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Supplementary material S1. Search string

PubMed/MEDLINE
(“Thoracic Surgery”[MeSH] OR “Thoracic Surgery”[ti] OR “thoracic surgical procedures”[ti]  OR “Mediastinoscop*”[ti] OR “Pulmonary Surgical Procedures”[ti] OR “Thymectom*”[ti] OR “Tracheostom*”[ti] OR “Tracheotom*”[ti] OR “Pneumonectom*”[ti] OR ((“lung”[ti] OR “pulmonary”[ti] OR “mediastinal”[ti] OR “chest wall”[ti]) AND (“surg*”[ti] or “resect*”[ti])) OR “lobectom*”[ti] OR “wedge resection*”[ti] OR “Bilobectomy”[ti] OR “vats”[ti] OR “Sublobar resection*”[ti] OR "Sub lobar resection*"[ti] OR “bronchoscopy”[ti] OR (“Endosonography”[ti] OR “ebus”[ti]) OR “endobronchial ultrasonograph*”[ti] OR “Decortication”[ti] OR “bullectomy”[ti] OR “pleurectomy”[ti] OR “eus”[ti])

AND

(“mechanical circulatory support”[MeSH] OR “temporary mechanical circulatory support”[tiab] OR “mechanical circulatory support”[tiab] OR MCS[tiab] OR tMCS[tiab] OR “temporary circulatory support”[tiab] OR TCS[tiab] OR “temporary mechanical support”[tiab] OR TMS[tiab] OR IMPELLA[tiab] OR PVAD[tiab] OR LV-IMPELLA[tiab] OR “left ventricular IMPELLA”[tiab] OR PROPELLA[tiab] OR “prolonged IMPELLA”[tiab] OR ECPELLA[tiab] OR “extracorporeal membrane oxygenation-IMPELLA”[tiab] OR ECMELLA[tiab] OR BI-PELLA[tiab] OR BIPELLA[tiab] OR “biventricular IMPELLA”[tiab] OR VA-ECMO[tiab] OR “venoarterial ECMO”[tiab] OR “extracorporeal circulation”[tiab] OR ECMO[tiab] OR “extracorporeal membrane oxygenation”[tiab] OR ECLS[tiab] OR “extracorporeal life support”[tiab] OR IABP[tiab] OR “intraaortic balloon pump”[tiab] OR “intra aortic balloon pump”[tiab] OR “intra-aortic balloon pump”[tiab] OR counterpulsation[tiab] OR “temporary mechanical circulatory support”[tiab] OR “mechanical circulatory support”[tiab] OR MCS[tiab] OR tMCS[tiab] OR “temporary circulatory support”[tiab] OR TCS[tiab] OR “temporary mechanical support”[tiab] OR TMS[tiab] OR IMPELLA[tiab] OR PVAD[tiab] OR LV-IMPELLA[tiab] OR “left ventricular IMPELLA”[tiab] OR PROPELLA[tiab] OR “prolonged IMPELLA”[tiab] OR ECPELLA[tiab] OR ECMELLA[tiab] OR BI-PELLA[tiab] OR BIPELLA[tiab] OR “biventricular IMPELLA”[tiab] OR VA-ECMO[tiab] OR “venoarterial ECMO”[tiab] OR “extracorporeal circulation”[tiab] OR ECMO[tiab] OR “extracorporeal membrane oxygenation”[tiab] OR ECLS[tiab] OR “extracorporeal life support”[tiab] OR IABP[tiab] OR “intraaortic balloon pump”[tiab] OR “intra aortic balloon pump”[tiab] OR “intra-aortic balloon pump”[tiab] OR counterpulsation[tiab])

NOT

(Infan* OR newborn* OR new-born* OR perinat* OR neonat* OR baby OR baby* OR babies OR toddler* OR minors OR minors* OR boy OR boys OR boyfriend OR boyhood OR girl* OR kid OR kids OR child OR child* OR children* OR schoolchild* OR schoolchild OR school child[tiab] OR school child*[tiab] OR adolescen* OR juvenil* OR youth* OR teen* OR under*age* OR pubescen* OR pediatrics[mh] OR pediatric* OR paediatric* OR peadiatric* OR school [tiab] OR school*[tiab] OR prematur* OR preterm*)

NOT 

(“Transplant*”[tiab] OR “Transplant*”[MeSH] OR “lung transplant”[tiab] OR “lung transplantation”[tiab])

NOT

(animals[mh] NOT humans[mh]) NOT ((editorial[pt]) OR (comment[pt]) OR (letter[pt]))


