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Abstract
Background: This survey aimed to register changes deter-
mined by the COVID-19 pandemic on pancreatic surgery in 
a specific geographic area (Germany, Austria, and Switzer-
land) to evaluate the impact of the pandemic and obtain in-
teresting cues for the future. Methods: An online survey was 
designed using Google Forms focusing on the local impact 
of the pandemic on pancreatic surgery. The survey was con-
ducted at 2 different time points, during and after the lock-
down. Results: Twenty-five respondents (25/56) completed 
the survey. Many aspects of oncological care have been af-
fected with restrictions and delays: staging, tumor board, 
treatment selection, postoperative course, adjuvant treat-
ments, outpatient care, and follow-up. Overall, 60% of re-
spondents have prioritized pancreatic cancer patients ac-
cording to stage, age, and comorbidities, and 40% opted not 
to operate high-risk patients. However, for 96% of partici-
pants, the standards of care were guaranteed. Discussion/
Conclusions: The first wave of the COVID-19 pandemic had 
an important impact on pancreatic cancer surgery in central 

Europe. Guidelines for prompt interventions and prevention 
of the spread of viral infections in the surgical environment 
are needed to avoid a deterioration of care in cancer patients 
in the event of a second wave or a new pandemic. High-vol-
ume centers for pancreatic surgery should be preferred and 
their activity maintained. Virtual conferences have proven to 
be efficient during this pandemic and should be implement-
ed in the near future. © 2021 S. Karger AG, Basel

Introduction

In the current time, the healthcare system worldwide 
has been heavily affected by the rapid diffusion of SARS-
CoV-2, causing big limitations in both hospital and inten-
sive care unit (ICU) capacity [1]. Due to these limitations, 
surgical care was deeply impacted [2]. The reduced hos-
pital and ICU capacity had led to restricting elective sur-
gery in favor of emergency surgery, whereas cancer pa-
tients were prioritized by clinical priority and availability 
of resources [3]. Pancreatic cancer surgery, as a major on-
cological surgery often requiring intensive/intermediate 
care, has probably been even more affected by these re-
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strictions and the necessity of prioritizing patients [4]. 
Given the high aggressiveness of pancreatic cancer and 
the importance of the timeliness of treatments in these 
patients, delays and indecisions in the clinical process 
open up not only managerial but also ethical problems. 
Surgeons have had to balance between 2 aspects: on the 
one side, cancer patients appear to have a higher vulner-
ability in developing severe complications by COVID-19 
and, accordingly, increased necessity of intensive/inter-
mediate care [5, 6]; on the other hand, the inability to re-
ceive medical and/or surgical care seems to undermine 
cancer patients as well as SARS-CoV-2 and its complica-
tions [7]. On top of this, during the pandemic, patients 
have seemed hostile to consult a doctor, even when symp-
tomatic, or to undergo surgical treatments, determining 
delays of diagnosis and treatment [8].

In this context, analyzing the impact on the oncologi-
cal care of pancreatic cancer patients by the COVID-19 
pandemic is of main importance to develop a future strat-
egy. In case of a second wave or a new pandemic, the les-
son learned during this time should be used to provide a 
prompt response, manage resources, and support clini-
cians and all healthcare professionals in decision-making, 
with the ultimate goal to guarantee standard of care. 
Therefore, this survey aimed to examine changes and re-
actions caused by the COVID-19 pandemic on a major 
surgery, such as pancreatic cancer surgery, in a geograph-
ic area with similar healthcare systems, in order to state 
the impact of the pandemic and to obtain interesting cues 
for future management.

