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ABSTRACT

Introduction. The COVID-19 pandemic has resulted in

unparalleled changes to patient care, including the suspen-

sion of cancer surgery. Concerns regarding COVID-19-

related risks to patients and healthcare workers with the re-

introduction of major complex minimally invasive and open

surgery have been raised. This study examines the COVID-

19 related risks to patients and healthcare workers following

the re-introduction of major oesophago-gastric (EG) surgery.

Patients and Methods. This was an international, multi-

centre, observational study of consecutive patients treated

by open and minimally invasive oesophagectomy and

gastrectomy for malignant or benign disease. Patients were

recruited from nine European centres serving regions with

a high population incidence of COVID-19 between 1 May

and 1 July 2020. The primary endpoint was 30-day

COVID-19-related mortality. All staff involved in the

operative care of patients were invited to complete a

health-related survey to assess the incidence of COVID-19

in this group.

Results. In total, 158 patients were included in the study

(71 oesophagectomy, 82 gastrectomy). Overall, 87 patients

(57%) underwent MIS (59 oesophagectomy, 28 gastrec-

tomy). A total of 403 staff were eligible for inclusion, of

whom 313 (78%) completed the health survey. Approaches

to mitigate against the risks of COVID-19 for patients and

staff varied amongst centres. No patients developed

COVID-19 in the post-operative period. Two healthcare

workers developed self-limiting COVID-19.

Conclusions. Precautions to minimise the risk of COVID-

19 infection have enabled the safe re-introduction of
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minimally invasive and open EG surgery for both patients

and staff. Further studies are necessary to determine the

minimum requirements for mitigations against COVID-19.

The COVID-19 pandemic has seen unprecedented

changes to the provision of healthcare so that services can

focus their efforts on managing the crisis. Due to signifi-

cant concerns pertaining to the safety of surgery and the

associated increased morbidity and mortality, many elec-

tive operative programmes were suspended.1 Following the

first ‘peak’ of the pandemic, many regions began the re-

introduction of elective surgery on a priority basis. Cancer

surgery was high on this priority list.

Despite significant improvements in approaches to peri-

operative care over the last decade, surgery for oesophago-

gastric (EG) cancer is still associated with significant

morbidity.2–4 Whilst wide-ranging mitigations for COVID-

19 have become commonplace, the re-introduction of EG

surgery has rightly highlighted concerns. Despite their need

for life-saving treatments, patients remain fearful about

their risk of contracting COVID-19 in hospital.5,6 In

addition to the increased risk posed to patients, there may

also be an unquantified risk to medical staff involved in

operative cases where the abdominal and thoracic cavities

are exposed for long periods.7,8 As a result, some centres

have been reluctant to re-start minimally invasive surgery

(MIS) programmes because of the perceived risks of the

escape of aerosolised COVID-19 viral particles from the

abdominal and thoracic cavities under high pressure.

Proponents of MIS argue that these risks are not evi-

dence based and can be easily mitigated with the use of

adequate personal protective equipment (PPE). Whilst

healthcare services have been keen to ensure that adequate

PPE is available for staff, it is not known what the mini-

mum necessary requirements for PPE are in the context of

COVID-19. Furthermore, in centres where the provision of

MIS was commonplace, suspending these approaches may

be exposing patients to wound and respiratory complica-

tions, which would result in longer lengths of stay in

hospital. This would be particularly disadvantageous at a

time where the risk of contracting COVID-19 in hospital

may be significant.9

This study aims to assess, in the context of significant

regional levels of COVID-19, the safety of re-introducing

MIS and open surgery for EG disease, both from the per-

spective of the patient and healthcare workers. The

objectives are as follows:

• To determine current practice with respect to mitiga-

tions aimed at reducing the risks of COVID-19 amongst

patients undergoing EG surgery and healthcare workers

involved in their care.

• In the context of these mitigations, to determine the

incidence of COVID-19 and non-COVID-19 morbidity

and mortality in both MIS and open surgery for EG

cancer surgery.

• In the context of these mitigations, to determine the risk

of ‘patient-to-staff’ transmission of COVID-19

amongst healthcare workers involved in the operative

care of EG surgical patients.

PATIENTS AND METHODS

Study Design

This was an international, multi-centre, observational

study of patients who were scheduled for elective mini-

mally invasive or open oesophagectomy or gastrectomy.

