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Abstract

Introduction The emergence of the novel coronavirus Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
and the coronavirus disease COVID-19 has impacted enormously on non-COVID-19-related hospital care. Curtailment of
intensive care unit (ICU) access threatens complex surgery, particularly impacting on outcomes for time-sensitive cancer
surgery. Oesophageal cancer surgery is a good example. This study explored the impact of the pandemic on process and short-
term surgical outcomes, comparing the first wave of the pandemic from April to June in 2020 with the same period in 2019.
Methods Data from all four Irish oesophageal cancer centres were reviewed. All patients undergoing resection for oesopha-
geal malignancy from 1 April to 30 June inclusive in 2020 and 2019 were included. Patient, disease, and peri-operative
outcomes (including COVID-19 infection) were compared.

Results In 2020, 45 patients underwent oesophagectomy, and 53 in the equivalent period in 2019. There were no differences
in patient demographics, co-morbidities, or use of neoadjuvant therapy. The median time to surgery from neoadjuvant therapy
was 8 weeks in both 2020 and 2019. There were no significant differences in operative interventions between the two time
periods. There was no difference in operative morbidity in 2020 and 2019 (28% vs 40%, p = 0.28). There was no in-hospital
mortality in either period. No patient contracted COVID-19 in the perioperative period.

Conclusions Continuing surgical resection for oesophageal cancer was feasible and safe during the COVID-19 pandemic
in Ireland. The national response to this threat was therefore successful by these criteria in the curative management of
oesophageal cancer.
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Introduction

The emergence of the novel coronavirus Severe Acute Respira-
tory Syndrome Coronavirus 2 (SARS-CoV-2) and the corona-
virus disease COVID-19 have had an enormous impact on non-
COVID-19 related hospital care. Disruption to surgical services
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in Ireland and elsewhere due to seasonal viral illness is not a new
phenomenon [1, 2]; however, the impact that COVID-19 has had
on the provision of surgical services worldwide is unprecedented
[3]. As the pandemic initially took hold, there were justified fears
about increased perioperative mortality in patients who were
suffering with COVID-19 or who were infected with SARS-
CoV-2 post-operatively [4—6]. There is an obvious requirement
for strategies that allow risk stratification and the provision of
safe elective surgical care. There are numerous advisory bodies
publishing guidelines on how to provide surgical care during the
COVID-19 pandemic [2]. Although these are sometimes con-
flicting, there is a clear consensus that separating services into
COVID-19 and non-COVID-19 streams, or indeed separating
hospital services into COVID-19 and non-COVID-19 hospitals,
should be a key component of organisational strategy [2].
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The impact of COVID-19 on a healthcare system depends
on a number of factors, including the ‘spike’ in acute cases,
the resilience of the healthcare system to deal with surges in
patient numbers, and bed capacity (both ward-based and criti-
cal care) and safe staffing levels [2]. It has long been recog-
nised that Ireland consistently exceeds the internationally rec-
ognised target of a maximum of 85% bed occupancy [7]. The
addition of COVID-19 therefore brings a significant stressor
to the Irish healthcare system and inevitably brings challenges
in how we provide surgical services.

Surgery is the cornerstone for the curative treatment of
oesophageal cancer, often combined with preoperative chemo-
therapy alone or combined with a combination of chemother-
apy and radiation therapy for locally advanced disease.
[8]. In contrast to squamous cell cancer of the oesopha-
gus, where high dose radiation with chemotherapy, so-called
definitive chemoradiation (dCRT), represents a valid alterna-
tive, this does not apply to adenocarcinomas which constitutes
approximately 75% of the cancers managed in Ireland [8]. Fur-
thermore, delaying treatment brings a significant risk of disease
progressing from potentially curable to metastatic cancer.

Patients in the Irish population with oesophageal cancer
tend to be older and have medical comorbidities, with a high
incidence of cardiorespiratory disease, obesity, and diabetes
[9]. When this is combined with complex major surgery with
an inherent significant risk of perioperative cardio-pulmonary
complications, and a risk of mortality of between 1 and 5%,
the added risk of mortality would be high if they acquired
COVID-19 in the perioperative period.

As part of the response to the COVID-19 pandemic, the
Irish government in conjunction with the Department of
Health and the National Cancer Control Program (NCCP) tem-
porarily leased capacity from the private hospital sector [10].
This allowed a significant, albeit temporary, increase in bed,
intensive care, and operating theatre capacity, while services
in the public sector were diverted to dealing with COVID-19.
Initial reports have shown this strategy allowed surgical care
to proceed in a safe manner on a broad front [10]. The aim of
this study is to describe the impact of the pandemic’s first wave
on the delivery of surgery for oesophageal cancer. We report
herein how these measures were successful in maintaining
optimum pathways for patients, and achieving successful out-
comes. This experience will also inform the delivery of such
care in the current and potentially future waves of COVID-19
in Ireland.

