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ABSTRACT
Background and Aims: Over the past decades, the number of cardiac patients (e.g., with advanced heart failure or

existing cardiovascular comorbidities that expose them to a heightened risk of acute cardiovascular decompensation)

requiring noncardiac surgery is rising. For this patient population, potentially curative surgical treatments may

be denied due to their prohibitive perioperative risk. Around 30% of patients undergoing general thoracic surgery

experience cardiovascular complications of varying severity that may ultimately result in refractory heart failure

and/or hemodynamic instability. In both these scenarios, perioperative implantation of temporary mechanical circu-

latory support (tMCS) may improve patient outcomes by both expanding preoperative surgical eligibility criteria

and enabling safer management of unexpected periprocedural complications. This scoping review seeks to summarize

the current existing evidence on the role of tMCS for cardiac assistance in thoracic surgery and provide a thorough

overview.

Methods: We will perform a scoping review adhering to the Joanna Briggs Institute (JBI) methodology and the extension for

Scoping Reviews of the Preferred Reporting Items for Systematic Reviews and Meta‐Analysis checklist (PRISMA). We will carry

out a comprehensive search of several online databases to identify studies on the perioperative implantation of tMCS in patients

undergoing thoracic surgery to provide cardiac assistance either due to their heightened preoperative cardiac risk (pre‐emptive

tMCS) or for acute cardiac failure due to inherent surgical complications (bail‐out tMCS). Standardized forms will be employed

to perform data charting and extraction.

Results: Retrieved studies will be presented through a narrative synthesis following initial categorization, supplemented by

descriptive statistical analyses of quantitative data if adequate inter‐study homogeneity is observed and further complemented

by figures and tables.

Conclusion: The planned scoping review aims to assess the safety and feasibility of perioperative implantation of tMCS in

patients undergoing thoracic surgery either to mitigate their heightened cardiovascular risk or as a rescue strategy in the event

of life‐threatening surgical complications. It will identify knowledge gaps, offer direction for future research, and improve

clinical practices within the field.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original

work is properly cited and is not used for commercial purposes.
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1 | Introduction

1.1 | Background

With increased life expectancy and advances in disease manage-
ment, the number of cardiac patients (e.g., with advanced heart
failure or existing cardiovascular comorbidities that expose them
to a heightened risk of acute cardiovascular decompensation)
requiring noncardiac surgery is rising [1, 2]. As a result, many
patients with advanced heart failure or existing cardiovascular
comorbidities are denied potentially curative surgical treatments
due to their prohibitive perioperative risk [3]. For this patient
population, perioperative implantation of temporary mechanical
circulatory support (tMCS) is a compelling option and has already
been associated with improved patient outcomes in several sur-
gical settings [4, 5]. The rationale underlying pre‐emptive tMCS
implantation relies upon its ability to support cardiac function by
reducing cardiac workload and myocardial oxygen demand while
maintaining end‐organ perfusion during the critical surgical phase
[6]. However, to date, the use of tMCS in thoracic surgery has been
limited to managing refractory respiratory failure (i.e., with veno‐
venous extracorporeal membrane oxygenation [VV‐ECMO]) or in
lung transplantation surgery [7]. Beyond these scenarios, the
clinical utilization of tMCS in this surgical setting is limited,
fragmented, and primarily derived from experiences in other
noncardiac surgical settings [8–10].

Nevertheless, a multicenter study found that 1.5% of patients
undergoing video‐assisted thoracic surgery (VATS) anatomical
lung resections experienced major intraoperative complications,
while 30% of patients undergoing general thoracic surgery faced
cardiovascular complications of varying severity, contributing
to increased morbidity and mortality, prolonged hospital stay,
and higher overall healthcare costs [11–13]. These findings
further highlight the underutilization of periprocedural tMCS in
thoracic surgery and emphasize the need for improvement.

Therefore, conducting a comprehensive scoping review is imper-
ative to summarize all published evidence on the use of tMCS in
thoracic surgery, whether as a bail‐out intervention for managing
unexpected perioperative hemodynamic instability or as a pre‐
emptive measure for patients with prohibitive cardiovascular risk.

In these contexts, tMCS may theoretically improve patients'
short‐ and long‐term outcomes by expanding preoperative
surgical eligibility criteria to include those with heightened
cardiac risk who would otherwise be excluded from surgery.
Additionally, it allows for safer management of unexpected
perioperative complications that may lead to hemodynamic
instability and refractory cardiac failure [6, 14].

