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Appendix 1
PRISMA NMA Checklist of Items to Include When Reporting A  Systematic Review Involving a  Network  
Meta-analysis

Section/Topic Item 
#

Checklist Item Reported  
on Page #

TITLE

Title 1 Identify the report as a systematic review incorporating a network meta-analysis 
(or related form of meta-analysis).

Page 0

ABSTRACT

Structured summary 2 Provide a structured summary including, as applicable:
Background: main objectives

Methods: data sources; study eligibility criteria, participants, and interven-
tions; study appraisal; and synthesis methods, such as network meta-analysis.
Results: number of studies and participants identified; summary estimates 

with corresponding confidence/credible intervals; treatment rankings may also 
be discussed. Authors may choose to summarize pairwise comparisons against 

a chosen treatment included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications of findings.
Other: primary source of funding; systematic review registration number with 

registry name.

Page 0

INTRODUCTION

Rationale 3 Describe the rationale for the review in the context of what is already known, 
including mention of why a network meta- analysis has been conducted.

Page 1

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

Page 2

METHODS

Protocol and registra-
tion

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

registration number.

Page 3

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report char-
acteristics (e.g., years considered, language, publication status) used as criteria 
for eligibility, giving rationale. Clearly describe eligible treatments included in the 

treatment network, and note whether any have been clustered or merged into 
the same node (with justification).

Page 3

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 3

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

Page 3

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).

Page 3

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, inde-
pendently, in duplicate) and any processes for obtaining and confirming data 

from investigators.

Page 3

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

Page 6–10 
(supple-
mentary 

Data)
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Section/Topic Item 
#

Checklist Item Reported  
on Page #

Geometry of the 
network

S1 Describe methods used to explore the geometry of the treatment network 
under study and potential biases related to it. This should include how the evi-
dence base has been graphically summarized for presentation, and what char-
acteristics were compiled and used to describe the evidence base to readers.

Page 5

Risk of bias within 
individual studies

12 Describe methods used for assessing risk of bias of individual study or outcome 
level), and how this information is to be used in any data synthesis.

Page 3

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means).  
Also describe the use of additional summary measures assessed, such as 

treatment rankings and surface under the cumulative ranking curve (SUCRA) 
values, as well as modified approaches used to present summary findings from 

meta-analyses.

Page 4–5

Planned methods of 
analysis

14 Describe the methods of handling data and combining results of
studies for each network meta-analysis. This should include,

but not be limited to:
Handling of multi-arm trials;

Selection of variance structure;
Selection of prior distributions in Bayesian analyses;

And
Assessment of model fit.

Page 5–6

Assessment of Incon-
sistency

S2 Describe the statistical methods used to evaluate the agreement of direct and 
indirect evidence in the treatment network(s) studied. Describe efforts taken to 

address its presence when found.

Page 4, 
Page 7

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 3–4

Additional analyses 16 Describe methods of additional analyses if done, indicating	 Page 5
which were pre-specified. This may include, but not be limited to, the following:

Sensitivity or subgroup analyses;
Meta-regression analyses;

Alternative formulations of the treatment network; and
Use of alternative prior distributions for Bayesian analyses (if applicable).

Page 7

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 8

Presentation of net-
work structure

S3 Provide a network graph of the included studies to enable visualization of the 
geometry of the treatment network.

Page 8–9

Summary of network 
geometry

S4 Provide a brief overview of characteristics of the treatment network. This may 
include commentary on the abundance of trials and randomized patients for the 

different interventions and pairwise comparisons in the network, gaps of evi-
dence in the treatment network, and potential biases reflected by the network 

structure.

Page 9

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 18 
(supple-
mentary 

Data)

Risk of bias within 
studies

19 Present data on risk of bias of each study and, if available, any outcome level 
assessment.

Page 12 
(supple-
mentary 

Data)
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Section/Topic Item 
#

Checklist Item Reported  
on Page #

Results of individual 
studies

20 For all outcomes considered (benefits or harms), present, for each study: 1) 
simple summary data for each intervention group, and 2) effect estimates and 

confidence intervals. Modified approaches may be needed to deal with informa-
tion from larger networks.

Page 18 
(supple-
mentary 

Data)

Synthesis of results 21 Present results of each meta-analysis done, including confidence/credible inter-
vals. In larger networks, authors may focus on comparisons versus a particular 
comparator (e.g.  placebo or standard care), with full findings presented in an 

appendix. League tables and forest plots may be considered to summarize 
pairwise comparisons. If additional summary measures were explored (such as 

treatment rankings), these should also be presented.