Methods

An online survey was designed using Google Forms (https://
docs.google.com/forms; Google LLC, Menlo Park 120, CA, USA) 
and sent to the surgeons-in-chief of tertiary centers of German-
speaking Europe (Germany, Austria, and Switzerland). The survey 
was conducted from April 2 to 19, 2020 during the lockdown pe-
riod and consisted of 52 questions on the local impact of the CO-
VID-19 pandemic on pancreatic surgery (see online suppl. Con-
tent 1; for all online suppl. material, see www.karger.com/
doi/10.1159/000513157). The answers were all obligatory, as well 
as registering the name and the institution to avoid overlap be-
tween the participants. We collected general information about the 
hospital and the actual situation during the COVID-19 pandemic. 
The critical care capacity was defined according to the CRITCON 
score (online suppl. Content 1). Then, with a focus on pancreatic 
surgery, we asked questions regarding staging modalities, treat-
ment choice, and postoperative management before and during 
the pandemic. Last, personal considerations about the actual situ-
ation were also collected. A second round of the survey with 53 
questions was conducted from May 4 to 22, 2020 to evaluate the 

evolution of the situation after the first phase of lockdown and the 
management of single hospitals regarding testing and equipment 
(online suppl. Content 3). We also registered personal reactions 
and proposals for the next future.

The data analysis was performed with Microsoft Excel 2019 
(Microsoft, Redmond, WA, USA). Data were reported as a number 
with percentage. Variables were processed using IBM SPSS Statis-
tics 22 (IBM Corp., Orchard Road Armonk, NY, US).

Results

Participants
A total of 25 respondents completed the online survey 

(25/56). Table 1 describes general hospital characteristics. 
Most respondents were working in university hospitals 
(80%, 20). Sixty-eight percent (17/25) of the included 
hospitals had more than 1,000 beds, with ICU capacity 
>50 beds in 64% (16/25) of the centers, and the annual 
number of pancreatic resections was >50 for 60% (15/25) 
of them. Eighteen colleagues also completed the second 
round of the survey (18/25). Changes overtime are shown 
in Figures 1 and 2.

Table 1. General characteristics of the included hospitals (N = 25)

n %

Country
Germany 17 68
Austria 2 8
Switzerland 6 24

University hospital 20 80
Hospital beds

<100 0 0
101–200 0 0
201–500 2 8
501–1,000 6 24

>1,000 17 68
ICU capacity

<10 0 0
11–20 3 12
21–50 6 24
51–100 10 40

>100 6 24
Pancreas resection, n/year

<10 0 0
11–20 2 8
21–50 8 32
51–100 7 28

101–200 7 28
>200 1 4

ICU, intensive care unit.
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Local Spread of COVID-19 Pandemic
In April, all respondents confirmed the presence of 

patients infected by SARS-CoV-2 in their hospital. For-
ty-eight percent (12) of the hospitals had <20 patients 
under treatment for COVID-19, 36% (9) had 21–50 pa-
tients, and 4 centers (16%) had more than 50 positive 
stationary patients (Fig. 1a). None of the included insti-

tutions has had to face with CRITCON level 4. Two cen-
ters in Switzerland declared CRITCON level 3. By con-
trast, the situation was defined as normal (CRITCON 0) 
in 4 hospitals. A CRITCON level of 2 was detected in 40% 
(10) of the hospitals and CRITCON level 1 in 9 centers 
(36%). After the end of lockdown, 4 hospitals have not 
had any COVID-19-positive patients in charge any lon-
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Fig. 1. Graphic description of the answers of the participants regarding changes in the clinical practice during 
and after the lockdown (part 1). Number of patients with confirmed or presumed infection of COVID-19 at the 
hospital (a); CRITCON level at the hospital (b); changes of the tumor board (c); changes of the immediate post-
operative management (d); changes of the postoperative stay (e); changes of the availability of chemotherapy (f). 
ICU, intensive care unit.
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ger, and overall, 61% (11) of the centers declared CRIT-
CON level 0 (Fig. 1b).

Impact of COVID-19 Pandemic on the Staging of 
Patients with Pancreatic Cancer
In April, tumor boards were conducted as usual in 16% 

(4) of hospitals, while 32% (8) and 52% (13) of the centers 

opted for a virtual or a restricted tumor board with fewer 
participants, respectively (Fig.  1c). Over time, 2 more 
centers adopted this new form of tumor conferences, and 
overall, 71% (12) of the respondents declared to be satis-
fied. The endoscopic service has been maintained in all 
centers, but 36% (9) of respondents revealed a reduction 
or delay because of COVID-19. By contrast, a reduction 

