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Abstract

Background: The first COVID-19 pandemic wave hit most of
the health-care systems worldwide. The present survey
aimed to provide a European overview on the COVID-19 im-
pact on surgical oncology. Methods: This anonymous online
survey was accessible from April 24 to May 11, 2020, for sur-
geons (n = 298) who were contacted by the surgical society
European Digestive Surgery. The survey was completed by
88 surgeons (29.2%) from 69 different departments. The re-
sponses per department were evaluated. Results: Of the de-
partments, 88.4% (n=61/69) reported a lower volume of pa-
tients in the outpatient clinic; 69.1% (n = 47/68) and 75.0%
(n=51/68) reported a reduction in hospital bed and the op-
erating room capacity, respectively. As a result, the partici-
pants reported an average reduction of 29.3% for all types of
oncological resections surveyed in this questionnaire. The
strongest reduction was observed for oncological resections
of hepato-pancreatico-biliary (HPB) cancers. Of the inter-

viewed surgeons, 68.7% (n =46/67) agreed that survival out-
comes will be negatively impacted by the pandemic. Con-
clusion: The first COVID-19 pandemic wave had a significant
impact on surgical oncology in Europe. The surveyed sur-
geons expectan increase in the number of unresectable can-
cers as well as poorer survival outcomes due to cancellations
of follow-ups and postponements of surgeries.

© 2021 S. Karger AG, Basel

Introduction

The first COVID-19 pandemic wave has resulted in a
significant restructuring of health care systems and soci-
eties in order to prevent high infection and mortality
rates. However, the current number of infections show
that the crisis is ongoing and far from being under control
[1]. For oncological surgeons, the circumstances caused
by the pandemic pose a dichotomous problem: firstly,
surgeons must be prepared to offer acute (oncological)
surgery for COVID-19 positive patients, and secondly,
they must maintain high standards of surgical care for
cancer patients. During the first wave, elective surgical
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Table 1. General characteristics

Variable n (%)
Surgeons
EDS member
Yes 69 (81.2)
No 15 (17.6)
Unknown 1(1.2)
Sex
Male 74 (87.1)
Female 11 (12.9)
Age
<35 31 (36.5)
35-54 37 (43.5)
>55 17 (20.0)
Profession!
Head of department 25(29.4)
Consultant 24 (28.2)
Board certified surgeon 22 (25.9)
Resident 14 (16.5)
Surgical specialty?
HPB 50 (32.3)
Colorectal 48 (31.0)
Upper GI 37 (23.9)
Endocrine 9 (5.8)
Liver transplant 2(1.3)
Vascular 1(0.6)
Gynaecology and obstetrics 2(1.3)
Thoracic 1(0.6)
Hernia 1(0.6)
Unspecified 4(2.6)
Departments
Type of hospital
University hospital 34 (49.3)
General hospital (university-affiliated) 16 (23.2)
General hospital (non-university) 14 (20.3)
Private practice 3(4.3)
Unspecified 2(2.9)
Size of hospital (number of beds)
<100 1(1.4)
100-200 5(7.2)
201-500 24 (34.8)
501-1,000 24 (34.8)
>1,000 15 (21.7)
Intensive care capacity (number of intensive care beds)
<10 6 (9.0)
10-20 26 (38.8)
21-50 25 (37.3)
51-100 9 (13.4)
>100 1(1.5)

HPB, hepato-pancreatico-biliary; GI Gastrointestinal; EDS,
European Digestive Surgery. ! Obligatory to fill in. 2 Multiple an-
swers were possible.

2 Dig Surg
DOI: 10.1159/000515186

procedures were postponed to provide intensive care
beds, respiratory equipment, and personnel to treat CO-
VID-19 patients. To this end, instructions for triage and
urgent surgical interventions have been published by na-
tional surgical societies and associations [2-4]. The pan-
demic’s impact on oncological patients is not foreseeable,
but first results indicate a negative influence of CO-
VID-19 on the oncological outcome due to delays in di-
agnostics [5]. Political interventions are therefore needed
to prevent both a further increase in cancer-related mor-
tality and COVID-19-related deaths in cancer patients. In
this regard, health-care systems and centres must imple-
ment concrete strategies to continue oncological treat-
ment. [tisimportant that these strategies incorporate sur-
geon’s experience.