To assess the potential risk to healthcare workers of

undertaking these procedures, all staff members who were

present in theatre at the time of surgery were asked to

complete an anonymous COVID-related health

questionnaire.

Setting

Participant data were collected from nine specialist

European centres for EG surgery. Each centre served

patients from populations that had been particularly

affected by the COVID-19 pandemic from the perspective

of infections and deaths (UK, Italy, Spain, Belgium and the

Netherlands).

Participants

Consecutive patients who had undergone EG surgery

between the 1 May 2020 and the 1 July 2020 at each centre

were included. Patients were followed up for a minimum of

30 days. The following eligibility criteria for patients were

applied:

• Aged 18 years and over

• Procedure: oesophagectomy or gastrectomy (partial or

total)

• Pathology: malignant and benign disease

• Operative approach: totally minimally invasive, hybrid

minimally invasive or totally open surgery

All healthcare workers involved in the care of the

patient within the operating theatre were invited to com-

plete an anonymous health survey (Supplementary

Appendix 1). This group was the focus of our survey as

they were deemed at particular risk from potential ‘patient-

to-staff transmission’ due to their involvement in aerosol

generating procedures (intubation, extubation, minimally
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invasive surgery and thoracic surgery). Local collaborators

completed a register of eligible staff members during each

case to ensure all eligible healthcare workers could be

contacted to complete the survey. This non-validated

questionnaire was developed by the study team with the

objective of identifying the incidence of COVID-19 in

medical staff involved in the care of included patients.

Surveys were sent out after 15 July 2020 (14 days after the

final included patient underwent surgery) to accommodate

for a COVID-19 incubation period of up to 2 weeks.10

Regular weekly reminders were sent out for a period of

4 weeks to ensure a survey response rate of at least 70%

was achieved.

Procedures

Laboratory testing for COVID-19 was based on viral RNA

detection by quantitative reverse transcription polymerase

chain reaction (RT-PCR). Sampling, including nasopharyn-

geal swabs and bronchoalveolar lavage, and analyses were

undertaken according to local hospital protocols. RT-PCR

testing was available in all participating centres.

Oesophagectomy included both two- (intra-thoracic anasto-

mosis) and three-stage (cervical anastomosis) approaches.

Totally minimally invasive oesophagectomy (tMIE) was

defined as surgery using laparoscopic and thoracoscopic

techniques, with hybrid minimally invasive oesophagectomy

(hMIE) defined as surgery using a laparoscopic approach with

open thoracotomy. Both total and partial gastrectomy

requiring alimentary reconstruction were included, however,

wedge excision of gastric lesions was excluded from analysis.

Variables

Data were collected prospectively by each local collabo-

rating team using a standardised Microsoft Excel spreadsheet.

Patient demographics (age, sex, performance status, ASA

grade and Charlson co-morbidity index), disease data (his-

tology, disease stage and neo-adjuvant therapy), COVID-19-

related variables (previous RT-PCR testing and results) and

operative approach were collected for each case.

Participating centres were also asked to describe local

precautions employed to reduce the risk of COVID-19 to

both patients and staff (e.g. patient and staff screening or

testing, patient flow in hospital and intra-operative miti-

gations). In addition, data from the European Centre for

Disease Prevention and Control (https://www.ecdc.euro

pa.eu/) were collected to describe COVID-19-related hos-

pital and intensive care unit occupancy and death before

and during the study period.11 This was the preferred

method of contextualising our findings due to the signifi-

cant limitations associated with testing in the first wave of

the pandemic.

Outcomes

The primary patient outcome was 30-day COVID-19-

related mortality (confirmed by RT-PCR test) with the day

of surgery defined as day 0. Secondary outcomes were

COVID-19 infection (confirmed by RT-PCR test), non-

COVID-19-related respiratory complications and other

complications as defined by established international

guidelines (www.esodata.org and www.gastrodata.org) in

the field of EG surgery.12,13 Severity of outcomes was

graded according to the Clavien–Dindo (CD) scale and

Comprehensive Complications Index (CCI).14,15 The pri-

mary outcome from the healthcare worker survey was the

incidence of COVID-19 infection.