100

80

60

40

N
 o

f r
es

po
nd

en
ts

, %

20

0
During

lockdown
Cancellation/postponement

of surgery

After
lockdown

■ Ja
■ Nein

■ Ja
■ Nein

d

100

80

60

40

N
 o

f r
es

po
nd

en
ts

, %

20

0
During

lockdown
Patients avoiding hospitals

After
lockdown

e

100

80

60

40

N
 o

f r
es

po
nd

en
ts

, %

20

0

Changes of the quality
of clinical practice

During
lockdown

After
lockdown

■ Yes
■ No
■ Maybe

f

100

80

60

40

N
 o

f r
es

po
nd

en
ts

, %

20

0
During

lockdown
After

lockdown

■ Ja
■ Nein – Die Sprechstunde
    wurde pausiert
■ Nein – wir sehen
    weriger patienten

a Outpatient service

100

80

60

40

N
 o

f r
es

po
nd

en
ts

, %
20

0
During

lockdown
% Reduction of outpatient service

After
lockdown

b

100

80

60

40

N
 o

f r
es

po
nd

en
ts

, %

20

0

■ Yes, as usual
■ No, problems and delays
■ No, follow-up stopped

During
lockdown

Follow-up

After
lockdown

c

■ 0%
■ 10%
■ 20%

■ 30%
■ 50%
■ >50%

Fig. 2. Graphic description of the answers of the participants regarding changes in the clinical practice during 
and after the lockdown (part 2). Changes of the availability of outpatient service (a); percentage reduction of the 
outpatient service (b); changes of the availability of follow-up (c); request of cancellation or postponement of the 
surgical procedures by patients (d); patients’ tendency of avoiding hospitals (e); changes of the quality of the 
clinical practice (f).
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or delay of the activity in the radiology department was 
reported by 20% (5), 24% (6), and 28% (7) of the respon-
dents for CT, MRI, and PET-scan respectively. Staging 
assessment by laparoscopy was also impacted by a reduc-
tion in 8 hospitals (32%). In May, an improvement of the 
endoscopic and radiological service was registered in 33% 
(6) and 28% (5) of the hospitals, respectively.

Impact of COVID-19 Pandemic on the Treatment 
Choice of Patients with Pancreatic Cancer
Before the COVID-19 pandemic, the standard of care 

in patients with resectable pancreatic cancer was repre-
sented by resection followed by adjuvant chemotherapy 
in all centers; in 6 hospitals, neoadjuvant treatment was 
also offered for selected patients. During the pandemic, 
neoadjuvant treatment has been more extensively pro-
posed by 7 centers. By contrast, in 3 hospitals, the neoad-
juvant therapy was not anymore offered, probably due to 
difficulties of conducting chemotherapy under the pan-
demic. Borderline/locally advanced tumors were gener-
ally treated with neoadjuvant chemotherapy, followed by 
resection or resection followed by adjuvant chemothera-
py in selected cases. During the pandemic, neoadjuvant 
chemotherapy was not any longer offered in 3 centers, 
while in 3 centers, it has become the preferred option for 
this group of patients. Palliative chemotherapy was nor-
mally the most suggested treatment in metastatic pancre-
atic cancer. In 12 centers, neoadjuvant chemotherapy fol-
lowed by resection was also performed in selected cases; 
due to the COVID-19 pandemic, this option was not any 
longer considered in 5 centers.

The waiting time before upfront surgery during the 
COVID-19 pandemic was described as 4–6 weeks only in 
12% (3) of the centers; otherwise, patients were resected 
within 4 weeks as before. 56% (14) of respondents have 
asserted that the time interval after neoadjuvant chemo-
therapy before surgery has not changed during this peri-
od, whereas 24% (6) reported a delay in waiting time >6 
weeks. Four of them reported normalization of waiting 
time after the end of lockdown.

Overall, 96% (24) of the participants declared that they 
do not intend to change the standard of care for patients 
with pancreatic cancer during the COVID-19 pandemic; 
however, 60% (15) affirmed that they have had to priori-
tize patients during this time. The most important criteria 
to prioritize patients were tumor stage, age, and comor-
bidities. After the end of lockdown, 28% (5) of the centers 
continued to restrict elective surgery according to inter-
nal dispositions, even though this was not any longer rec-
ommended by the authorities.