Methods

A retrospective review of prospectively maintained data-
bases in St James’s Hospital (SJH) and Beaumont Hospital
(BH) in Dublin, Mercy University Hospital (MUH) in Cork
and University Hospital Galway (UHG), was performed.

@ Springer

Patients undergoing surgery with curative intent of oesoph-
ageal or oesophagogastric junction cancer between 1 April
and 30 June 2020 were included and were compared with
patients treated in the equivalent time period in 2019. In
March 2020 SJH and BH were designated as COVID-19
treating hospitals. As part of the public—private partnership
deal, the oeosophagogastric teams from SJH and BH had
access to facilities in the Beacon Hospital Dublin, and the
Blackrock Clinic in Dublin (designated as non-COVID-19
hospitals) to facilitate such operations. Operations proceeded
in MUH and UHG without accessing the private system and
separate pathways were introduced to facilitate time sensi-
tive surgery separately to COVID-19-related care.

Pre-operative approach

All patients with a diagnosis of oesophagogastric cancer
underwent: oeophagogastric-duodenoscopy with biopsy,
endoscopic ultrasound (EUS) for local staging of oesopha-
geal cancer, laparoscopy with peritoneal washings for junc-
tional oesophageal cancers, and PET-CT, and were discussed
at a multi-disciplinary meeting (MDM). In 2019, MDMs
were conducted in person. From March 2020, delivery of
MDMs switched to a secure video-conferencing platform
to facilitate remote working and physical distancing. The
pre-operative approach and work-up was not altered in spite
of the COVID-19 pandemic.

Treatment

Some patients on 1 April were already on a treatment path-
way using neo-adjuvant therapy. Where possible patients’
treatment continued as planned. For those who had recently
completed neoadjuvant treatment with curative intent,
their pathway continued as planned. All urgent cancer care
was separated from SJH and temporarily relocated to the
Beacon Hospital. A proportion of urgent care was tem-
porarily relocated from BH to the Blackrock Clinic, with
some care continuing in BH on care pathways separate to
COVID-19-related care. In the Beacon Hospital and Black-
rock Clinic, inpatient care was facilitated by consultant and
non-consultant staff from SJH and BH respectively for peri-
operative and post-operative care. Cancer surgery remained
on site in MUH and UHG on new care pathways separate
from COVID-19-related care. Outpatient consultations were
provided remotely where deemed safe and appropriate by
the relevant consultant. All patients physically attending an
outpatient appointment underwent a pre-screening question-
naire and a temperature check. Patients and clinicians wore
face coverings and maintained social distancing as much as
appropriate during consultations. Patients who were planned
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admissions for surgery underwent naso-pharyngeal swab-
bing with polymerase chain reaction (PCR) testing at most
72 h prior to their admission. On admission they underwent
a screening questionnaire designed to identify any new
COVID-19 symptoms or any potential close contacts that
would require a period of isolation. A lung CT scan was also
performed within 48 h of surgery in selected cases (particu-
larly in the early stages of the pandemic while the efficacy
of PCR screening was being established), consistent with
national guidelines, to ensure that no early signs of COVID
were present in PCR negative patients. Where possible
patients were treated in single bed bays both in the inten-
sive care unit and on the ward for the duration of their stay.

Analysis

Analysis of data was performed using Graphpad Prism (v.
8.4.2, Graphpad Software, San Diego, USA). Categorical
variables were compared using Fischer’s exact test, and
Mann-Whitney U test was used for continuous variables.

Ethics

Approval from the local audit committee was obtained in
each participating centre.

Results

During the first wave of the SARS-CoV-2 pandemic, 45
patients underwent surgery for oesophageal or oesophago-
gastric junction cancer, compared with 53 in the same time
period in 2019. The groups were well matched (Table 1).
There were no differences in age, gender distribution, BMI,
or co-morbidity. There were no differences in the use of neo-
adjuvant therapy in either patient cohort, with most patients
receiving either peri-operative chemotherapy or neoadjuvant
chemoradiotherapy, as per the FLOT and CROSS protocols,
respectively [11, 12]. A particular concern was that the pan-
demic might delay access to time sensitive interventions,
particularly surgery following perioperative therapy, but
there was no difference in the time from finishing neoadju-
vant therapy to definitive surgical intervention between the
two groups (8 weeks in both 2019 and 2020; Table 1). In
total, 28 patients had operations facilitated by the Beacon
Hospital and Blackrock Clinic.