Study Size

A sample size was not applicable to this study. Whilst

recruiting centres were defined as ‘high volume’ in comparison

with others across Europe (at least 50–100 major EG cases per

annum), it was necessary to balance this against the likely lower

operative volumes as a result of the pandemic. Our aim was to

produce relevant and externally valid evidence within a rela-

tively short period of time, and so a pragmatic target of at least

100 eligible cases was set by the study management team.

Data Sources

Only routine, anonymised patient data were collected

with no change to clinical pathways.

Data Analysis

Descriptive statistics were used to report participant

characteristics and outcomes in this study including mean,

standard deviation and 95% confidence intervals where

appropriate. Patients outcomes were grouped according to

surgery type (oesophagectomy or gastrectomy) and oper-

ative approach (open or minimally invasive surgery).

Hybrid minimally invasive oesophagectomy (e.g. laparo-

scopic abdomen and open thoracotomy) was included in

the minimally invasive group. Statistical analyses of the

present study were performed using the R statistical

package (R Foundation for Statistical Computing, Vienna,

Austria. https://www.R-project.org/).

RESULTS

Overview

A total of 158 patients and 403 healthcare workers were

eligible for inclusion into the study. Figure 1 shows the

weekly incidence of COVID-19-related impacts in the
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regional populations served by participating centres since

the start of the pandemic. Table 1 presents the precautions

taken by centres to reduce the COVID-19-related health

risk amongst patients and healthcare workers. No centre

mirrored another with respect to mitigations across all

domains (hospital precautions, patient screening, staff

screening and protection, and intra-operative precautions).

Patient Outcomes

A summary of the 158 eligible patient characteristics is

presented in Table 2. A total of 71 oesophagectomies and

82 gastrectomies were completed. Three cases (1.9%) were

abandoned, and two (1.3%) gastrectomy were converted to

palliative bypass due to metastatic disease. A total of 67
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TABLE 1 Precautions taken to minimise the risk of COVID-19 infections amongst patients and medical staff

Precaution Amsterdam Bilbao Brescia Leuven London Madrid Manchester Milan Verona

Hospital COVID-free hospital

COVID-free area within 
hospital managing COVID 
patients

Admission to COVID-free 
ITU/HDU

Admission to COVID-free 
area within ITU/HDU 
managing COVID patients

Discharge from ITU to 
dedicated COVID-free 
ward

Patient Screening Pre-op isolation

Pre-op PCR antigen 
testing

Pre-op CT chest to rule 
out occult COVID infection

Post-op isolation

Staff screening Staff testing

Staff screening

PPE in the 
Operating Room Double glove

Masks Surgical 
mask

FFP3

FFP2

Surgical 
mask

FFP3 FFP3 FFP3

FFP2

Double 
surgical 
mask

FFP3
FFP3

FFP2

FFP3

Surgical 
mask

Closed safety glasses

Visor

Respirator Hoods

Balloon ports

Dedicated CO2 
management system.

Used routinely during the study Not used during the study Used selectively during the study. PPE (personal protective equipment)

4820 M. Alasmar et al.



(42.4%) open procedures, 88 (55.7%) minimally invasive

(71 totally minimally invasive, 16 laparoscopy and open

thoracotomy and 1 laparotomy with thoracoscopy) and 3

(1.9%) minimally invasive converted to open procedures

were undertaken. Data completeness with at least 30-day

follow-up was achieved in all cases. Primary and secondary

outcomes for each operative approach of the 153 com-

pleted cases are summarised in Table 3. Supplementary

Appendix 1 provides a comprehensive anonymised report

of all patient outcomes by centre as defined by established

international guidelines in the field of EG surgery.12,13

Pre-operative COVID-19 testing was undertaken in 149

patients (94%), with one centre not adopting a routine pre-

operative testing policy at the time of the study. A total of 2

of the 149 tested (1.3%) were found to be positive for

COVID-19, resulting in the postponement of their surgery.

One patient tested negative 2 weeks later, whilst the other

required multiple tests over the course of 6 weeks before a

negative COVID-19 test was achieved. Both proceeded

with surgery with curative intent as planned.

