the average end tidal concentrations of the volatile anaesthetics used. Five trials reported the average end tidal MAC values6,10,11,15,17 and one trial the average end-tidal concentration.8 In eight trials nitrous oxide (N2O) was also used. Three trials used 67%14-16 and four around 50% N2O.10,11,17,18 Mahmoud et al.8 also used N2O, but the concentration is not stated. Overall the respective anaesthetic concentrations did not differ within the individual trials. 

Spontaneous respiration with avoidance of muscle relaxants occurred in all trials except Dolk et al.14 (not reported) and Lema et al.5 (spontaneous breathing was avoided).

Ten studies compared desflurane with sevoflurane anaesthesia,5,6,8-11,13,17-19 and one compared desflurane with isoflurane.15 Two other studies included two comparisons:  desflurane with propofol or sevoflurane,14 and desflurane with propofol or isoflurane.16
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Bias judgements: 

Random sequence generation (selection bias)

Low risk: 
- Adequate description of the generation of the randomized


sequence by blinded personal / computer generated

Unclear risk: - Only description that patients were randomly assigned /    


randomized, or no details given

High risk: 
- No randomization

Allocation concealment (selection bias)

Low risk: 
 -Description of sealed opaque envelopes including the allocation 

Unclear risk: 
- No details given

High risk: 
- No randomization

Blinding of patients + personnel (performance bias)


Low risk: 
- Blinded patients, clinical and study investigators

Unclear risk: 
- No details given

High risk: 
-
Open label, no possibility of blinding of the attending    



anaesthesiologist

Blinding of outcome assessment (detection bias) respiratory complications


Low risk: 
-
Description of blinded outcome assessor for the respiratory  



complications: CO, CE and LS

Unclear risk: 
- No details given about the assessment process

High risk: 
- Description of single blind study (only patients blinded), or 



assessment of the respiratory events by the unblinded 



attending anaesthesiology team 

Blinding of outcome assessment (detection bias) recovery parameters

Low risk: 
- Description of blinded outcome assessor for the recovery 



  parameters: TOE, TLR, TRC and TSB

Unclear risk: 
- No details given about the assessment process

High risk: 
- Open (unblinded) or single blind (patients) study design

Incomplete outcome data (attrition bias)


Low risk:
- All participants included in analysis, or losses to follow up


minimal ( 6%, or number of analysed patients ( adequate 


sample size according to the power analysis of each trial. 

Unclear risk:
- No details of losses to follow up

High risk: 
- Numbers reported in text, tables and study flow chart not 



consistent 

Selective reporting (Reporting bias)


Low risk: 
- All pre-specified outcomes reported, according to the protocol

Unclear risk:
- Unclear definition of pre-specified outcomes, protocol not 



assessed

High risk: 
- No details given to all pre-specified outcomes

Other bias

Low risk: 
- Baseline characteristics and/or anaesthetic protocols similar in 



all groups of each trial

Unclear risk: 
- Insufficient information to assess other potential risks of bias

High risk: 
- Baseline characteristics and/or anaesthetic protocols differ 


significant between the study groups of each trial

	Section/topic 
	#
	Checklist item 
	Reported on page # 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	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. 
	2-3

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	4

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

	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. 
	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. 
	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. 
	5

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	5

	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). 
	5-6

	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. 
	5-6

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	5-6

	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. 
	6, SDC8

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	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. 
	6
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	Section/topic 
	#
	Checklist item 
	Reported on page # 

	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). 
	6

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	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. 
	7, Fig 1

	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. 
	7, SDC7

	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). 
	7,8, Table 3, SDC8

	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. 
	8-11, Fig. 2-5, SDC 1-7

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	8-10, Fig2-5

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	7,8,16, Table 3

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	8-10, Fig 2-5

	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). 
	11-17

	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). 
	16

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	16

	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. 
	18
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For more information, visit: www.prisma-statement.org. Page 2 of 2 
