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http://creativecommons.org/licenses/by/4.0/ . Background COVID-19 pandemic presented an
unexpected challenge for the surgical community in general and Minimally Invasive Surgery (MIS)
specialists in particular. This document aims to summarize recent evidence and experts’ opinion
and formulate recommendations to guide the surgical community on how to best organize the
recovery plan for surgical activity across different sub-specialities after the COVID-19 pandemic.

Recommendations were developed through a Delphi process for establishment of expert
consensus. Domain topics were formulated and subsequently subdivided into questions pertinent to
different surgical specialities following the COVID-19 crisis. Sixty-five experts from 24 countries,
representing the entire EAES board, were invited. Fifty clinicians and six engineers accepted the
invitation and drafted statements based on specific key questions. Anonymous voting on the
statements was performed until consensus was achieved, defined by at least 70% agreement.

A total of 92 consensus statements were formulated with regard to safe resumption of surgery
across eight domains, addressing general surgery, upper Gl, lower Gl, bariatrics, endocrine, HPB,
abdominal wall and technology/research. The statements addressed elective and emergency
services across all subspecialties with specific attention to the role of MIS during the recovery plan.
Eighty-four of the statements were approved during the first round of Delphi voting (91.3%) and
another 8 during the following round after substantial modification, resulting in a 100% consensus.

The recommendations formulated by the EAES board establish a framework for resumption of
surgery following COVID-19 pandemic with particular focus on the role of MIS across surgical
specialities. The statements have the potential for wide application in the clinical setting, education
activities and research work across different healthcare systems.

The online version of this article (10.1007/s00464-020-08131-0) contains supplementary material,
which is available to authorized users.
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The rapid spread of the coronavirus disease 2019 (COVID-19) presents an unprecedented crisis to
the surgical community globally [ 1, 2 ]. During the pandemic, elective surgical practice was forced
to rapidly decrease or even put on hold completely. As a consequence, there is a backlog of



patients requiring surgical services but with limited human and institutional resources [ 3-8 ].

While health care systems are calling to resume elective surgical practice where pandemic is under
control [ 1, 2 ], uncertainty remains about the duration of the pandemic, the possibility of a second
wave and the extent of its consequences on surgical services and patients [ 9, 10 ]. This leaves the
surgical community with unanswered clinical questions on patient and staff safety.

Various guidelines and recommendations have been published on issues pertaining to adapting
surgical practice during the pandemic, often with conflicting recommendations, whereas many may
not have been based on research evidence [ 11 — 14 ]. Preliminary guidelines recommended
against performing laparoscopic surgery to avoid putative risks of SARS-CoV2 transmission via
aerosolization due to pneumoperitoneum but were later revised recommending laparoscopic
surgery under restrictions [ 15 ]. Several subsequent guidelines did not recommend against
laparoscopic surgery; however, they advised strict precautions such as closed circuit smoke
evacuation and the use of filtering system and personal protective equipment (PPE) [ 16 — 19 ]. The
role of MIS has been argued to be more favourable in SARS-CoV-2 positive patients, as the
potential benefits of MIS might exceed the risk of pneumoperitoneum on cardiovascular and
respiratory systems [ 20 ].

Furthermore, there is substantial uncertainty with regard to specific questions related to
laparoscopic procedures, and structured guidance pertinent to MIS procedures is lacking. There is
an urgent need for practice-based recommendations in specific clinical situations with regard to
safety precautions for patients and staff amidst the COVID-19 pandemic [ 21 ].

The purpose of this EAES initiative was to generate an updated and comprehensive set of
management recommendations for MIS for each subspeciality of general surgery. This consensus
was also designed to document the broader experts’ opinion on how to optimize the use of human
and institutional resources including the use of MIS techniques for patient benefit.

A steering group (SG) was formed comprising of six experts from the EAES Executive Board (AA,
NF, YM, SM, DP and AP) who organized the project and guided the data synthesis. IRB approval
and informed written consent were not required. The steps of the consensus process are outlined
below.