Page 
10–12

Exploration for incon-
sistency

S5 Describe results from investigations of inconsistency. This may include such 
information as measures of model fit to compare consistency and inconsistency 
models, p-values from statistical tests, or summary of inconsistency estimates 

from different parts of the treatment network.

Page 13

Risk of bias across 
studies

22 Present results of any assessment of risk of bias across studies for the evidence 
base being studied.

Page 12

Results of additional 
analyses

23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analy-
ses, meta-regression analyses, alternative network geometries studied, alterna-

tive choice of prior distributions for Bayesian analyses, and so forth).

Page 
13–14

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 15

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). Comment 
on the validity of the assumptions, such as transitivity and consistency. Com-
ment on any concerns regarding network geometry (e.g., avoidance of certain 

comparisons).

Page 19

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

Page 20

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. This should also 

include information regarding whether funding has been received from manu-
facturers of treatments in the network and/or whether some of the authors are 
content experts with professional conflicts of interest that could affect use of 

treatments in the network.

Page 21

PICOS = population, intervention, comparators, outcomes, study design.

*Text in italics indicates wording specific to reporting of network meta-analyses that has been added to guidance from the PRISMA statement.

†Authors may wish to plan for use of appendices to present all relevant information in full detail for items in this section.

NOTE: PRISMA NMA Checklist obtained from the website https://www.prisma-statement.org/.

https://www.prisma-statement.org/
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Appendix 2. Search strategy
1. PubMed database 

 TPVB 

((“paravertebral block*”[Title/Abstract]) AND ((((((((((((((((“Thoracoscopy”[Majr]) OR (Thoracoscopies[Title/Abstract])) OR (Pleu-
ral Endoscopy[Title/Abstract])) OR (Pleuroscopy[Title/Abstract])) OR (Pleuroscopies[Title/Abstract])) OR (Endoscopy, Pleural[Ti-
tle/Abstract])) OR (Endoscopies, Pleural[Title/Abstract])) OR (Pleural Endoscopies[Title/Abstract])) OR (Surgical Procedures, Tho-
racoscopic[Title/Abstract])) OR (Surgical Procedure, Thoracoscopic[Title/Abstract])) OR (Thoracoscopic Surgical Procedure[Title/
Abstract])) OR (Thoracoscopic Surgery[Title/Abstract])) OR (Thoracoscopic Surgical Procedures[Title/Abstract])) OR (Surgery, 
Thoracoscopic[Title/Abstract])) OR (Surgeries, Thoracoscopic[Title/Abstract])) OR (Thoracoscopic Surgeries[Title/Abstract]))) 
AND ((randomized controlled trial[Publication Type] OR randomized[Title/Abstract] OR placebo[Title/Abstract]))

 ESPB

((“erector spinae plane block*”[Title/Abstract]) AND ((((((((((((((((“Thoracoscopy”[Majr]) OR (Thoracoscopies[Title/Abstract])) 
OR (Pleural Endoscopy[Title/Abstract])) OR (Pleuroscopy[Title/Abstract])) OR (Pleuroscopies[Title/Abstract])) OR (Endoscopy, 
Pleural[Title/Abstract])) OR (Endoscopies, Pleural[Title/Abstract])) OR (Pleural Endoscopies[Title/Abstract])) OR (Surgical Pro-
cedures, Thoracoscopic[Title/Abstract])) OR (Surgical Procedure, Thoracoscopic[Title/Abstract])) OR (Thoracoscopic Surgical 
Procedure[Title/Abstract])) OR (Thoracoscopic Surgery[Title/Abstract])) OR (Thoracoscopic Surgical Procedures[Title/Abstract])) 
OR (Surgery, Thoracoscopic[Title/Abstract])) OR (Surgeries, Thoracoscopic[Title/Abstract])) OR (Thoracoscopic Surgeries[Title/
Abstract]))) AND ((randomized controlled trial[Publication Type] OR randomized[Title/Abstract] OR placebo[Title/Abstract]))