With respect to the primary outcome, 39 (24.7%)

patients underwent post-operative RT-PCR testing for

suspected COVID-19 infections, of which none were pos-

itive. One death was reported (0.6%), which was ascribed

to respiratory failure following open total gastrectomy in a

patient whose post-operative RT-PCR test for COVID-19

was negative. Median length of stay in hospital was

10 days (oesophagectomy 12 days, gastrectomy 8 days),

with 153 (97.5%) being discharged home, and the

remaining 4 (2.5%) to an intermediate care facility.

Healthcare Survey Outcomes

Of the 403 healthcare workers eligible for inclusion into

this study, 313 (77.7%) completed the COVID-19-related

health survey (characteristics and outcomes summarised in

Table 4). All centres had access to RT-PCR testing for staff

members suspected of COVID-19. With respect to the

primary outcome, two (0.6% of total responses) healthcare

workers (one surgeon, one scrub nurse) from the same

hospital tested positive for COVID-19 during the study

period. Both had participated in fewer than five gastrec-

tomies, no oesophagectomies and no minimally invasive

surgery. Both participants reported that household mem-

bers had shown symptoms of COVID-19 and/or tested

positive.

DISCUSSION

This study investigated the re-introduction of open and

minimally invasive gastrectomy and oesophagectomy

during the first wave of the COVID-19 pandemic. Our

results suggest that, despite significant levels of COVID-19

in local populations, mitigations against the risk of

COVID-19 infection were sufficient to safely re-introduce

major EG surgery across Europe. Furthermore, concerns

surrounding the use of MIS have not been substantiated in

our multi-centre cohort, suggesting that laparoscopic and

thoracoscopic surgery can continue without risk to patients

or healthcare workers in the operating theatre. Patients

were generally older, suffered from co-morbidities and

TABLE 2 Characteristics of patient participants

n = 158 (%)

Demographics

Age (years) 64.5 (mean) (SD 10.80)

Sex

Male 108 (68.35%)

Female 50 (31.65%)

Charlson co-morbidity index 4 (mean) (SD 2.12)

WHO performance status

0 84 (53.16%)

1 57 (36.08%)

2 12 (7.59%)

3 2 (1.27%)

Unknown 3 (1.27%)

ASA

1 10 (6.33%)

2 92 (58.23%)

3 52 (32.91%)

4 4 (2.53%)

Disease

Benign 13 (8.23%)

Malignant 145 (91.77%)

Malignant subtype 145

Adenocarcinoma 112 (77.2%)

Squamous cell carcinoma 16 (11%)

GIST 9 (6.2%)

Others 7 (4.8%)

Unknown 1 (0.7%)

Cancer stage 128

1 15 (11.72%)

2 45 (38.28%)

3 51 (39.84%)

4 9 (7.03%)

Unknown 8 (6.25%)

Neoadjuvant therapy

Chemotherapy 64 (40.51%)

Chemoradiotherapy 39 (24.68%)

Surgery alone 55 (34.81%)

SD standard deviation

Safe Esophago-Gastric Surgery During COVID-19 4821



TABLE 3 Outcomes of patients undergoing oesophago-gastric resectional surgery between 1 May and 31 June 2020

All cases Oesophagectomy Gastrectomy

n = 158 All

n = 71

Open

n = 12

Minimally

invasive

n = 59

All

n = 82

Open

n = 54

Minimally

invasive

n = 28

Complications (any grade) (%) 94 (59.49%) 49

(69.01%)

9 (75.00%)

40 (67.80%) 45 (54.88%) 37

(68.52%)

8 (28.57%)

Worst Clavien–Dindo grade

1 (%) 21 (13.29%) 4 (5.63%) 2 (16.67%)

2 (3.39%) 17 (20.73%) 14

(25.93%)

3 (10.71%)

2 (%) 44 (27.85%) 24

(33.80%)

5 (41.67%)

19 (32.20%) 20 (24.39%) 17

(31.48%)

3 (10.71%)

3 (%) 16 (10.13%) 10

(14.08%)

1 (8.33%) 9 (15.25%)

6 (7.32%) 4 (7.41%) 2 (7.14%)

4 (%) 12 (7.59%) 11 (15.49%) 1 (8.33%) 10 (16.95%)