Supplementary table S1. PRISMA-ScR Checklist

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist

	SECTION
	ITEM
	PRISMA-ScR CHECKLIST ITEM
	REPORTED ON PAGE #

	TITLE

	Title
	1
	Identify the report as a scoping review.
	p. 1
	ABSTRACT

	Structured summary
	2
	Provide a structured summary that includes (as applicable): background, objectives, eligibility criteria, sources of evidence, charting methods, results, and conclusions that relate to the review questions and objectives.
	p. 6
	INTRODUCTION

	Rationale
	3
	Describe the rationale for the review in the context of what is already known. Explain why the review questions/objectives lend themselves to a scoping review approach.
	pp. 7-8
	Objectives
	4
	Provide an explicit statement of the questions and objectives being addressed with reference to their key elements (e.g., population or participants, concepts, and context) or other relevant key elements used to conceptualize the review questions and/or objectives.
	pp. 8-10
	METHODS

	Protocol and registration
	5
	Indicate whether a review protocol exists; state if and where it can be accessed (e.g., a Web address); and if available, provide registration information, including the registration number.
	p. 8
	Eligibility criteria
	6
	Specify characteristics of the sources of evidence used as eligibility criteria (e.g., years considered, language, and publication status), and provide a rationale.
	p. 8-9
	Information sources*
	7
	Describe all information sources in the search (e.g., databases with dates of coverage and contact with authors to identify additional sources), as well as the date the most recent search was executed.
	p. 8
	Search
	8
	Present the full electronic search strategy for at least 1 database, including any limits used, such that it could be repeated.
	Supplementary Material, p. 2
	Selection of sources of evidence†
	9
	State the process for selecting sources of evidence (i.e., screening and eligibility) included in the scoping review.
	pp. 9-10
	Data charting process‡
	10
	Describe the methods of charting data from the included sources of evidence (e.g., calibrated forms or forms that have been tested by the team before their use, and whether data charting was done independently or in duplicate) and any processes for obtaining and confirming data from investigators.
	pp. 8-9
	Data items
	11
	List and define all variables for which data were sought and any assumptions and simplifications made.
	pp. 10
	Critical appraisal of individual sources of evidence§
	12
	If done, provide a rationale for conducting a critical appraisal of included sources of evidence; describe the methods used and how this information was used in any data synthesis (if appropriate).
	p. 10
	Synthesis of results
	13
	Describe the methods of handling and summarizing the data that were charted.
	p. 9-10
	RESULTS

	Selection of sources of evidence
	14
	Give numbers of sources of evidence screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally using a flow diagram.
	Figure 1

	Characteristics of sources of evidence
	15
	For each source of evidence, present characteristics for which data were charted and provide the citations.
	Table 1 and 2
	Critical appraisal within sources of evidence
	16
	If done, present data on critical appraisal of included sources of evidence (see item 12).
	Supplementary Table S2
	Results of individual sources of evidence
	17
	For each included source of evidence, present the relevant data that were charted that relate to the review questions and objectives.
	Table 1 and 2
	Synthesis of results
	18
	Summarize and/or present the charting results as they relate to the review questions and objectives.
	pp. 11-19
	DISCUSSION

	Summary of evidence
	19
	Summarize the main results (including an overview of concepts, themes, and types of evidence available), link to the review questions and objectives, and consider the relevance to key groups.
	p. 19-20
	Limitations
	20
	Discuss the limitations of the scoping review process.
	p. 23
	Conclusions
	21
	Provide a general interpretation of the results with respect to the review questions and objectives, as well as potential implications and/or next steps.
	p. 23
	FUNDING

	Funding
	22
	Describe sources of funding for the included sources of evidence, as well as sources of funding for the scoping review. Describe the role of the funders of the scoping review.
	p. 2


JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews.
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms, and Web sites.
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping review as opposed to only studies. This is not to be confused with information sources (see first footnote).
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of data extraction in a scoping review as data charting.
§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).
From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850.
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Supplementary table S2. Risk of Bias per domain for included papers, as measured by the Revised Cochrane risk-of-bias tool for observational studies I (ROBINS-I)

	First Author, year 
	Bias due to confounding 
	Bias in selection of participants into the study 
	Bias in classification of interventions 
	Bias due to departures from intended exposures 
	Bias due to missing data 
	Bias in measurement of outcomes 
	Bias in selection of the reported result 
	Overall bias 

	Harris, 2018
	Some concerns
	Low
	Low
	Low
	Some concerns
	Low
	Low
	Some concerns

	Lee, 2017
	Some concerns
	Low
	Low
	Low
	Some concerns
	Some concerns
	Low
	Some concerns