The clinical questions were divided into eight domains: (i) general (ii) Hepatobiliary & Pancreatic
(HPB), (iii) Bariatrics (B), (iv) Abdominal Wall (AW), (v) Endocrine (E), (vi) Upper Gastrointestinal
(UGI), (vii) Lower Gastrointestinal (LGI), (viii) technology and research. Domains (ii) to (vii) were
divided into two subdomains: emergency and elective.

Fifty-Five out of EAES board members accepted the task to contribute to this project and were
divided into eight subgroups organized by the domain topics and led by a designated chair (Table 1
). In addition, key stakeholders were invited to provide expert input into the multidisciplinary aspects
of this project including anaesthesiology, radiology and oncology and were allocated to a relevant
group, based on their expertise. Table 1 Expert group members and topic allocations

Based on the research questions, a literature search was designed and performed by two
independent EAES experts (AA, NF). The PubMed and Embase databases were queried for
articles published before May 10th, 2020. Inclusion criteria were systematic and narrative reviews,
commentaries, randomized clinical trials, cohort studies and case series on the subject of surgery
during the COVID-19 and other pandemic published in the English language. Search syntaxes used
was (COVID OR ‘SARS CoV 2' OR coronavirus AND surgery).

Questions were drafted and submitted to the steering group, which approved them prior to sending
them to the subgroups to formulate statements in response to these questions. Statements were
generated by each subgroup in each topic question of their domain. Each group was advised to



include any available evidence to support their statements and when evidence was not available,
experts’ opinion was considered. Each group conducted a literature research and drafted
statements and recommendations in response to their research questions. The literature review
was reported in accordance with PRISMA statement standards for systematic reviews and
meta-analyses [ 22 ]. Statements were then submitted to the steering group (SG) who did not
participate in the formulation of these statements or in the voting process. After structural editing by
the SG group, all questions were unanimously approved by all experts (Table 1).

The statements received from each subgroup of experts was compiled by the SG and a modified
Delphi methodology process was followed to reach agreement among all the experts on all
statements and recommendations [ 23 ].

EAES board members voted to declare agreement or disagreement with the statements using
closed-ended questions (agree or disagree), whereas there was an option to submit free text
comments. The Delphi process was implemented through the SurveyMonkey electronic platform (
https://nl.surveymonkey.com ). To reduce the possibility of bias among participants, the authors of
the statements and the resultant votes/comments remained anonymous. Each statement was
subjected to live voting by all experts including key stakeholders and excluding the steering
committee.

Consensus was achieved when a statement reached at least 70% expert agreement. Statements
with less than 70% agreement in the first round were returned to the expert subgroup who modified
them according to the comments. The subgroups had the option to revise statements based on
feedback for further voting.

The results of the consensus are summarized using descriptive statistics. The manuscript was then
drafted with the recommendations following completion of all voting and statement formulation and
sent to all members for revision, input and approval prior to submission for publication.

Ninety-two statements were generated by the subgroups across the eight topics. The full text
literature analyses and references used to generate statements and recommendations for all topics
are included as Appendix 1.

Eighty-four out of 92 statements (91%) were approved in the first round and further 8 modified
statements were approved in the second round.

Overall, the Delphi process approved 92 statements (100%) for the consensus guidelines. The
guestions, final recommendations and respective approval rates in each step of the Delphi
processes are summarized in Table 2 . Table 2 Questions and statements

Initial disagreement was regarded priorities depending on local resources, the use of energy
dissection devices and the risk of aerosolization, the indication for stenting for obstructed colorectal
cancer, the indication of laparoscopic lavage for diverticular disease, the indication of neoadjuvant
treatment for early rectal cancer in order to postpone surgery, the management of undiagnosed
pancreatic lesions, the indication for intragastric balloons to postpone bariatric surgery and the
indication for endoscopic therapies for achalasia and reflux disease to postpone surgery.

The study achieved its objective of formulating EAES evidence-based recommendations to provide
guidance on the resumption of MIS across various general surgery specialities, taking into account
the serious burden on our healthcare systems caused by the COVID-19 pandemic. These
statements provided descriptive safety guidance measures that should be undertaken in the
recovery plan for elective and emergency surgery across all subspecialties with specific measures
for MIS.