1 (1.22%) 1 (1.85%) 0

5 (%) 1 (0.63%) 0 0 0 1 (1.22%) 1 (1.85%) 0

Mean CCI 15.6 23.0 23.8 22.9 9.3 11.5 5.0

Standard deviation 19.3 20.5 20.8 20.4 16.4 17.9 12.2

95% confidence interval 12.52–

18.59
13.14–

32.89
6.24–

43.10
7.71–38.01 5.30–13.30 -3.76–

26.79
-1.81–11.88

COVID-19 infection

Not tested (%) 116 (73.42%) 56

(78.87%)

11 (91.67%)

45 (76.27%) 60(73.17%) 38

(70.37%)

22 (78.57%)

Tested negative (%) 37 (23.41%) 13

(18.31%)

1 (8.33%) 14 (23.73%)

22 (26.83%) 16 (29.63%) 6 (21.43%)

Tested positive (%) 0 0 0 0 0 0 0

Respiratory complications 55 (34.81%) 37

(52.11%)

5 (41.67%)

32 (54.24%) 18 (21.95%) 13

(24.07%)

5 (17.86%)

Pneumonia (%) 24 (15.19%) 12

(16.90%)

2 (16.67%)

10 (16.95%) 12 (14.63%) 7 (12.96%) 5(17.86%)

Pneumothorax (%) 5 (3.16%) 4(5.63%) 0 4(6.78%) 1 (1.22%) 1 (1.85%) 0

Pleural effusion requiring additional

drainage procedure (%)

15 (9.49%) 13 (18.31%) 3 (25.00%) 10 (16.95%)

2 (2.44%) 2 (3.70%) 0

Acute aspiration (%) 2 (1.27%)a 2 (2.82%) 0 2 (3.39%) 0 0 0

Chest tube drainage for[ 10 days

post-op (%)

1 (0.63%) 1 (1.41%) 0 1 (1.69%) 0 0 0

Respiratory failure requiring re-

intubation (%)

8 (5.06%) 5 (7.04%) 0 5 (8.47%) 3 (3.66%) 3 (5.56%) 0

aOne patient who had their procedure abandoned suffered this complication

CCI comprehensive complication index

4822 M. Alasmar et al.



would potentially be exposed to devastating consequences

had they contracted COVID-19.1 Furthermore, the centres

included in this study served populations particularly

affected by COVID-19. Hence, whilst our case study

focused on patients undergoing major EG surgery, the

results are likely applicable to many patient groups and

provide data that can be used to reassure both patients and

healthcare workers.

Approaches to minimise the risk of developing COVID-

19 in both patients and staff undoubtedly contributed to our

findings. However, these approaches were not uniform or

standardised and reflect a lack of evidence base and dif-

fering local, national and international responses from

governments and professional societies. Understanding

what constitutes ‘minimum required precautions’ is a topic

which requires further exploration. As a minimum, all

patients in our study were managed in ‘COVID-19-free’

areas within hospitals and most were tested pre-operatively

without needing pre- or post-operative isolation. The

greatest levels of variation seemed to relate to the level of

PPE worn by staff in theatre. Whilst necessary, precautions

must be carefully balanced against unintended conse-

quences such as the devastating impact on surgical waiting

lists which may now take years to rectify.16,17 For example,

policies that require both patients and their households to

self-isolate before major elective surgery are simply

TABLE 4 Characteristics of

healthcare workers who

completed COVID-19-related

health survey

n = 313

Job title

Anaesthetic support staff 23 (7.4%)

Anaesthetists 68 (21.7%)

Surgeon 96 (30.7%)

Scrub nurse 97 (31.0%)

Other theatre team 17 (5.4%)

Other 12 (3.3%)

Days worked in theatre

\ 10 26 (8.3%)

10–20 54 (17.3%)

21–30 55 (17.6%)

31–40 53 (16.9%)

[ 40 125 (39.9%)

Number of EG surgeries participated in

\ 5 181 (57.8%)

5–10 76 (24.3%)

11–15 25 (8.0%)

16–20 15 (4.8%)

[ 20 16 (5.1%)

Number of non-EG surgeries participated in

0 9 (2.9%)

\ 5 42 (13.4%)

5–10 37 (11.8%)

11–15 33 (10.5%)

16–20 42 (13.4%)

[ 20 150 (47.9%)

COVID-19-related information

Required to isolate prior to study 50 (16.0%)

Tested for COVID-19 prior to study 124 (39.6%)