 SAPB

“serratus anterior block*”[Title/Abstract] AND (“Thoracoscopy”[MeSH Major Topic] OR “Thoracoscopies”[Title/Abstract] OR 
“pleural endoscopy”[Title/Abstract] OR “Pleuroscopy”[Title/Abstract] OR “Pleuroscopies”[Title/Abstract] OR “endoscopy pleu-
ral”[Title/Abstract] OR ((“endoscopie”[All Fields] OR “Endoscopy”[MeSH Terms] OR “Endoscopy”[All Fields] OR “Endoscopies”[All 
Fields] OR “endoscopy s”[All Fields]) AND “Pleural”[Title/Abstract]) OR “pleural endoscopies”[Title/Abstract] OR “surgical pro-
cedures thoracoscopic”[Title/Abstract] OR “surgical procedure thoracoscopic”[Title/Abstract] OR “thoracoscopic surgical pro-
cedure”[Title/Abstract] OR “thoracoscopic surgery”[Title/Abstract] OR “thoracoscopic surgical procedures”[Title/Abstract] OR 
“surgery thoracoscopic”[Title/Abstract] OR ((“Surgery”[MeSH Subheading] OR “Surgery”[All Fields] OR “surgical procedures, 
operative”[MeSH Terms] OR (“Surgical”[All Fields] AND “Procedures”[All Fields] AND “operative”[All Fields]) OR “operative sur-
gical procedures”[All Fields] OR “general surgery”[MeSH Terms] OR (“general”[All Fields] AND “Surgery”[All Fields]) OR “general 
surgery”[All Fields] OR “surgery s”[All Fields] OR “surgerys”[All Fields] OR “Surgeries”[All Fields]) AND “Thoracoscopic”[Title/
Abstract]) OR “thoracoscopic surgeries”[Title/Abstract])

 ICNB

((Intercostal nerve block*[Title/Abstract]) AND ((((((((((((((((“Thoracoscopy”[Majr]) OR (Thoracoscopies[Title/Abstract])) OR (Pleu-
ral Endoscopy[Title/Abstract])) OR (Pleuroscopy[Title/Abstract])) OR (Pleuroscopies[Title/Abstract])) OR (Endoscopy, Pleural[Ti-
tle/Abstract])) OR (Endoscopies, Pleural[Title/Abstract])) OR (Pleural Endoscopies[Title/Abstract])) OR (Surgical Procedures, Tho-
racoscopic[Title/Abstract])) OR (Surgical Procedure, Thoracoscopic[Title/Abstract])) OR (Thoracoscopic Surgical Procedure[Title/
Abstract])) OR (Thoracoscopic Surgery[Title/Abstract])) OR (Thoracoscopic Surgical Procedures[Title/Abstract])) OR (Surgery, 
Thoracoscopic[Title/Abstract])) OR (Surgeries, Thoracoscopic[Title/Abstract])) OR (Thoracoscopic Surgeries[Title/Abstract]))) 
AND ((randomized controlled trial[Publication Type] OR randomized[Title/Abstract] OR placebo[Title/Abstract]))
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2. Embase database 

 TPVB

No. Query Results Results Date

#37. #17 AND #34 AND #35 9 9 Jun 2022 

#35. ‘random’:ab,ti OR ‘placebo’:ab,ti OR  
‘double-blind’:ti,ab

787,457 9 Jun 2022 

#34. #32 OR #33 1,929 9 Jun 2022 

#33. ‘paravertebral block*’:ab,ti 1,852 9 Jun 2022 

#32. ‘paravertebral block’/exp 321 9 Jun 2022 

#17. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR 
#12 OR #13 OR #14 OR #15 OR #16