Supplementary Information on the Research Methodology

1. Database search strategy
A systematic search was conducted across the following databases from their inception until October 12, 2024: PubMed/MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials, Web of Science, Scopus, and Google Scholar by two independent investigators (V.T.A. and S.B.). 
The search string encompassed search terms which reflected the three key research concepts, namely: i) tMCS devices; ii) thoracic surgery procedures (with the exclusion of lung transplantation); and iii) the adult population. Due to the potentially inconsistent usage of terms across different studies, as well as due to the variety of tMCS devices available, synonymous terms and acronyms were incorporated in the search strategy to guarantee a thorough and complete search of related literature, including ‘percutaneous ventricular assistant device’, ‘intra-aortic balloon pump’, ‘Impella’, ‘extracorporeal membrane oxygenation (ECMO)’, ‘IABP’, ‘pVAD’, ‘ECMO’, ‘veno-arterial (VA)-ECMO’, and ‘counterpulsation’. Through the addition of the Boolean operators ‘OR’, ‘AND’ and ‘NOT’, keywords and free terms were compounded to further enhance search precision. Further details regarding the search strategy are made available in the supplementary material file (Supplementary material, Search string). 
EndNote X9 (Clarivate Analytics) was employed to remove duplicate publications within the retrieved studies and the remaining citations were uploaded to Rayyan for rigorous evaluation.11 Both backward and forward snowballing techniques were employed to examine the references of retrieved articles, with the aim of identifying additional studies for potential inclusion in this systematically structured scoping review. Only English-language articles were considered for inclusion. 

2. Process of study selection 
V.T.A. and S.B. performed an independent assessment – at both title and abstract levels – of every reference identified through the database search and literature review. Selected studies were subsequently further analyzed by a third investigator (J.D.U.). Full-text articles were consulted in cases where concerns or disagreements arose, which were then resolved through discussion ultimately involving a fourth, senior investigator (F.M.).

2.1 Inclusion criteria 
Relevant studies, case reports, and case series written in English that reported original data on adult patients (aged >18 years old) who underwent elective or emergent thoracic surgeries under general anesthesia or sedation and required perioperative tMCS (either as a single device or in a multi-device strategy) as part of their preoperative planning either due to their anticipated heightened cardiac risk or as a rescue strategy in case of periprocedural occurrence of acute cardiac failure were identified and carefully assessed. No geographical restrictions were applied. 

2.2 Exclusion criteria 
Studies reporting data in languages other than English, on pediatric patients and pregnant women, preclinical animal studies, adult patients undergoing lung transplantation or requiring tMCS for respiratory failure were excluded. Publications lacking original data (e.g., systematic or narrative reviews, meta-analyses, commentaries and editorials) alongside conference abstracts which had not reached the full publication status were excluded.

3. Data retrieval 
The PICO (Patient/Population/Problem, Intervention, Comparison/Control, Outcome) approach and standardized forms were used to aid the process of data extraction.
Two independent investigators (V.T.A. and S.B.) extracted data manually, which underwent further verification by an additional independent investigator (J.D.U.). 
As such, data retrieval differed between the two groups classified on the basis of the tMCS implantation strategy (pre-emptive versus bail-out). For patients in the pre-emptive group, cardiac status information was usually gathered prior to surgery. In contrast, for patients in the bail-out group, cardiac status was typically assessed only at the time of acute cardiac failure.

4. Assessment of the Risk of Bias 
A formal evaluation of the risk of bias was performed for the retrieved observational studies using the Risk Of Bias In Non-randomised Studies - of Interventions (ROBINS-I) tool for observational studies (accessible online at: https://www.riskofbias.info) and is available in the supplementary material file (Supplementary material, Table S2).  

5. Statistical analysis 
Due to the high degree of heterogeneity in the data collected from the retrieved studies, no formal statistical synthesis or analysis was performed. Instead, we presented the results of individual studies – typically focused on the predictive performance for predefined outcomes – in a narrative fashion to highlight their relevance with respect to the research objectives of this scoping review. 
Differences between groups for three main clinically relevant outcomes (i.e., mortality, infective complications, vascular complications) as well as a combination of the same (i.e., any complication) retrieved from the included studies were reported as relative risks (RR) for binary variables, along with their corresponding 95% confidence intervals (CI) so as to provide a comparison of the outcomes of two strategies (pre-emptive and bail-out). A relative risk of 1 indicates no difference between groups, whereas values greater than 1 suggest an increased risk associated with exposure, and values less than 1 indicate a protective effect. The 95% confidence intervals were calculated to assess the precision of the estimates. Statistical significance was defined as a p-value of <0.05. All analyses for this post-hoc study were conducted using the MedCalc software package (Ostend, Belgium).