Negative 106 (33.9%)

Positive 18 (5.75%)

Required to isolate or be tested during study 40 (12.78%)

Negative 38 (12.1%)

Positive 2 (0.6%)

Suspected or confirmed positive members of household 19 (6.0%)
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impractical for most, potentially psychologically harmful

and may in fact hinder the efficient utilisation of scarce

operating theatre capacity. In our study, most centres did

not require patients to isolate pre-operatively. Whilst it is

possible that a proportion of patients may have initiated a

form of isolation or ‘social distancing’, our data suggest

that this does not need to be prescriptive. Furthermore,

others have suggested that the use of some PPE may be

associated with significant challenges during intra-opera-

tive communication between staff members.18 As local,

regional and national PPE recommendations evolve, care-

ful evaluation will be required to ensure that patients and

staff remain safe. Whilst it should be recognised that the

local population incidence of COVID-19 will play a factor,

we recommend that further evidence-based guidance from

national and international professional societies be devel-

oped so that guidance can be updated.

In the current climate, minimising the direct risks of

COVID-19 to patients undergoing major complex surgery

is paramount. However, as EG surgery is associated with

significant risk of complications, a ‘safe’ surgical pathway

for this patient group must also ensure that appropriate

resources are available to manage morbidity in the post-

operative period. Our study suggests that collaborators

were able to deliver safe care to patients and achieve low

levels of morbidity and mortality. However, many health-

care services have ‘re-deployed’ vitally important members

of surgical, anaesthetic and nursing teams and diverted

intensive care resources to help manage the pandemic. This

leaves elective surgical services vulnerable and has led to

large numbers of elective cancellations.17 Many centres

included in our study had suspended their surgical pro-

grammes during the initial peak incidence of the pandemic

for this reason. Some collaborators adopted different

approaches and rationalised regional services so that high-

risk surgery was undertaken on ‘cold operative sites’ where

patients with COVID-19 were not admitted. The lead

collaborating centre in our study aimed to limit hospital

occupancy to around 60% during the first wave so that

resources could be appropriately shared between COVID-

19, emergency and cancer surgery patients. Such fig-

ures are not necessarily applicable to other centres, which

must take into account the number of complex/major sur-

gical services within the hospital, the local population

levels of COVID-19 and available resources.

One of the unintended consequences of the pandemic

has been the devastating impact on patients with disease

unrelated to COVID-19. Several guidelines that detail how

surgical care should be prioritised during this time have

been developed for clinical practice.19,20 Whilst delaying

cancer surgery would understandably risk the repercussions

of disease progression, many other patients with conditions

that impact severely on quality of life have also been

affected. Most collaborating centres only undertook cancer

surgery when elective programmes first recommenced.

However, as confidence grew that patients could be treated

safely, a small number of surgical cases for benign disease

were successfully undertaken. The argument for under-

taking (complex) benign elective cases during the

pandemic is one which should be considered alongside

local resource availability and therefore broad recommen-

dations cannot be made. Whilst it is understandable that

this subset of patients will be prioritised differently from

cancer cases, the results of delays in this cohort should not

be ignored.

The background incidence of COVID-19 in the local

population is a key consideration when reflecting on this

study’s findings. We opted to describe the impact of

COVID-19 in terms of hospitalisations, intensive care unit

bed occupancy and deaths as testing capabilities were

significantly limited during the first wave of the pandemic.

This enables more reliable comparisons between the first

pandemic wave to be made with subsequent waves,

allowing healthcare professionals and managers to use

previous experience, aid decision-making and service

organisation. Collaboration was purposefully sought from

centres serving populations significantly impacted by the

pandemic. Healthcare services, medical staff and patients

can therefore be reassured that our findings are likely to be

widely applicable. Furthermore, whilst we included

patients from regions which had seemingly past their

‘peak’ incidence, the COVID-19 prevalence remained

significant during our operative period. Nonetheless, all the

regions included in this study have since been through

additional surges of COVID-19 cases, and it is unques-

tionable that, at the time of writing, we are in a second, and

in some cases third, wave of the pandemic. It is possible

that, as some regions surpass the regional COVID-19

prevalence which occurred during our study, and despite

robust mitigations, COVID-19 infections may begin to

appear in patients undergoing major complex surgery with

devastating impacts. Recent estimates from the World

Health Organization suggest that populations will remain at

risk for at least the next 2 years.21 It is therefore essential to

establish robust systems which will provide the safe

treatment of complex life-shortening or life-changing dis-

ease for the foreseeable future and ensure that outcomes

continue to be monitored and transparently reported.