22,344 9 Jun 2022 

#16. ‘thoracoscopic surgeries’:ab,ti 86 9 Jun 2022 

#15. ‘surgeries, thoracoscopic’:ab,ti 1 9 Jun 2022 

#14. ‘surgery, thoracoscopic’:ab,ti 62 9 Jun 2022 

#13. ‘thoracoscopic surgical procedures’:ab,ti 31 9 Jun 2022 

#12. ‘thoracoscopic surgery’:ab,ti 7,591 9 Jun 2022 

#11. ‘thoracoscopic surgical procedure’:ab,ti 10 9 Jun 2022 

#10. ‘surgical procedure, thoracoscopic’:ab,ti 9 Jun 2022 

#9. ‘surgical procedures, thoracoscopic’:ab,ti 2 9 Jun 2022 

#8. ‘pleural endoscopies’:ab,ti 1 9 Jun 2022 

#7. ‘endoscopies, pleural’:ab,ti 9 Jun 2022 

#6. ‘endoscopy, pleural’:ab,ti 9 Jun 2022 

#5. ‘pleuroscopies’:ab,ti 20 9 Jun 2022 

#4. ‘pleuroscopy’:ab,ti 412 9 Jun 2022 

#3. ‘pleural endoscopy’:ab,ti 7 9 Jun 2022 

#2. ‘thoracoscopies’:ab,ti 201 9 Jun 2022 

#1. ‘thoracoscopy’/exp 16,175 9 Jun 2022 

 ESPB

No. Query Results Results Date

#41. #17 AND #35 AND #40 1 9 Jun 2022 

#40. #38 OR #39 1,053 9 Jun 2022 

#39. ‘erector spinae plane block*’:ab,ti 980 9 Jun 2022 

#38. ‘erector spinae plane block’/exp 393 9 Jun 2022 

#35. ‘random’:ab,ti OR ‘placebo’:ab,ti OR ‘double-blind’:ti,ab 787,457 9 Jun 2022 

#17. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR 
#12 OR #13 OR #14 OR #15 OR #16

22,344 9 Jun 2022 

#16. ‘thoracoscopic surgeries’:ab,ti 86 9 Jun 2022 

#15. ‘surgeries, thoracoscopic’:ab,ti 1 9 Jun 2022 

#14. ‘surgery, thoracoscopic’:ab,ti 62 9 Jun 2022 

#13. ‘thoracoscopic surgical procedures’:ab,ti 31 9 Jun 2022 

#12. ‘thoracoscopic surgery’:ab,ti 7,591 9 Jun 2022 

#11. ‘thoracoscopic surgical procedure’:ab,ti 10 9 Jun 2022 



Videosurgery and Other Miniinvasive Techniques 

Regional block techniques for pain management after video-assisted thoracoscopic surgery:  
a covariate-adjusted Bayesian network meta-analysis

7

#10. ‘surgical procedure, thoracoscopic’:ab,ti 9 Jun 2022

#9. ‘surgical procedures, thoracoscopic’:ab,ti 2 9 Jun 2022 

#8. ‘pleural endoscopies’:ab,ti 1 9 Jun 2022 

#7. ‘endoscopies, pleural’:ab,ti 9 Jun 2022 

#6. ‘endoscopy, pleural’:ab,ti 9 Jun 2022 

#5. ‘pleuroscopies’:ab,ti 20 9 Jun 2022 

#4. ‘pleuroscopy’:ab,ti 412 9 Jun 2022 

#3. ‘pleural endoscopy’:ab,ti 7 9 Jun 2022 

#2. ‘thoracoscopies’:ab,ti 201 9 Jun 2022 

#1. ‘thoracoscopy’/exp 16,175 9 Jun 2022
 

 SAPB

No. Query Results Results Date

#43. #17 AND #35 AND #42 9 Jun 2022

#42. ‘serratus anterior block*’:ab,ti 31 9 Jun 2022 

#35. ‘random’:ab,ti OR ‘placebo’:ab,ti OR ‘double-blind’:ti,ab 787,457 9 Jun 2022 

#17. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR 
#12 OR #13 OR #14 OR #15 OR #16