Such a review has the potential to enhance the utilization of
tMCS and reshape perioperative strategies for patients sched-
uled to undergo thoracic surgery procedures.

1.2 | Study Objective

We will conduct a systematically structured scoping review of the
published literature—with the results planned for submission to

a peer‐reviewed and indexed journal by November 30, 2024—
aiming to summarize the available evidence regarding the peri-
operative implantation of tMCS in thoracic surgery patients,
emphasizing its role in enhancing patients' prognosis and
outcomes.

We aim to elucidate how accurate preoperative planning—
encompassing the potential use of tMCS—may mitigate the
heightened cardiovascular risk in patients with existing mar-
ginal cardiovascular reserves, potentially facilitating expedited
surgery.

Additionally, we will investigate how the implementation of
tMCS as a bail‐out strategy offers a viable option for rescuing
patients in the event of life‐threatening surgical complications
leading to refractory cardiac failure.

2 | Materials and Methods

The JBI (formerly known as the “Joanna Briggs Institute”—a
global research organization promoting and supporting
evidence‐based decisions that improve health and health
service delivery by working with universities and hospitals
internationally to integrate evidence‐based healthcare
within a broader theory‐informed model) and the Preferred
Reporting Items for Systematic Review and Meta‐Analyses
Protocols (PRISMA‐P) guidelines for Scoping Reviews were
employed to formulate this research protocol [15, 16].
The subsequent review process will adhere to the approach
outlined in the PRISMA extension for Scoping Reviews
(PRISMA‐ScR) checklist [17].

2.1 | Registration

In accordance with the guidelines, this scoping review pro-
tocol will be registered in the journal Health Science Reports,
accessible through https://onlinelibrary.wiley.com/journal/
23988835.

2.2 | Eligibility Criteria

Under the assumption that tMCS could theoretically improve
both short‐ and long‐term outcomes by broadening preoperative
surgical eligibility to include high‐risk cardiac patients who
would otherwise be excluded, and by enabling safer manage-
ment of unexpected perioperative complications (e.g., hemo-
dynamic instability and refractory cardiac failure), we will
conduct a systematically structured scoping review of the pub-
lished literature to summarize the available evidence on the
perioperative implantation of tMCS in thoracic surgery patients.
Our review will focus on its role in improving patient prognosis
and outcomes, thus highlighting how accurate preoperative
planning—encompassing the potential use of tMCS—may
mitigate the elevated cardiovascular risk in patients with lim-
ited cardiovascular reserves, potentially facilitating expedited
surgery.
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Study selection will be performed in accordance with the
inclusion and exclusion criteria outlined below.

2.2.1 | Inclusion Criteria

• Study designs: All types of study designs will be considered.

• Population: Only studies involving adult patients un-
dergoing elective or emergent thoracic surgery proce-
dures under general anesthesia or sedation will be
eligible.

• Interventions: Inclusion will be limited to studies
encompassing the perioperative (pre‐, intra‐, or post‐
procedural) implantation of tMCS, either as single
devices or in combination, due to anticipated heightened
cardiac risk or periprocedural occurrence of acute cardiac
failure in patients to ensure a safe and uneventful sur-
gical course.

• Language: No language restrictions will be applied to
the search process. Papers in languages other than
English will be retrieved only if clear, adequate, and
unambiguous translations can be provided using free
online translation tools (e.g., Google Translate, DeepL
Translator).

• Territories: No geographical restrictions will be applied
during the selection of studies.

2.2.2 | Exclusion Criteria

Studies concerning adult patients either undergoing lung
transplantation or who necessitate perioperative tMCS
implantation for refractory respiratory failure, the pediatric
population (< 18 years old), pregnant women, preclinical ani-
mal models alongside publications not presenting original data
(including systematic or narrative reviews, meta‐analyses,
commentaries, conference abstracts which have not reached
the full publication status, and editorials) will be excluded from
this review. No additional limitations on the study design will
be applied.

2.3 | Information Sources

A systematic search of the following databases will be con-
ducted: PubMed/MEDLINE, EMBASE, Cochrane Central Reg-
ister of Controlled Trials, Web of Science, Scopus, and Google
Scholar.

2.4 | Search Strategy

The search strategy will encompass search terms that accurately
describe the following core research concepts.

• Concept 1: tMCS devices.

• Concept 2: Thoracic surgery procedures, with the exclusion
of lung transplantation.

• Concept 3: Adult population.

Given the variability in how some of the research concepts are
addressed in the published literature, synonym counterparts for
each of the search terms will be included in the search string
as well.