The present survey aims to investigate the impact of
the first COVID-19 pandemic wave on surgical oncology
by collecting data on surgeons’ experiences regarding the
reduction of beds as well as the operating room capacity
with special respect to the reduction of cancer resections.
The results may be of interest for physicians, health-care
providers, and politicians of countries, who are still fight-
ing against high infection rates or awaiting the peak of the
next COVID-19 pandemic wave.

Methods

Study Design

For the present cross-sectional study, with the support of the
United European Gastroenterology-affiliated society European
Digestive Surgery (EDS), a European association of surgeons, 298
surgeons in Europe were invited to an anonymous online survey
from April 24 to May 11, 2020, via email. Participation in the sur-
vey was voluntary and no personal data for analysis were collected.
Surgeons who took part in the survey and wished to be named
as a collaborator were listed in online suppl. Table 1 (for all online
suppl. material, see www.karger.com/doi/10.1159/000515186).
The survey was completed by 88 surgeons contacted (29.5%).
Three non-European responses were excluded from analysis and
multiple answers from one department were combined (median
was calculated when appropriate). Thus, 69 department answers
were analysed.

Survey

A commercial provider was used for the online survey (Google
Forms, https://docs.google.com/forms; Google Inc., Mountain
View, CA, USA). The survey consists of 64 questions and state-
ments divided into 7 categories. A combination of a bipolar Likert
scale (“Strongly agree,” “Agree,” “Neutral,” “Disagree,” and
“Strongly disagree”), close-ended (yes/no/unknown), and open-
ended questions was applied. Only one answer was possible if it
was not otherwise indicated.

In the first section, baseline characteristics (10 questions) were
collected from the respondents. The second (COVID-19 informa-
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operation (see Figure Te).
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Fig. 1. Graphical depiction of the results of question section No. 2 (COVID-19 information, a-c) and No. 3 (out-
patient clinics, d-f). a Number of departments currently treating COVID-19 patients. b COVID-19 screening at
the participating centres. ¢ Diagnostic screening tools for COVID-19. d Effects on outpatient clinics. e Results of
whether patients would like to reschedule their surgery appointments. f Results on the extent to which patients

postpone appointments.

tion, 9 questions) and third section (outpatient clinics, 5 questions)
contained questions about the impact of the pandemic on outpa-
tient clinics. The fourth section (tumour diagnostics, 7 questions)
sought availability of various diagnostic and staging tools, the fifth
category (oncological treatment, 23 questions) requested the num-
ber of resections for different types of cancer before the COVID-19
crisis and the relative reduction, the sixth category contained ques-
tions regarding tumour follow-up (4 questions), and the seventh
category consisted of 5 questions regarding future aspects. The
complete survey can be found in online suppl. data file 1.

Statistical Analysis
Descriptive data analysis was performed with Microsoft Excel
2019 (Microsoft, Redmond, WA, USA). Categorial variables are
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given as absolute and relative frequencies. Continuous variables
are presented as mean value with single standard deviation. Num-
bers of cancer resections are calculated as median and interquartile
range.

Results

General Characteristics

Overall, 81.2% (n = 69/85) of all interviewed surgeons
were active members of EDS. Sixty-nine departments from
24 different European countries are represented in this
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Fig. 2. Graphical depiction of the results of question section No. 4 (tumour diagnostics, a-c) and No. 5 (onco-
logical treatment, d-f) of the survey. a Impact on various tumour diagnosis units. b Presentation of the extent of
the perceived delay in diagnosis. ¢ Report on the continuation of the tumour board. d Effects on capacities of
surgical departments and oncological follow-ups. e Mean reduction (+SD) of operating room, bed, and ICU bed
capacity. f Expected effects on treatment plans and cancer outcome. SD, standard deviation.

survey (online suppl. Fig. 1). Most departments are located
in Ukraine (n = 13/69, 19%), Romania (n = 5/69, 7%), Ita-
ly (n=5/69,7%), and Germany (n = 5/69, 7%). See Table 1
for complete general characteristics of the study cohort.

COVID-19 Pandemic and Virus Screening

COVID-19 patients were treated by 68.1% (n = 47/69)
of the departments (Fig. 1a). Cancer patients treated at
these institutions were screened in 62.3% (n = 43/69) for
COVID-19 infection (Fig. 1b). Of all the departments,
26.1% (n = 18/69) screened selected patients only (e.g.,
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age and comorbidities), and 8.7% (n = 6/69) did not
screen the patients prior to treatment. Multiple tools were
used to test for COVID-19 infection (Fig. 1¢). Most com-
monly (51.0%; n = 53/104) PCR was applied followed by
CT chest scan (22.1%; n = 23/104) and serology diagnos-
tics (19.2%; n = 20/104).