There were no significant differences in disease char-
acteristics for those undergoing oesophagectomy in 2019
and 2020 (Table 2). Although concerns remain that patients
may present later due to delaying seeking treatment, the
majority of these patients were already undergoing inves-
tigation or on treatment pathways when the pandemic was
beginning. The operative interventions undertaken were

Table 1 Demographics of
patients undergoing surgery for

Oesophagectomy 2019 Oesophagectomy 2020  p-value

; . (n=153) (n=45)
oesophagogastric malignancy
El:lgl\r;lg Dthlegﬁrst glan? of tgeh Mean age (range) 63.8 (38-86) 64.5 (46-82) 0.72%*
correspondiﬁznti;r:lge??odtine M:F 37:16 37:8 0.2
2019 ASA
I 5/53 5/45
I 31/53 30/45
111 17/53 10/45
v 0/53 0/45 0.55%
Mean BMI 27.9 (19.9-37.2) 26.5 (19.2-36.5) 0.06%*
Current smoker 8/53 (15%) 3/45 (T%) 0.33%*
Ex-smoker 20/53 (38%) 16/45 (36%) 0.83%*
Diabetes 6/53 (11%) 5/45 (11%) 1.0*
Hypertension 26/53 (49%) 25/45 (56%) 0.17%*
Hyperlipidemia 17/53 (32%) 17/45 (38%) 0.52%
Neoadjuvant chemotherapy 11/53 21%) 11/45 24%) 0.80%*
Neoadjuvant radiation therapy 1/53 2%) 0/45 (0%) 1.0*
Neoadjuvant combination therapy 25/53 (47%) 23/45 (51%) 0.84*
No pre-operative treatment 16/53 (30%) 11/45 24%) 0.65%*
Median time from NACTx/NACRTX to 8 weeks (4-23) 8 weeks (6-20) 0.66**

surgery

*Fischer’s exact test
**Mann—Whitney U
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equivalent. The most common intervention in both 2019
and 2020 was 2-stage en bloc oesophagectomy (38/53, 72%
and 34/45, 76% respectively, p = 0.9). There was no differ-
ence in operative approach between 2019 and 2020 (open
30/53, 57% and 23/45, 51%, p = 0.86). Interestingly, in
spite of early concerns about the safety of minimally inva-
sive surgery and the potential for aerosolisation of virus,
the number of minimally invasive operations was equiva-
lent [13]. There was no difference in post-operative mor-
bidity (15/53, 28% vs 18/45, 40%, p = 0.28), and there was
no 90-day or in-hospital mortality in either time period.
Post-operative length of stay was equivalent between the
two time periods.

There were no instances of peri-operative COVID-19
infection, although one asymptomatic patient had PCR con-
firmed COVID-19 infection in the interval between finishing

neoadjuvant therapy and progressing to surgery. This infec-
tion did not impact on their date of surgery.

Discussion

The Irish hospital system has never undergone a stressor
such as the SARS-CoV-2 pandemic. For the delivery of sur-
gery, there were credible fears that patients could not get
surgery performed due to both the risk of vulnerable high-
risk patients contracting SARS-CoV-2, with attendant high
mortality [5, 6]. An initial report, of 1128 surgical patients,
mostly for emergency surgery, with a perioperative diagnosis
of COVID-19 (within seven days pre-operatively, or within
30 days post-operatively), reported a mortality rate of 25.6%,
with the highest risk in those who developed pulmonary