It has been suggested that MIS may expose medical staff

to increased risk of contracting COVID-19 infection due to

the possibility of virus aerosolisation in surgical smoke.7,8

In addition, it is generally accepted that operative times are

longer for MIS compared with open surgery, particularly in

the field of EG disease, potentially extending the viral

exposure. Initially, these concerns resulted in guidance

based on low-level evidence advising healthcare services to
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avoid MIS where possible.22 Many groups have now

updated their recommendations with less cautionary lan-

guage. Nonetheless, the initial guidance meant that some

patients could not be offered surgical approaches, which,

particularly in the case of EG surgery, can lead to fewer

complications and a shorter length in hospital stay.23–25

Two healthcare workers developed self-limiting COVID-

19 infections during the study period. Both had participated

in fewer than five open gastrectomy surgeries with no

involvement in either MIS or oesophagectomy. Both

reported that household members had exhibited symptoms

and/or tested positive for COVID-19, suggesting that their

cases were not nosocomial. Our findings therefore support

the continued use of MIS on the proviso that risk-reducing

precautions are maintained. Again, what these precautions

should entail is a matter which requires further study. For

example, whilst recruiting centres did not uniformly use

balloon ports to reduce the risk of smoke escape, all used

some form of dedicated smoke evacuation filter.

The strengths of this study include its prospective,

multi-centre design. We considered the safety of not only

patients, but also medical staff, of whom 77% completed

their health survey. To the best of the authors’ knowledge,

this is the first study in this field examining the re-intro-

duction of major complex EG surgery across several

centres during the COVID-19 pandemic. Furthermore, our

study considered the background incidence of COVID-19

in the local populations of each participating centre and its

relation to the first pandemic ‘peak’.

There are some limitations which require further dis-

cussion. We adopted a pragmatic approach to measuring

the incidence of COVID-19 amongst healthcare workers.

We opted to invite those who were involved in the oper-

ative care of patients to complete the survey. This was

because the study aimed partly to provide data about the

safety of minimally invasive surgery to staff. It could be

argued that other healthcare workers, such as nurses, may

similarly be at increased risk from patient-to-staff trans-

mission. The anonymous nature of our health survey aimed

to encourage all types of medical staff, some of whom had

never previously participated in research, to engage in an

open and transparent manner. However, such an approach

relies purely on self-reporting, which is associated with

inherent limitations. For example, the survey would not

establish a reliable understanding of how many healthcare

workers had contracted COVID-19 and remained asymp-

tomatic, as not all the recruiting centres adopted regular

testing for their employees. The rate of asymptomatic

COVID-19-positive healthcare workers will vary from

location to location and is also likely to change as the

pandemic progresses.26 And, whilst the risk of nosocomial

infection between healthcare workers is likely to be low,27

there remains a possibility of in-hospital transmission

which mandates the continued need for PPE. Furthermore,

medical staff involved in the peri-operative care of patients

often worked across numerous specialities. Had the

COVID-19 infection rates amongst staff been significant, it

would have been difficult to discern whether this was due

to a particular type of surgery or indeed whether the

infection was acquired outside of the hospital environment.

However, given the extremely low incidence of COVID-19

amongst staff, we do not believe that this influenced the

findings of our study. Finally, it is accepted that estab-

lishing accurate population incidence of COVID-19 is

difficult.25 Moreover, the accuracy of laboratory testing

used to ascertain whether patients contracted COVID-19 is

associated with its own challenges.28 As such, we

acknowledge that these factors may have impacted on the

findings presented in this study.

CONCLUSIONS

Major minimally invasive and open EG surgery has

been safely re-introduced in centres serving populations

significantly affected by COVID-19. Differing approaches

to mitigations against COVID-19 resulted in no infections

amongst patients. Only two healthcare workers tested

positive for (self-limiting) COVID-19 during the study

period. Further study is urgently needed to understand the

minimum precautionary measures required to ensure

patients and staff remain safe.
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