Outpatient Clinics

Of all departments, 88.4% (n = 61/69) agreed entirely
or agreed with the statement that the number of onco-
logical patients decreased during consultation hours
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Table 2. Effect on the number of oncological resections

Cancer type

Reduction of
resections (in %),

n Annual number of resections n
before COVID-19 (average

of last 3 years), median (IQR) mean (£SD)
Pancreatic cancer 64 28 (10-50) 66 31.6 (£35.4)
Oesophageal cancer 59 8 (0-20) 60 19.0 (£32.1)
Gastric cancer 58 30 (20-50) 60 27.4 (£33.5)
Colorectal cancer 59 110 (60-205) 61 30.0 (+£30.3)
Hepatic cancer and hepatic metastasis 57 20 (5-50) 60 32.8 (£36.4)
Bile duct cancer 61 10 (5-15) 62 33.8 (£39.5)
Neuroendocrine tumours 57 10 (5-20) 61 30.2 (£39.4)

IQR, interquartile range; SD, standard deviation; #, number of answers given.

(Fig. 1d). The statement that patients cancelled their ap-
pointment due to the fear of COVID-19 infection was
supported or fully supported in 89.9% (n = 62/69). If pa-
tients tested positive, operations were mostly postponed
(72.5%; n = 50/69 totally agreed or agreed to this state-
ment). The statement “Patients wish to postpone their
operation appointments due to COVID-19.” (Fig. 1e) was
answered positively in 72.5% (n = 50/69) and negatively
in 15.9% (n =11/69). The participating departments were
asked about the expected delay due to postponing ap-
pointments and operations. Most departments (49.2%; n
= 29/59) expected a delay of 2-4 weeks and 20.3% (n =
12/59) reported a delay of up to 4-8 weeks (Fig. 1f).

Tumour Diagnostics

In 92.8% of all centres that answered the question (n =
64/69), diagnostics for complete tumour staging was
available. Most diagnostic procedures continued to per-
form without lack of time or with a delay of 1-2 weeks.
Endoscopy departments were more affected than diag-
nostics units. The continuation of interdisciplinary tu-
mour boards is essential for the quality of care in onco-
logical patients. Of all departments, 9.0% (n = 6/67) re-
ported a complete stop of tumour boards (Fig. 2a-c).

Effects on Surgical Oncology

Restructuring of health-care institutions were initiated
to prepare for the treatment of COVID-19 patients. In the
present survey, 69.1% (n = 47/68) departments reported
a decrease in inpatient bed capacities of 38.4 + 23.0%. Of
the centres, 75.0% (n = 51/68) indicated a mean reduction
in the operating room capacity of 45.5 + 25.1% (Fig. 2d,
e). In addition, the majority (56.1%; n = 37/66) experi-
enced that patients cancelled their follow-up appoint-
ments. The number of different tumour resections per

COVID-19 Pandemic - Implications for
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year in these centres and the extent of reduced resections
due to the COVID-19 pandemic is shown in Table 2. The
mean reduction for all cancer resections was calculated at
29.3%. Resections for hepato-pancreatico-biliary (HPB)
cancers were the most affected (31.6-33.8%). Further,
49.2% (n = 32/65) entirely or partially agreed with the
statement that the start of adjuvant chemotherapy will be
delayed (Fig. 2f). In addition, 56.1% (n = 27/66) partially
or fully agreed that the time interval between neoadjuvant
treatment and surgery will increase, and 68.7% (n = 46/67)
partially or agreed in entirety that the survival outcome
of tumour patients could be at risk. Finally, the depart-
ment representatives answered questions regarding fu-
ture aspects of the COVID-19 pandemic, which are sum-
marized in online suppl. Figure 2.

Discussion

The results of the present survey indicate a consider-
able influence of COVID-19-related restructuring, such
as reductions in inpatient bed and operating room capac-
ity, on surgical departments. In general, our results show
that there is an urgent need to prepare for an increase in
the number of irresectable cancers as well as for more
complex resections due to delays from the pandemic.
Furthermore, the participants expect a negative impact
on the survival outcome of cancer patients. This expecta-
tion is supported by recent publications showing that
cancer outcome will be negatively affected by the COV-
ID-19 pandemic [6-8]. However, evidence also exists
showing that strict implementation of separation and
screening protocols can lead to safe surgeries to avoid an
increase of mortality related to COVID-19 [9]. Further-
more, other cancer treatments such as chemotherapy or
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immunotherapy do not increase the risk of death from
COVID-19 [10]. Therefore, strategies and guidelines
must now be introduced that take into account the clini-
cal and practical experience of surgeons who are con-
fronted with the above-mentioned problems on a daily
basis in order to prevent further delays in the treatment
of cancer patients.