Table 2 Tumour characteristics,

T . Oesophagectomy 2019  Oesophagectomy 2020  p-value
operative intervention, apd (n =53) (n = 45)
30-day outcomes for patients
undergoing oesophagectomy Tumour location
?Eﬁ:ezi)nlé ilp;‘} i? ;gﬁg&% o Upper/middle third 4/53 (8%) 4/45 (8%)
30 June 2020 Lower third 21/53 (39%) 18/45 (35%)
Junctional (types I and II) 24/53 (45%) 20/45 (49%)
Other 4/53 (8%) 3/45 (8%) 0.99*
Histology
Adenocarcinoma 44/53 (83%) 38/45 (86%)
SCC 8/53 (15%) 6/45 (11%)
HGD 1/53 2%) 1/45 (3%) 0.96%*
Other
Operative intervention
Transhiatal oesophagectomy 10/53 (19%) 6/45 (13%)
2-stage oesophagectomy 38/53 (72%) 34/45 (76%)
3-stage oesophagectomy 1/53 2%) 1/45 (2%)
Extended total gastrectomy 4/53 (8%) 4/45 (9%) 0.90*
Operative approach
Open 30/53 (57%) 23/45 (51%)
Hybrid 4/53 (8%) 4/45 (9%)
Minimally invasive 19/53 (35%) 18/45 (40%) 0.86*
90-day morbidity 15/53 (28%) 18/45 (40%) 0.28*
PPCs/Pneumonia 14/53 (26%) 9/45 (20%) 0.42%
Anastomotic leak 6/53 (11%) 4/45 (9%) 0.48*
ARDS 3/53 (6%) 0/45 (0%) 0.24*
Other 6/53 (12%) 5/45 (11%) 0.75*
Readmission to critical care 3/53 (6%) 1/45 2%) 0.62%*
Re-intervention 6/53 (8%) 6/45 (13%) 0.77*
In hospital mortality 0/53 0/45 1.0*
90-day mortality 0/53 0/45
Median length of stay 13 (7-56) 12 (6-55) 0.38*
Peri-operative COVID-19 infection N/A 0/45 n/a

n/a not applicable

“Fischer’s exact test
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complications from COVID-19 [6]. In elective surgery with
a perioperative diagnosis of COVID-19, the mortality rate
was 18.9%, again with a significant increase among those
with pulmonary complications, particularly those that devel-
oped acute respiratory distress syndrome (ARDS) [6]. As a
result of pulmonary complications 21.3% of patients were
re-intubated. A significant although lower risk was reported
in a Dutch propensity-matched study which demonstrated
a perioperative mortality of 12% (compared with 4.6% in
the non-COVID-19 population) in a mixed population of
emergency and elective surgery [14].

Oesophageal cancer surgery carries significant risks, with
major postoperative pulmonary complications (PPCs) the
most significant cause of major morbidity and mortality [15].
Recent reports from Ireland show a 1% overall in-hospital
mortality rate, a 30% incidence of PPCs, 18% for pneumonia,
9.5% for respiratory failure, and 2.7% for ARDS [15]. Clearly,
the risks posed by SARS-CoV-2 in this population must be
carefully mitigated to prevent increased perioperative mortal-
ity and life-threatening respiratory morbidity. An added risk
of COVID-19 may be on increasing the risk of anastomotic
leaks, as has been reported for colorectal cancer resections,
as anastomotic leaks are reported in between 5 and 25% of
oesophageal cancer cases and may have fatal consequences
[15, 16, 17]. It has not yet been established if there is a causal
link between COVID-19 infection and anastomotic leak,
although given the incidence of COVID-related immune
dysfunction and cytokine release, and microvascular compro-
mise, the association appears plausible.

Notwithstanding, the data presented in this study showed
no impact of COVID per se, or the national response to the
pandemic, on key process metrics, as well as crucial peri-
operative outcomes such as PPCs, ARDS, respiratory fail-
ure, anastomotic leaks, and SARS-CoV-2 incidence postop-
eratively. The national response therefore appeared effective
in this context.

The history of this response is of interest, as initially there
was uncertainty among the surgical community nationally
and internationally as to what constituted appropriate timely
surgical care. A broad consensus did emerge however that
where possible, elective operations should be postponed [2,
18, 19], and that cancer operations where possible should be
delayed, neoadjuvant therapies expanded or extended, and
definitive surgical intervention should be delayed at least
if there was no non-surgical alternative [18]. These initial
suggestions were based on a real fear of surgical safety but
largely ignored the fact that little evidence supported alter-
native non-operative approaches, or extended neoadjuvant
therapy, and prolonging time to surgery. As the narrative
progressed, it was acknowledged that conservative non-
operative management of surgical illness should be guided
primarily by evidence, patient and disease factors, rather
than universally employed in an effort to avoid cases of

COVID-19 [20]. For oesophageal cancer, there is no data to
suggest that surgery can be avoided for curatively treating
adenocarcinoma of the oesophagus [8].