In a recent survey, over 28 million patients are awaiting treatment worldwide, a number which
continues to grow in the setting of new restrictions on delivery of care and a pandemic that is still
evolving [ 24 ]. As this progression is expected to continue, and given the uncertainty about the
ongoing pandemic, adaptive changes are required in procedure-based specialties to include safety,
logistic, service relocation, economic and ethical considerations [ 25 — 30 ].

Through this project, consensus was achieved on all the proposed statements by the expert across
the different domains, providing specific guidance on how to safely resume MIS and implement
adaptive changes in procedure specific manner.

This project adhered to Delphi principles dictating anonymous voting. The selection of the steering
group and the domains chairs was based on their peers’ recommendations and their leadership
positions across different specialties and of their expertise on the research methodology of
consensus development. The steering group did not contribute to the voting process.

The Delphi design allowed us to elicit the opinion of the EAES board members along with additional
key stake holders to complement the multidisciplinary and heterogeneous nature of the
international panel of experts. Although evidence synthesis was part of this project to generate
evidence-based recommendations, there was no found evidence that can inform the statements,
hence, relied on expert opinion.

A limited number of areas of continuing controversy were identified at the first voting round with lack
of consensus among members. Initial disagreement was encountered on how to prioritize surgery,
but ultimately total agreement was achieved by recommending that decisions should be based on
local resources, the regional control of the COVID-19 pandemic and the patients’ medical condition.
This was fundamental in deciding priorities also hereinafter for the rest of the consensus, but it is
probably an area that requires fundamental research in the immediate future.

While there was also general agreement on the need to screen all patients undergoing surgery
under general anaesthesia, by Reverse Transcription Polymerase Chain Reaction (RT-PCR) or
even by computer tomography (CT) or ultrasound (US) lung scan in symptomatic patients, the
option of regional anaesthesia should always be considered in suspected or positive patients for
whom surgery cannot be postponed. Elective oncologic surgery should be only offered to
SARS-CoV-2 negative patients or to previously positive patients after conversion to a negative
RT-PCR COVID-19 test.

One of the main objectives of this project was to clarify the role of MIS, considering the conflicting
information from different guidelines. This was based on the theoretical risk of possible
contamination due to aerosolization and the gas leaks demonstrated during laparoscopy [ 31 — 33 ].

Until high-level evidence will be available to provide an answer about the direct link between
SARS-CoV-2 contamination by pneumoperitoneum and its contagion to the operating team, the
application of MIS across all surgical specialities has been supported by the experts in this project,
provided local expertise is available and safety procedures are adhered to. Additionally, there was
wide agreement that the general preference for MIS according to guidelines should not depend on
the SARS-CoV-2 status or the indication of surgery in terms of elective and emergency settings.

These precautions are in line with the recent EAES/ SAGES recommendations to reduce gas leaks
[ 34 ], the generation of smoke and by the use of surgical smoke evacuating systems [ 16 ]. These
guidelines are also supported by the argument that containing potentially contaminated gas within a
defined space, as it happens during laparoscopy, should provide a better control of risk, when
compared to open surgery [ 11 ]. Regardless to the mode of surgery, limiting the use of energy
devices in SARS-CoV-2 positive patients was also recommended and favouring ligatures/clips
and/or stapling devices when possible. This is also in line with other recommendations
(EAES/SAGES) and with evidence suggesting gas escape through trocars [ 30 — 32 ]. General



recommendations for personnel safety in the OR including characteristics of the environment and
PPE were also confirmed [ 16 ].

In the emergency setting, a number of recommendations were proposed by the experts, supporting
conservative treatment for abscesses and collections in SARS-CoV-2 positive patients, rather than
offering immediate surgery, if the general condition of patients allows this. On the contrary, for acute
cholecystitis in SARS-CoV-2 positive patients, cholecystectomy was recommended when not
responsive within 24 h rather than interventional treatment such as percutaneous transhepatic
drainage, with the exception of ASA 3 and 4 patients.

In the field of abdominal wall surgery, laparoscopy was recommended for incarcerated ventral and
inguinal hernia if not otherwise contraindicated and should not be postponed if clinically indicated.
Emergency endoscopy (diagnostic and therapeutic) was supported in SARS-CoV-2 positive
patients, as the first line to assess and possibly to treat bleeding, neoplastic obstruction, perforation
and anastomotic leak. Similarly, laparoscopic surgery should be considered after failure of
conservative/endoscopic management in symptomatic patients, as well as the in acute diverticulitis
management according to the accepted algorithms.