22,344 9 Jun 2022 

#16. ‘thoracoscopic surgeries’:ab,ti 86 9 Jun 2022 

#15. ‘surgeries, thoracoscopic’:ab,ti 1 9 Jun 2022 

#14. ‘surgery, thoracoscopic’:ab,ti 62 9 Jun 2022 

#13. ‘thoracoscopic surgical procedures’:ab,ti 31 9 Jun 2022 

#12. ‘thoracoscopic surgery’:ab,ti 7,591 9 Jun 2022 

#11. ‘thoracoscopic surgical procedure’:ab,ti 10 9 Jun 2022 

#10. ‘surgical procedure, thoracoscopic’:ab,ti 9 Jun 2022

#9. ‘surgical procedures, thoracoscopic’:ab,ti 2 9 Jun 2022 

#8. ‘pleural endoscopies’:ab,ti 1 9 Jun 2022 

#7. ‘endoscopies, pleural’:ab,ti 9 Jun 2022 

#6. ‘endoscopy, pleural’:ab,ti 9 Jun 2022 

#5. ‘pleuroscopies’:ab,ti 20 9 Jun 2022 

#4. ‘pleuroscopy’:ab,ti 412 9 Jun 2022 

#3. ‘pleural endoscopy’:ab,ti 7 9 Jun 2022 

#2. ‘thoracoscopies’:ab,ti 201 9 Jun 2022 

#1. ‘thoracoscopy’/exp 16,175 9 Jun 2022 

 ICNB

No. Query Results Results Date

#47. #17 AND #35 AND #46 1 9 Jun 2022 

#46. #44 OR #45 1,162 9 Jun 2022 

#45. ‘intercostal nerve block*’:ab,ti 681 9 Jun 2022 

#44. ‘intercostal nerve block’/exp 933 9 Jun 2022 

#35. ‘random’:ab,ti OR ‘placebo’:ab,ti OR ‘double-blind’:ti,ab 787,457 9 Jun 2022 
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#17. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR 
#12 OR #13 OR #14 OR #15 OR #16

22,344 9 Jun 2022 

#16. ‘thoracoscopic surgeries’:ab,ti 86 9 Jun 2022 

#15. ‘surgeries, thoracoscopic’:ab,ti 1 9 Jun 2022 

#14. ‘surgery, thoracoscopic’:ab,ti 62 9 Jun 2022 

#13. ‘thoracoscopic surgical procedures’:ab,ti 31 9 Jun 2022 

#12. ‘thoracoscopic surgery’:ab,ti 7,591 9 Jun 2022 

#11. ‘thoracoscopic surgical procedure’:ab,ti 10 9 Jun 2022 

#10. ‘surgical procedure, thoracoscopic’:ab,ti 9 Jun 2022 

#9. ‘surgical procedures, thoracoscopic’:ab,ti 2 9 Jun 2022 

#8. ‘pleural endoscopies’:ab,ti 1 9 Jun 2022 

#7. ‘endoscopies, pleural’:ab,ti 9 Jun 2022 

#6. ‘endoscopy, pleural’:ab,ti 9 Jun 2022 

#5. ‘pleuroscopies’:ab,ti 20 9 Jun 2022 

#4. ‘pleuroscopy’:ab,ti 412 9 Jun 2022 

#3. ‘pleural endoscopy’:ab,ti 7 9 Jun 2022 

#2. ‘thoracoscopies’:ab,ti 201 9 Jun 2022 

#1. ‘thoracoscopy’/exp 16,175 9 Jun 2022 
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3. Web of Science database 

#1. TS= (Thoracoscop* OR Pleural Endoscopy OR Pleuroscopy OR Pleuroscop* OR Endoscopy, Pleural OR Endoscop*, Pleu-
ral OR Pleural Endoscop* OR Surgical Procedure*, Thoracoscopic OR Surgical Procedure, Thoracoscopic OR Thoraco-
scopic Surgical Procedure OR Thoracoscopic Surgery OR Thoracoscopic Surgical Procedure* OR Surgery, Thoracoscop-
ic OR Surger*, Thoracoscopic OR Thoracoscopic Surger*) 

#2.  TS= (randomi* controlled trial OR randomi* OR placebo) 

#5.  TS= (paravertebral block*) 

#6.   #1 AND #2 AND #5    

106

#7.  TS= (erector spinae plane block*)  

#8.   #1 AND #2 AND #7

27

#9.  TS= (serratus anterior block*) 

#10.   #1 AND #2 AND #9

38

#11.  TS= (Intercostal nerve block*) 

#12.   #1 AND #2 AND #11

48
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4. Cochrane Library

Search Name:	
Date Run:	07/01/2022 14:17:06
Comment:	

ID Search Hits

#1 MeSH descriptor: [Thoracoscopy] explode all trees 459

#2 (Thoracoscopies):ti,ab,kw OR (Pleural Endoscopy):ti,ab,kw OR (pleuroscopy):ti,ab,kw OR (Pleurosco-
pies):ti,ab,kw OR (Endoscopy, Pleural):ti,ab,kw (Word variations have been searched)

654

#3 (Endoscopies, Pleural):ti,ab,kw OR (Pleural Endoscopies):ti,ab,kw OR (Surgical Procedures, Thora-
coscopic):ti,ab,kw OR (Surgical Procedure, Thoracoscopic):ti,ab,kw OR (Thoracoscopic Surgical Proce-

dure):ti,ab,kw (Word variations have been searched)