Safe pathways were therefore required. Based on the
evidence, and common sense, having designated COVID-
19 ‘low-risk’ hospitals where possible, universal patient
perioperative PCR screening and judicious use of personal
protective equipment can mitigate the impact of COVID-19
cases on elective operating lists [10, 18, 19, 21-23]. The
low-risk COVID-19 hospital or environment is supported
as being effective in a large recent study of 500 patients
where only 2% of patients developed COVID-19 in the peri-
operative period [24]. In Ireland, through the Government
response to the national emergency, and agreement from all
key stakeholders involving contracts with private hospitals,
patients requiring oesophageal cancer surgery in designated
COVID-19 hospitals were in some cases relocated to pri-
vate hospitals which were relatively low risk for COVID-
19, and where access to ICU was not a barrier to delivery
care in a timely manner. As we report herein, all patients
had pre-operative PCR testing and selective CT thorax, and
there was no postoperative COVID-19 infection during their
inpatient stay. This reflects international experience [10, 24,
25] and suggests that continuing to provide urgent surgical
oncology care is safe with a number of simple precautions.
As services resume, it may be necessary to strengthen the
public—private links to attenuate possible impaired access
and surgical delays in the public system. This will require
formal consultation, and political will to ensure surgery can
proceed in a safe and timely fashion.

Although this study looks predominantly at disease fac-
tors, treatment pathways, and perioperative outcomes, it does
not examine the psychological impact of the pandemic on
patients undergoing cancer treatment. A recent study from
India showed a significant impact on patients in a number
of quality of life domains, with significant impacts on stress,
anxiety, and depression [26]. Much of this impact was due to
uncertainty surrounding treatment pathways as well as social
isolation that comes with treatment during a pandemic. We
must bear these lessons in mind as we attempt to structure
safe care pathways for cancer patients during the current and
any future pandemics.

This report highlights how the service for oesophageal
cancer patients requiring complex cancer surgery was suc-
cessfully maintained and safely delivered during the first
wave. It is reassuring that our service offered a similar num-
ber of interventions in a matched period in 2019 as during
the initial phase of the pandemic in 2020. Furthermore, there
was no significant difference in timing of curative surgery
following neoadjuvant therapy which is a surrogate marker
for service efficiency. It is essential that we maintain these
standards as the pandemic evolves. However, there remains
significant risk of ongoing impact on surgical services [3,
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27]. Internationally, it has been estimated that over 2 million
elective surgical procedures are being cancelled on a weekly
basis as a result of COVID-19. There is potential for sig-
nificant morbidity and early mortality as a result of delayed
interventions and missed diagnoses [3].

A further concern, not evident at this point, but a probable
legacy of this pandemic, is of a real concern about delayed
diagnosis of malignancies [25]. It is important that the hos-
pital system demonstrates the flexibility to adapt and recon-
figure as patient needs change. Our study has demonstrated
that highly complex surgery can safely be transferred into a
centre with no prior experience of managing these patients
with no impact on patient care. We demonstrated identi-
cal morbidity and mortality rates in the two time periods
studied. This is reassuring and provides evidence for future
reconfiguration or utilisation of the private hospital system
should it prove necessary.

We acknowledge some limitations. It is a retrospective
review of a time period with significant flux and uncer-
tainty. Guidelines and attitudes of staff and patients evolved
during the study period. It is not possible to account for
whether these issues impacted on perioperative care and
interventions in this cancer population. Although we have
shown a similar level of activity pre- and during COVID-
19, many of these patients were already on a curative treat-
ment pathway including neoadjuvant therapy before the
pandemic began. While these patients have progressed
through the appropriate pathway, it is unclear how the
patients with late or delayed diagnoses as a consequence
of COVID-19 will fare. Others have also shown that some
patients have changed their approach to treatments as a
consequence of fear of contracting COVID-19 [25]. We
have not accounted for that in this study, and it remains
to be seen whether a similar attitude will emerge in our
patient populace. In light of this, it is important that we
continue to counsel patients adequately about the full spec-
trum of curative and palliative therapies for oesophagogas-
tric malignancy so as patients can make informed decisions
regarding their care.

As the SARS-CoV-2 pandemic evolves through the cur-
rent second major wave of January 2021, it will continue to
have a significant impact on elective surgery and potentially
perioperative mortality [3, 27]. Demonstrating the ability to
maintain a safe, timely, and effective approach to major can-
cer surgery will be an important factor in managing hospital
services through various peaks of the pandemic. Encourag-
ingly, this study demonstrates how it can be done success-
fully, and this highly positive outcome should inform how
management of the most complex of surgical cancer care can
be managed safely and effectively through national planning
and organisation even at a time of enormous stress to the
health service nationally.

@ Springer

Conclusions

The SARS-CoV-2 pandemic poses major obstacles for maintain-
ing essential cancer surgery. During the first wave of the pan-
demic, the Irish response was appropriate and supported continu-
ing essential oesophageal cancer surgery. This offers a template
for managing services during this or other future pandemics.

Declarations

Ethics approval Local audit approval was provided in each centre.
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