Elective surgery for both malignant and benign disease should be postponed in SARS-CoV-2
positive patients until they return negative. This is also the case for hepatobiliary and pancreatic
non-neoplastic diseases, as well as other oncologic patients, in whom interim procedures should be
offered instead. For instance, drainage of the biliary tract by Percutaneous Transhepatic Biliary
Drainage (PTBD) or Endoscopic Retrograde Cholangio Pancreatography (ERCP) should be
considered as a bridging therapy.

In the field of bariatric surgery, the expert group in this project supported postposing elective
surgery until the recovery plan, and flexible endoscopic procedures such as intragastric balloons
was recommended as a bridge to surgery during the COVID-19 pandemic. Elective laparoscopic
treatment for ventral and inguinal hernia in SARS-CoV-2 negative patients may need to be
postponed depending on the local situation. Endocrine surgery should only be cancelled in
SARS-CoV-2 positive patients until they convert to negative. Otherwise, patients should be
prioritized depending on symptoms and oncological risk.

For upper and lower gastrointestinal cancer, neoadjuvant therapy could be considered for early
cancers in order to postpone surgery after the COVID-19 pandemic, but only within registered
studies, although difficult to arrange in short time. Functional disorders such as achalasia and reflux
disease should be treated as usual and surgery can be considered if not responding to conservative
treatment. The experts recommend that surgery should be delayed only in SARS-CoV-2 positive
patients. Similarly, elective surgical treatment of benign colorectal pathologies should be prioritized
based on patient and disease characteristics, local COVID-19 burden and institutional and staff
resources. If not otherwise contraindicated, colorectal resections should be completed with
anastomosis, while stoma formation should be applied as usual only for high-risk patients.
Particular attention should be paid when Transanal Endoscopic Microsurgery (TEMS) or TransAnal
Minimally Invasive Surgery (TAMIS) procedures are indicated, including TransAnal Total
Mesorectal Excision (TaTME), due to the particularly high risk of operator contamination. In fact,
alternative strategies for low rectal lesions, such as endoscopic mucosal resection and endoscopic
submucosal dissection, should be considered in SARS-CoV-2 positive. On the other hand, due to
its well proved benefits, a minimally invasive approach should be considered to treat colorectal
cancer as well as benign conditions such as inflammatory bowel diseases and recurrent
diverticulitis.

Finally, we focused on technology, education and research in the time of pandemic. The team of
experts outlined how research activity on digital technology and robotics should be encouraged to
focus on reducing the numbers of working personnel in wards, intensive care unit and the operating
rooms. In fact, this pandemic highlighted the importance of technology advancement in remote
teaching and mentorship. Innovative solutions for training such as video-based education in



combination with box trainers should be promoted to mitigate the restrictions of face-to-face
teaching. The experts outlined certain areas of further research targeting robotics, Artificial
Intelligence, advanced imaging and energy devices that could have a positive impact in times of
pandemic and restrictions due to social distancing. At the same time practical technological
solutions including sustainable materials and steam sterizilation for PPE should be investigated in
order to minimize production of waste.

Overall, this project highlighted interesting trends and controversies related to surgeons’ willingness
to overcome this difficult time, but it holds a number of limitations. There is a lack of empirical data
to support many of the underlying statements, hence weaknesses inherent to these guidelines
include the reliance on expert opinion and discussion to formulate recommendations. Despite the
limited evidence, this project highlighted a humber of clinically relevant questions that provide an
agenda to stimulate future research in this field. The selection of experts is another critical aspect
within consensus statements development. The expert group involved in this research were all the
EAES board members representing the research, technology and educational committees as well
as the members of the executive committee of the society. The response rate among the
participants was high across the entire process reflecting the hard work and commitment of the
board members to undertake this project and complete the project in a timely manner given the
urgency and the need for the guidelines.

The recommendations formulated by the EAES board create a framework for resumption of surgery
following COVID-19 pandemic with particular focus on the role of MIS across all specialities. The
statements have the potential for wide application in clinical setting, education and research across
different healthcare systems.
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