297

#4 (Thoracoscopic Surgery):ti,ab,kw OR (Thoracoscopic Surgical Procedures):ti,ab,kw OR (Surgery, Tho-
racoscopic):ti,ab,kw OR (Surgeries, Thoracoscopic):ti,ab,kw OR (Thoracoscopic Surgeries):ti,ab,kw 

(Word variations have been searched)

1357

#5 #1 OR #2 OR #3 OR #4 1799

#12 (paravertebral block*):ti,ab,kw (Word variations have been searched) 1241

#13 #12 and #5 in Trials 181

#14 (erector spinae plane block*):ti,ab,kw (Word variations have been searched) 789

#15 #14 and #5 in Trials 65

#16 (serratus anterior block*):ti,ab,kw (Word variations have been searched) 319

#17 #16 and #5 in Trials 53

#18 (Intercostal nerve block*):ti,ab,kw (Word variations have been searched) 556

#19 #18 and #5 in Trials 104
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Appendix 3.

Records identified through databases searching 
Pubmed (97), Embase (10), Cochrane Library (403) Web of Science (219), 

clinicalTrials.gov (3, with result) n = 732

Number of studies included in qualitative synthesis  
n = 61

Number of studies included in quantitative synthesis (meta-analysis)  
n = 61

Records after duplicates removed from databases n = 430

Id
en

ti
fic
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ty
In

cl
ud

ed

Abstracts screened n = 430

Full-text articles assessed for eligibility  
n = 264 

Records excluded n = 166 
• Editorial 6 
• Case report 14 
• Review 39 
• Meta-analysis 16 
• Involving the elderly or children 16 
• Palmar hyperhidrosis, esophageal surgery 37 
• Other analgesia methods 38

Full-text articles excluded n = 203 
• Continuous infusion 41 
• No data available 39 
• Retraction 2 
• Non tracheal intubation anesthesia or prese-
rvation of spontaneous breathing 35 
• Use opioid adjuvants or study the effects  
of adjuvants 86 

Supplementary Figure S1. Flow diagram of included and excluded trials
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Supplementary Figure S2. Risk of bias. The risk of bias assessment is performed for the primary outcome. 
Except for the blinding of participants and outcome assessment, the other aspects are mainly low risk

Sequence generation

Allocation concealment

Blinding of participants and personnel

Blinding of outcome assessment

Incomplete outcome data

Selective outcome reporting

Other bias

Risk of bias (%)

 Low risk         Unclear risk         High risk

	0%	 20%	 40%	 60%	 80%	 100%
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Supplementary Figure S3. Evaluation of publication bias, normal distribution and heterogeneity. Publica-
tion bias and heterogeneity are assessed mainly for the primary outcome. For analysis, the 3-arm RCTs are 
split into three 2-arm studies. The funnel plot exhibits a large publication bias; the radiation plot exhibits 
high heterogeneity
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Supplementary Figure S4. Trace and Density plots
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Study	 I2	 Mean difference (95% Cr)
2 vs. 1	
Chen 2013		  –18 (–24, –13)
Chen 2022		  –10 (–13, –7.4)
Hong 2018		  –1.7 (–2.0, –1.4)
Hu 2021		  –18 (–19, –17)
Hui 2020		  –15 (–16, –13)
Kang 2020		  –13 (–15, –12)
Kaya 2006		  –19 (–23, –15)
Wei 2014		  –23 (–31, –15)
Zha 2021 		  –37 (–41, –33)
Zhu 2015		  –3.4 (–6.1, –0.67)
Pooled (pair-wise)	 99.9%	 –16 (–21, –9.9)
Indirect (back-calculated)		  –14 (–24, –3.5)
Pooled (network)	 99.9%	 –15 (–20, –10)

3 vs. 1
Ciftci 2020		  –12 (–13, –10)
Liu 2021 		  –10 (–13, –7.2)
Ma 2017 		  –13 (–15, –11)
Yao 2020 		  –18 (–20, –16)
Pooled (pair-wise) 	 90.0% 	 –13 (–22, –4.1)
Indirect (back-calculated)		  –16 (–26, –6.4)
Pooled (network) 	 88.6%	 –14 (–21, –8)

4 vs. 1
?kmen 2018		  –5.9 (–7.6, –4.3)
Kim 2018		  –1.0 (–1.7, –0.37)
Pooled (pair-wise) 	 98.4%	 –3.4 (–16, 9.1)
Indirect (back-calculated)		  –3.6 (–15, 7.6)
Pooled (network) 	 97.0%	 –3.5 (–12, 5.0)