Impact of COVID-19 on the Postoperative 
Management and Follow-Up of Patients Resected for 
Pancreatic Cancer
After surgery, most patients routinely stayed under 

observation in the ICU or IMC (72%, 18) for 1 (92%) or 
2 nights (8%). During the COVID-19 pandemic, despite 
the ICU capacity has been increased in 94% (17) of the 
included hospitals, 20% (5) of the respondents reported a 
change in the postoperative management because of the 
impossibility to keep patients in the ICU/IMC and the 
need to transfer the patients to the normal ward earlier 
(Fig. 1d). Moreover, 32% (8) of the participants have tried 
to reduce the length of stay, discharging patients earlier 
to home or another hospital or rehabilitation center, and 
40% (10) of respondents opted not to operate high-risk 
patients (Fig. 1e). Patients with comorbidities entailing a 
high risk of morbidity and mortality, thus yielding a high-
er probability of ICU treatment, were considered high-
risk patients.

Despite these restrictions, 92% (23) declared no chang-
es in the management of complications after pancreatic 
surgery because of the pandemic; however, 52% of re-
spondents believe that COVID-19 can determine higher 
mortality or morbidity after surgery. In May, 44% (8) of 
the included hospitals declared to have operated at least 
one positive patient in their department during this time, 
but none of the included centers reported postoperative 
COVID-19 infections.

In the postoperative period, for 24% (6) of partici-
pants, chemotherapy also has been impacted with reduc-
tion or delay due to the pandemic. In 20% (5) of centers, 
no follow-up has been performed during this time, while 
in 52% (13), it has been restricted. In May, in 94% (17) 
and 67% (12) of the hospitals, adjuvant chemotherapy 
and follow-up, respectively, were resumed as usual 
(Fig. 1f, 2c). Regarding surgical outpatient care, 84% (21) 
of respondents declared a reduction of service, in 56% 
(14) of cases ≥50%. During the second round of the sur-
vey, the situation had already improved, with a reduction 
of ≥50% still present only in 17% (3) of the centers (shown 
in Fig. 2a, b).

Testing and Protection Equipment
An internal protocol to manage oncological patients 

during the pandemic was developed in 56% (10) of the 
included hospitals. In May, 50% (9) of the respondents 
declared that all the patients in their hospitals have been 
routinely tested with preoperative swab tests (PCR), while 
in 17% (3) of the hospitals, only selected patients were 
tested. The results have been available within about 6 h in 
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39% (7) of the hospitals, in about 12 h in 17% (3), and for 
the remaining cases in ≥24 h. Thirty-nine percent (7) of 
the respondents declared that tests have been conducted 
preclinically (i.e., by the family doctor).

In 17% (3) of the hospitals, the medical staff were rou-
tinely tested, while in another 67% (12), only in case of 
suspicious symptoms; most of the tests (72%, 13) were 
swab tests. Only one of the respondents was tested with a 
negative result, whereas in 8 hospitals, at least one mem-
ber of the surgical team was positive and had to undergo 
home isolation. Interestingly, in 72% (13) of the centers, 
members of the team were transferred from surgery to 
another department, such as ICU, internal medicine de-
partment, emergency department, or had to work from 
home office. Overall, no supply problems of the protec-
tive equipment for the medical staff were reported.

Patients’ Perception
Ninety-two percent (23) of the participants have dis-

cussed problems and risks related to the pandemic with 
their patients, and the same percentage of surgeons no-
ticed that patients tend to avoid hospital treatment. Be-
sides, at the beginning of the lockdown, 52% (13) of the 
respondents received a refusal or requests for postpone-
ment of the surgical intervention from patients due to 
fear of COVID-19 and its consequences. This percentage 
reached 83% (15) during the second phase of the pan-
demic (Fig. 2d). Moreover, all participants declared that 
even after the end of lockdown, patients have still been 
worried about the pandemic, and 89% (16) of respon-
dents think that patients will avoid consultations for a 
longer period of time (shown in Fig.  2e). Accordingly, 
61% (11) of the colleagues have considered this issue as a 
possible cause of delayed diagnosis for many patients at a 
more advanced stage.