Additionally, during the review process, the search terms may
be updated to ensure the retrieval of all relevant papers. Any
changes made will be clearly outlined in the final paper, along
with explanations of why and how they impacted our search.

Boolean operators “OR,” “AND,“ and “NOT” will be used to
combine keywords and free terms and enhance search precision.

Database search will be carried out by two experienced and
independent investigators (V.T.A. and S.B.) aiming to identify
studies pertinent to the research question. An additional final
search update will be conducted before submitting the review
draft to incorporate any additional relevant information.

2.5 | Study Selection Process

Removal of duplicate publications among the literature search
findings will be performed using EndNote X9 (Clarivate Ana-
lytics) and the resultant citations will then be uploaded to
Rayyan for subsequent screening [18]. Rayyan streamlines the
process of sorting through studies by providing an intuitive
interface that supports the identification, inclusion, and exclu-
sion of articles based on predefined criteria. It simplifies the
screening and selection process in systematically structured
reviews, particularly, for researchers managing large volumes of
scientific literature, while also promoting collaboration and
reducing bias in study selection.

Backward and forward snowballing techniques will be em-
ployed to scrutinize the references of selected articles, as
appropriate.

Every retrieved reference identified through the database search
and literature review will undergo an independent assessment
by two experienced investigators (V.T.A. and S.B.), at both title
and abstract levels.

In cases where concerns or disagreements arose, full‐text arti-
cles will be retrieved and consulted, and any disagreements will
be resolved through discussion ultimately involving a third,
senior investigator (J.D.U.).

The PRISMA flowchart will be used to visually document and
summarize the study selection process, detailing the number of
records identified, screened, excluded, and included in the final
review (Figure 1).

2.6 | Data Extraction

Standardized forms for data charting and extraction will be
employed (Tables 1 and 2). The data charting form may be
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subject to further reassessment and refinement throughout the
review process, with any modifications explained in the final
review.

Data from retrieved studies will be manually extracted by two
independent investigators (V.T.A. and S.B.) and will further
undergo thorough discussion and independent verification by
an additional investigator (J.D.U). In cases where data are
absent from a study, the corresponding author will be contacted
via email for clarification.

A fourth senior investigator (F.M.) will be consulted in instances
of discordance to achieve resolution through mutual discussion.

To prevent the duplication of multiple reports on a single study,
we will follow the criteria for comparing reports as recom-
mended by Lefebvre et al. in the Cochrane Handbook [19].

2.7 | Assessment of the Risk of Bias

The present scoping review will aim to systematically iden-
tify, present, and describe the relevant characteristics of the
included sources of evidence, rather than combine statistical
or qualitative data for synthesized results. As a result, a
formal bias assessment of methodological quality or risk of
bias of included studies—typically crucial when reporting
effect size estimates—employing the Risk Of Bias In Non-
randomised Studies—of Interventions (ROBINS‐I) tool for
observational studies (accessible online at: https://www.
riskofbias.info) does not constitute a mandatory step and
may not occur [20].

However, a comprehensive narrative assessment of the overall
quality of the collective evidence will be conducted as outlined
within Section 3 of our investigation.

FIGURE 1 | Preferred Reporting Items for Systematic Reviews and Meta‐Analysis (PRISMA) 2020 flow diagram for new reviews which included

systematic searches of databases and registers only.

4 of 7 Health Science Reports, 2024

https://www.riskofbias.info
https://www.riskofbias.info


2.8 | Data Synthesis

Data will be presented in a narrative fashion to elucidate its
relevance with respect to the research objectives of the review
itself.

Retrieved articles will be initially categorized into two main
groups based on the timeline and rationale for tMCS use as
reported by study authors:

• “Pre‐emptive tMCS”: This refers to the preplanned
implantation of tMCS before the actual start of the surgical
procedure;

• “Bail‐out tMCS”: This involves the implantation of tMCS in
emergency conditions or as a rescue therapy for peripro-
cedural occurrence of refractory cardiac failure.

When applicable and if sufficiently homogeneous, quantitative
data will be succinctly summarized utilizing descriptive statis-
tics and visually represented through tables and figures. Results
from individual studies will be presented, typically encom-
passing predictive performance for predefined outcomes. Fur-
thermore, the patient population characteristics will present
categorical variables in terms of frequency and percentages, and
continuous variables as either means with standard deviation

(SD) or median and interquartile range (IQR) based on their
distribution.

Nevertheless, in the event that the retrieved papers exhibit
heterogeneous data, formal data synthesis or analyses will not
be conducted.