5 vs. 1
Ahmed 2017 		  –7.0 (–14, –0.32)
Chen 2013 		  –14 (–19, –10)
Pooled (pair-wise) 	 70.7% 	 –11 (–24, 2.3)
Indirect (back-calculated)		  –7.6 (–17, 1.9)
Pooled (network)	 69.4% 	 –8.7 (–16, –0.97)

3 vs. 2
Chen 2020 		  –21 (–23, –20)
Chen 2020 		  12 (7.5, 16)
Fu 2022 		  0.89 (–1.3, 3.1)
Turhan 2021 		  2.8 (1.2, 4.5)
Xia2 2018 		  –0.93 (–5.1, 3.3)
Pooled (pair-wise) 	 99.7% 	 –1.6 (–9.6, 6.6)
Indirect (back-calculated) 		  4.6 (–6.2, 15)
Pooled (network) 	 99.6% 	 0.65 (–5.8, 7.1)

4 vs. 2
Baytar 2021 		  13 (2.7, 23)
Zhang 2022b 		  30 (20, 40)
Pooled (pair-wise) 	 82.0% 	 21 (6.8, 35)
Indirect (back-calculated) 		  6.7 (–3.7, 17)
Pooled (network) 	 84.6% 	 12 (3.3, 20)

5 vs. 2
Chen 2013 		  3.9 (0.54, 7.3)
Chen 2020 		  7.5 (4.1, 11)
Turhan 2021 		  0.87 (–0.42, 2.2)
Wu 2018 		  8.2 (3.8, 13)
Pooled (pair-wise) 	 93.4% 	 5.1 (–4.1, 14)
Indirect (back-calculated) 		  8.6 (–3.7, 21)
Pooled (network) 	 94.5% 	 6.4 (–0.83, 14)

Supplementary Figure S6. Heterogeneity test plot. 1: Placebo group. 2: TPVB group. 3: ESPB group. 4: SAPB 
group. 5: ICNB group
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Study	 I2	 Mean difference (95% Cr)
4 vs. 3
Finnerty 2020 		  16 (–8.4, 41)
Pooled (pair-wise)		  17 (–15, 47)
Indirect (back-calculated)		  10 (0.43, 20)
Pooled (network)	 0.0%	 11 (1.6, 21)

5 vs. 3
Chen 2020		  –4.0 (–9.8, 1.8)
Turhan 2021		  –2 (–3.8, –0.092)
Pooled (pair-wise)	 16.7% 	 –2.9 (–16, 9.9)
Indirect (back-calculated)		  12 (1.1, 24)
Pooled (network)	 97.4%	 5.7 (–2.7, 14)

5 vs. 4
Baldinelli 2021 		  8.0 (0.74, 15)
Lee 2020 		  –0.15 (–1.0, 0.74)
Pooled (pair-wise)	 98.5% 	 3.5 (–9.5, 17)
Indirect (back-calculated)		  –13 (–26, –0.83)
Pooled (network)	 98.6%	 –5.3 (–14, 3.8)

Supplementary Figure S6. Cont. Heterogeneity test plot. 1: Placebo group. 2: TPVB group. 3: ESPB group. 4: 
SAPB group. 5: ICNB group

	 –40	 0	 40
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Study	 P-value	 Mean difference (95% CI)
2 vs. 1	
Direct		  –16 (–22, –9.6)

Indirect	 0.7439	 –14 (–24, –3.9)

Network		  –15 (–20, –10)

3 vs. 1
Direct		  –13 (–23, –3.8)

Indirect	 0.6921 	 –16 (–25, –6.4)

Network		  –15 (–21, –7.9)

4 vs. 1
Direct		  –3.4 (–17, 10)

Indirect	 0.9828 	 –3.5 (–14, 7.8)

Network		  –3.5 (–12, 5.1)

5 vs. 1
Direct		  –11 (–25, 3.5)

Indirect	 0.7225 	 –7.8 (–18, 2.1)

Network		  –8.8 (–17, –0.77)

3 vs. 2
Direct		  –1.5 (–9.9, 7.1)

Indirect	 0.5568 	 2.5 (–8.2, 13)

Network		  0.62 (–5.8, 7.2)

4 vs. 2
Direct		  21 (6.6, 36)

Indirect	 0.1226 	 7.2 (–2.7, 18)