Pancreatic surgeons’ Perception
In April, 44% (11) of the surgeons affirmed that their 

clinical practice has been negatively changed during the 
COVID-19 pandemic, and 36% (9) sense a more stressful 
environment than usual. In contrast, in May, only 22% 
(4) of the participants confirmed that the pandemic has 
affected the quality of their clinical practice (Fig. 2f) with 
stress perception in also 22% (4) of cases. Seventy-two 
percent (13) of the respondents believe that the adopted 
measures in their hospital were adequate, while 28% (5) 
judged measures to be excessive. As well, restrictions of 
the surgical activity were deemed appropriate by the 78% 
(14) of the colleagues, while the remaining 22% (4) clas-
sified restrictions as excessive. In May, 39% (7) of the re-

spondents described the situation in their hospitals as 
normal, 44% (8) as improving, 17% (3) as problematic but 
stable, and none as worsening. Interestingly, in 39% (7) 
of the included hospitals, virtual consultation services 
(outpatient care/follow-up) were set up, and all the par-
ticipants think that they may be useful for patients.

Surgeons Proposals for the next Future
Solid preclinical testing at an early stage of the pan-

demic seems to be very important for many of the par-
ticipants. Pre-established hospitals, preferably peripher-
al, should be assigned to manage the pandemic so that 
referral centers for oncological care could continue to 
work without restrictions, maintaining high standards of 
care and patients’ confidence. Telemedicine, as well as 
virtual tumor boards, should also be implemented to help 
with the usual outpatient care and follow-up. In this re-
gard, surgeons claimed that radiological imaging should 
be more easily sharable.

Discussion

When the survey was conducted, the incidence of CO-
VID-19 infections in Germany, Switzerland, and Aus- 
tria was 188, 342, and 169 per 100,000 inhabitants, re
spectively, while the cases of death were 7, 17, and 6  
per 100,000 inhabitants [9]. Of note, the incidence of  
COVID-19 infection and death were 485 and 50 per 
100,000 inhabitants in Spain in the same period. Accord-
ing to the Robert Koch Institute, about 350,000 tests were 
conducted per week in Germany during April 2020 with 
a mean positivity rate of 5.7% [10]. It is estimated that 
more than 28 million surgical procedures have been can-
celed or postponed during the COVID-19 pandemic 
worldwide, 38% of which represented cancer surgery [2]. 
All guidelines and recommendations published during 
the first phase of the pandemic have suggested a precau-
tionary reduction and postponing of elective surgery due 
to the limited healthcare resources and the risk of unex-
pected and severe postoperative complications. At that 
time, the virus was still unknown, and the evolution of the 
pandemic was not predictable; however, these sugges-
tions were based on low-level evidences [11–13]. As a re-
sult, many clinicians involved in the care of oncologic pa-
tients have had to balance between a delay in cancer treat-
ment and the risk for a potential COVID-19 exposure for 
already vulnerable patients. In our survey, most surgeons 
have claimed important changes in the clinical practice 
during the pandemic, with the need to prioritize patients 
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with pancreatic cancer according to 60% of the respon-
dents. The participants affirmed that the most important 
criteria used to prioritize patients were tumor stage, age, 
and comorbidities. The necessity to prioritize patients 
raises very important ethical issues [14]. What criteria cli-
nicians should use to select patients’ needs to be ad-
dressed, without leaving decisions to individual clini-
cians’ intuition or single institutions.

Basically, not only surgery but all aspects of the onco-
logical care of pancreatic cancer patients have been af-
fected, namely, staging and tumor board, treatment selec-
tion, postoperative course, outpatient care, and follow-
up, with important restrictions and delays. In this 
specific geographic area, even though 44% of the sur-
geons declared that the pandemic has negatively influ-
enced the quality of their clinical practice, 96% of them 
affirmed that the standards of care were always guaran-
teed. In the first round of the survey, most of the partici-
pants (72%) seemed satisfied with the measures taken by 
their hospital institutions, deeming them as appropriate. 
However, during the second round of the survey, some 
colleagues declared that in their opinion, the restrictions 
of surgical activity were probably too excessive in com-
parison with the surge of COVID-19 in central Europe. 
In the future, learning from these experience, tools, and 
protocols to calibrate the restrictions according to the se-
verity of the pandemic in a specific area should be devel-
oped.