2.9 | Ethical Considerations and Dissemination

Given the nature of the present investigation, ethical approval is
not required, and neither is the consent for publication. Study
data information will be made available from the corresponding
author upon reasonable request.

We plan to submit the results of the present scoping review for
consideration and publication to an indexed and peer‐reviewed
journal within November 30, 2024.

3 | Discussion

This will be the first systematically structured scoping review
seeking to provide a comprehensive overview of the existing
published literature concerning the role of perioperative tMCS
in supporting cardiac function during thoracic surgery proce-
dures (e.g., video‐assisted thoracoscopic surgery or thor-
acotomic elective lung resection, pneumonectomy, or emergent

TABLE 1 | Data extraction: Pre‐emptive tMCS.

Characteristics of the included studies

First author

Publication year

Study design

Number of patients involved

Demographic data

Age

Sex

Preoperative concomitant cardiac diasease

Preoperative EF

Perioperative data

Main indication for surgery and surgical procedure
performed

Surgical approach

Intraoperative need for inotropes and vasopressors (with
type and dosage, if appropriate)

Pre‐emptive tMCS implantation

Reason for tMCS implantation

Type(s) of tMCS

Total duration of tMCS support

Outcomes

Length of ICU stay (if ICU admission occurred)

Length of in‐hospital stay
Patient status at latest follow‐up available

Abbreviations: EF, ejection fraction; ICU, intensive care unit; tMCS, temporary
mechanical circulatory support.

TABLE 2 | Data extraction: bail‐out tMCS.

Characteristics of the included studies

First author

Publication year

Study design

Number of patients involved

Demographic data

Age

Sex

Perioperative data

Main indication for surgery and surgical procedure
performed

Surgical approach

Intraoperative need for inotropes and vasopressors (with
type and dosage, if appropriate)

Bail‐out tMCS implantation

Reason for tMCS implantation

Type(s) of tMCS

Total duration of tMCS support

Outcomes

Length of ICU stay (if ICU admission occurred)

Length of in‐hospital stay
Patient status at latest follow‐up available

Abbreviations: EF, ejection fraction; ICU, intensive care unit; tMCS, temporary
mechanical circulatory support.
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thoracic surgery due to trauma), shedding light on knowledge
gaps and unanswered research questions.

Our investigation endeavors to summarize all pertinent
studies, with particular attention to evaluating patient prog-
nosis and outcomes when tMCS is utilized either as a stan-
dalone device or in combination. This is particularly relevant
in scenarios involving anticipated patient heightened cardiac
risk or unforeseen periprocedural acute cardiac failure, with
the overarching goal of ensuring a safe and successful surgical
trajectory.

By integrating both quantitative and qualitative data, our
primary aim is to refine and potentially broaden existing
eligibility criteria for surgical treatment. Through the dis-
course of our findings, we envision the potential to expand
access to a tMCS‐“protected” upfront approach to thoracic
surgery, potentially benefitting a larger cohort of patients.

While previous studies in other surgical domains have under-
scored numerous advantages of tMCS implantation [8–10], the
current literature within the realm of thoracic surgery remains
relatively sparse, accentuating the imperative need for a com-
prehensive review of this topic.

3.1 | Strengths and Limitations

Strengths of the proposed scoping review include a pre-
defined protocol, a clear and definite research question, a
broad and systematic search of multiple databases relying
upon a solid search strategy designed to capture a broad
spectrum of literature thereby providing a robust overview
of the evidence available on the topic, adherence to JBI
methodological guidance and PRISMA checklists, and
availability of standardized forms to aid systematic data
extraction [15–17].

However, it is worth noting potential limitations of the pro-
posed investigation, namely the absence of a formal risk of
bias assessment for the included studies or the potential
retrieval of highly heterogeneous studies, which may impede
formal quantitative synthesis. Nonetheless, it is important to
acknowledge that the primary objective of a scoping review is
to systematically identify and map all available evidence. This
aspect still makes this methodology suitable for conducting a
comprehensive examination.

4 | Conclusion

The perioperative implantation of tMCS, whether as single
devices or in combination, could potentially offer a safe and
feasible option for patients undergoing thoracic surgery, par-
ticularly, those facing heightened preoperative cardiac risk or
the possibility of acute cardiac failure due to inherent surgical
complications.

By systematically evaluating the breadth of existing research,
this scoping review aims to map the current body of evidence,

dissect knowledge gaps, and offer valuable insights to help
shape future research endeavors.
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