Network		  12 (3.2, 20)

5 vs. 2
Direct		  5 (–4.2, 14)

Indirect	 0.2406 	 15 (1.3, 28)

Network		  6.4 (–0.94, 14)

4 vs. 3
Direct		  17 (–14, 47)

Indirect	 0.7052 	 10 (0.48, 21)

Network		  11 (1.5, 21)

5 vs. 3
Direct		  –3 (–16, 10)

Indirect	 0.0849 	 12 (0.80, 23)

Network		  5.8 (–2.7, 14)

5 vs. 4
Direct		  3.6 (–9.5, 17)

Indirect	 0.0692 	 –12 (–24, –0.72)

Network		  –5.3 (–14, 4)

Supplementary Figure S7. Inconsistency test forest plot. 1: Placebo group. 2: TPVB group. 3: ESPB group.  
4: SAPB group. 5: ICNB group
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Supplementary Figure S8. Network meta-regression graph for covariates
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Supplementary Figure S8. Network meta-regression graph for covariates
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Supplementary Table SIII. Heterogeneity test

24-hour morphine consumption

i2.pair i2.cons incons.p

Placebo vs. TPVB 99.87 99.85 0.756

Placebo vs. ESPB 89.76 88.59 0.668

Placebo vs. SAPB 98.38 97.11 0.967

Placebo vs. ICNB 72.44 70.07 0.699

TPVB vs. ESPB 99.67 99.65 0.363

TPVB vs. SAPB 81.92 84.6 0.114

TPVB vs. ICNB 93.07 94.48 0.609

ESPB vs. SAPB  NA 0 0.7

ESPB vs. ICNB 16.26 97.59 0.082

SAPB vs. ICNB 98.58 98.54 0.073

Global I2 99.72 99.65

Pain score Early stage (0–6 h) Medium stage (6–12 h) Late stage (12–24 h) 

i2.pair i2.cons incons.p i2.pair i2.cons incons.p i2.pair i2.cons incons.p

Placebo vs. TPVB 96.82 96.61 0.375 98.14 97.92 0.631 98.4 98.22 0.391

Placebo vs. ESPB 97.11 95.76 0.265 89.42 88.5 0.788 94.68 93.51 0.95

Placebo vs. SAPB 92.23 91.46 0.941 96.32 95.29 0.907 85.56 83.49 0.973

Placebo vs. ICNB 92.88 89.65 0.959 98.32 95.87 0.777 98.31 96.12 0.057

TPVB vs. ESPB 74.93 72.76 0.209 74.26 81.15 0.41 72.4 65.95 0.718

TPVB vs. SAPB 0 68.73 0.565 87.93 84.12 0.386 0 0 0.888

TPVB vs. ICNB 95.44 96 0.166 88.88 85.81 0.143 75.13 87.35 0.091

ESPB vs. SAPB 0 51.21 0.803 97.52 97.56 0.662 100 100 0.857

ESPB vs. ICNB 0 85.05 0.08 0 0 0.808 0 0 0.695

SAPB vs. ICNB 16.88 0 0.903 0 55.82 0.282  NA 0 0.943

Global I2 95.17 94.67 96.58 96.09 100 100

24-hour rescue analgesia Length of hospital stay Nausea and vomiting

i2.pair i2.cons incons.p i2.pair i2.cons incons.p i2.pair i2.cons incons.p

Placebo vs. TPVB 76.34 85.2 0.209 97.53 96.4 0.238 62.77 58.83 0.591

Placebo vs. ESPB 97.23 94.36 0.982 88.51 81.73 0.646 24.28 14.53 0.842

Placebo vs. SAPB NA 40.13 0.253 87.87 86.16 0.841 0 0 0.877

Placebo vs. ICNB – – – – – – 0 0 0.414

TPVB vs. ESPB 0 24 0.215 97.09 89.42 0.426 0 0 0.766

TPVB vs. SAPB – – – NA 0 0.795 0 0 0.906

TPVB vs. ICNB 0 0 NA – – – 0 6.67 0.202

ESPB vs. SAPB NA 89.87 0.203 38.03 0 0.881 0 0 0.931

ESPB vs. ICNB 0 0 NA NA NA NA NA 0 0.788

SAPB vs. ICNB – – – NA NA NA 0 0 0.822

Global I2 84.49 85.43 93.58 90.86 3.7 0
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