Certainly, between the effects of the pandemic on the 
management of oncological patients, we should also con-
sider the great influence played by the patients’ percep-
tion of this critical context. In our survey, a consistent 
percentage of colleagues have dealt with patients’ anxiety 
and fear of contracting the virus, resulting in cancella-
tions or postponements of surgical procedures. More-
over, this issue is expected to play an important role for a 
longer time, even after the lockdown phase. The reduced 
amount of emergency surgery registered during this pe-
riod also confirmed the tendency of avoiding hospitals 
and treatments by patients, with subsequent delays of di-
agnosis and the occurrence of more severe cases [8, 15]. 
Accordingly, we could assume that this will result in 
many patients presenting with more advanced disease 
stages in the near future due to a consistent delay of can-
cer diagnosis [16, 17]. However, an exact estimation of 
this phenomenon is not possible, yet. Surely, the mass 
media have played an important role in the patients’ per-
ception and, in this regard, more correct and punctual 
information, without undue alarmism, should be pur-
sued.

It is well known that referral centers for pancreatic sur-
gery offer treatment advantages, like shorter hospital 
stays and lower morbidity and mortality [18–20]. More-
over, they are able to offer a more structured multidisci-
plinary approach to these patients. In case of a second 
wave or a new pandemic, where, as we learned, the risk 
for significant morbidity for cancer patients is even high-
er [5], it seems reasonable that pancreatic surgery should 
be preferentially performed in high-volume centers (≥20 
pancreatoduodenectomies/year) in order to reduce the 
risk of long hospital stays and severe complications re-
quiring intensive care [21]. In this setting, beside solid 
and diffuse preclinical testing at an early stage of the pan-
demic, many participants suggested to mandate pre-es-
tablished hospitals, preferentially peripheral, to manage 
the pandemic, in order to offer a more widespread terri-
torial assistance, to limit the diffusion of the virus and, on 
the other hand, to maintain the high specialized activities 
of tertiary centers. Moreover, a safer, more structured, 
and specialized approach, as provided by referral centers, 
should probably reassure patients and encourage them to 
rely on necessary care.

This crisis has also shown the validity of alternative 
methods of patient evaluation, such as virtual tumor 
boards or virtual outpatient care. These instruments 
should be implemented to help routine clinical practice. 
Telemedicine might be helpful for a first screening of pa-
tients with pancreatic cancer, for example, to determine 
the resectability and surgical fitness, or to follow up the 
patients after surgery.

Despite the relatively small number of participants 
limiting the possibility of robust conclusions, this survey 
represents the experience of referral centers for pancre-
atic surgery in a geographic area with similar healthcare 
systems and comparable impact of the pandemic, which 
allows for more uniform and comparable results. The 
survey was conducted at the beginning of the pandemic, 
when the implications of the virus spread were unknown 
and unpredictable, and standardized protocols were lack-
ing. Moreover, in light of this situation, each hospital ad-
opted different measures to organize departments and 
employees. Therefore, we also chose to ask for subjective 
considerations by experts in the field.

In conclusion, pancreatic surgery has undergone pro-
found changes during the COVID-19 pandemic, even in 
a geographic area that has been less dramatically affected, 
such as German-speaking Europe. However, most par-
ticipants declared to be satisfied with the reactions and 
measures adopted by their hospital; for most of them, also 
the restrictions of the surgical care were appropriate in 
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this critical context. For the next future, it is important to 
design clear guidelines for prompt interventions and pre-
vention of the spread of viral infections in the surgical 
environment, in order to avoid a deterioration of care in 
cancer patients. In addition, new approaches developed 
during the pandemic, as virtual tumor boards or ambula-
tory service, should also be implemented in a normal con-
text to improve the healthcare service. Last, in pandemic 
times, consideration should be given to provide patients 
with appropriate information adapted to the severity of 
the situation without undue alarmism.
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