Our survey confirms that surgeons have experienced
patient cancellation of appointments for planned surgery
or diagnostic follow-ups for fear of COVID-19 infection.
Overall, a reduction in the number of consultations was
observed. As follow-up appointments are essential in on-
cology, telemedicine applications could bridge the gap un-
til large-scale vaccination programmes are implemented
to enable consultations without the risk of infection. As
telemedicine is well accepted, this might be a possible so-
lution for the outpatient care of oncological patients [11].

Since several gastroenterology societies have recom-
mended suspension of elective endoscopic procedures, an
effect on tumour diagnostics was expected [12, 13]. How-
ever, the results of this survey show that diagnostics re-
quired for complete tumour staging were minimally af-
fected with an expected pandemic-related delay of 1-2
weeks. Further, the continuity of interdisciplinary tumour
boards is crucial for the quality of care in oncological
treatment plans [14, 15]. However, in 9.0% of all cases, the
tumour board was completely discontinued. It is impor-
tant to maintain tumour diagnostics in general without
any delay. For this reason, the establishment of diagnostic
units that are kept as free as possible from COVID-19-pos-
itive patients (e.g., by spatial separation or extensive
screening of patients) is suggested as an essential measure.

The focus of this study was to provide initial estimates
and reference points for future research on the impact of
the COVID-19 pandemic on oncological resection rates.
As expected, the participating surgical departments per-
ceive a reduction in tumour resections of all types. On
average, the number of resections (for all questioned
types of cancer) was reduced by almost one-third, which
is consistent with a recent publication that estimates 38%
of all cancer surgeries in all disciplines worldwide were
cancelled due to the COVID-19 crisis [16]. In a previous
survey by the European-African HPB Association, which
examined the effect of the COVID-19 pandemic on the
management of HPB tumours, most participants report-
ed a reduction of operation room activity between 26 and
50% [17]. This result is comparable to our findings, which
show that resections for HPB cancers were the most af-
fected. All cancelled operations must be performed in
near future in addition to the elective surgery schedule. In
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this context, the number of inoperable cancers may in-
crease due to delays in diagnostics and surgery. The need
for strategic rescheduling of operations is urgent. Exem-
plary strategic approaches have been published recently
[18, 19]. Another approach focuses on the selection and
transformation of hospitals into infection-free cancer
centres (“cancer hubs”) to enable the safe treatment of
patients separated from COVID-19 patients [20, 21].
Health care facilities for cancer care can be identified on
the basis of performance criteria (e.g., extent of special-
ised cancer operations) and the regional care infrastruc-
ture. Overall, this should ensure continuity of care for es-
sential cancer treatments while providing sufficient ca-
pacity for the medical care of COVID-19 patients.

The present survey is subject to limitations. The data
collected are based on subjective assessments of the par-
ticipants and therefore represent a potential source of
bias. Furthermore, the participation rate in the survey was
rather low (29.5%), which might present a sampling bias.
Another issue that needs to be addressed is the heteroge-
neity of the participant structure. The survey, which was
conducted in different European countries that were af-
tected differently by the COVID-19 pandemic in terms of
severity and timing of the outbreak, may have been influ-
enced by this. In addition, some highly populated Euro-
pean countries with a high number of cancer surgeries
were under-represented in the survey. Furthermore, the
results should only be considered as preliminary refer-
ence points for further studies on the effect of COVID-19
on the oncological treatment of our patients.

During the survey period, surgical departments faced
an early stage of the COVID-19 pandemic and future ef-
fects are still difficult to predict and many uncertainties
persist. However, it seems inevitable that the reduction in
surgical capacity and the discontinuation of elective op-
erations will compromise the survival outcome of onco-
logical patients. Follow-up surveys and investigations
must provide further evidence on this topic in the future.
The coordination of European supranational and nation-
al measures for upholding care and treatment of onco-
logical patients in the time of an ongoing pandemic must
be reliably established. Our findings can inform adapta-
tion of health care strategies to continue oncological sur-
gery in the event of future pandemic waves.
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