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Abstract 

Background: During the first wave of the COVID-19 pandemic, German health care centres were restructured for the 
treatment of COVID-19 patients. This was accompanied by the suspension of the surgical programme. The aim of the 
survey was to determine the effects of COVID-19 on surgical care in non-university hospitals in Germany.

Methods: This cross-sectional study was based on an anonymous online survey, which was accessible from April 
24th to May 10th, 2020 for surgeons of the Konvent der leitenden Krankenhauschirurgen (Convention of leading Hospital 
Surgeons) in Germany. The analysis comprised of 22.8% (n = 148/649) completed surveys.

Results: Communication and cooperation with authorities, hospital administration and other departments were 
largely considered sufficient. In the early phase of the COVID-19 pandemic, 28.4% (n = 42/148) of the respondents 
complained about a short supply of protective equipment available for the hospital staff. 7.4% (n = 11/148) of the 
participants stated that emergency operations had to be postponed or rescheduled. A decreased quantity of emer-
gency surgical procedures and a decreased number of surgical emergency patients treated in the emergency room 
was reported in 43.9% (n = 65/148) and 63.5% (n = 94/148), respectively. Consultation and treatment of oncological 
patients in the outpatient clinic was decreased in 54.1% (n = 80/148) of the surveyed hospitals. To increase the capac-
ity for COVID-19 patients, a reduction of bed and operating room occupancy of 50.8 ± 19.3% and 54.2 ± 19.1% were 
reported, respectively. Therefore, 90.5% (n = 134/148) of all participants expected a loss of revenue of 28.2 ± 12.9% in 
2020.

Conclusion: The first wave of the COVID-19 pandemic had a significant impact on surgical care in Germany. The 
reduction in the bed and the operating room capacity may have lead to considerable delays in urgent and semi-
elective surgical interventions. In addition to the risk of worsening patient care, we anticipate severe financial damage 
to the clinics in 2020 and beyond. National and supranational planning is urgently needed to ensure the surgical care 
of patients during the ongoing COVID-19 pandemic.
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Background
At the end of December 2019, an outbreak of an inter-
stitial lung disease caused by a novel type of coronavirus 
(SARS-CoV-2) was first reported in the city of Wuhan, 

China [1]. The World Health Organization (WHO) sub-
sequently designated it as the Coronavirus Disease 2019 
(COVID-19) [2, 3]. One month later, the COVID-19 
outbreak was declared a pandemic [4]. The rapid global 
spread of the viral infections and disease led to the intro-
duction of far-reaching containment and reduction 
strategies in the affected countries around the world. To 
provide hospital capacity, protective equipment and ven-
tilators for an expected increasing number of COVID-19 

Open Access

*Correspondence:  helmut.friess@tum.de
1 Department of Surgery, Klinikum rechts der Isar, Technical University 
of Munich, School of Medicine, Ismaninger St 22, 81675 Munich, Germany
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12893-020-00970-x&domain=pdf


Page 2 of 9Stöß et al. BMC Surg          (2020) 20:313 

patients, surgical disciplines in Germany were instructed 
to postpone all elective surgeries and to reallocate staff to 
the intensive care units and COVID-19 wards as needed 
[5]. Various national surgical societies and associations 
published statements on the guidance for triage and 
urgent surgical interventions that were still considered 
feasible or mandatory [6–8]. Many surgical units were 
massively affected by restructuring measures [9, 10]. At 
the end of April 2020, during this survey, the German 
Government determined that hospital capacities should 
gradually resume elective interventions [5]. The long-
term effects of the suspension of the elective surgical pro-
gramme on the non-academic surgical departments in 
Germany are currently not foreseeable.

The present cross-sectional study aims to evaluate 
the impact of the global COVID-19 pandemic and sub-
sequent governmental directives on surgical depart-
ments of non-university hospitals in Germany after the 
first infectious wave. In the survey conducted, data were 
collected on experiences regarding the effect of the gov-
ernmental restrictions, on restructuring and financial 
burdens for the surgical departments, as well as on the 
assessment of future developments. The results may be 
helpful for other European countries in adapting contain-
ment strategies or resuming elective surgeries in order to 
regain high quality surgical care under the given circum-
stances, especially since further waves of the pandemic 
are expected.

Methods
Study design
For the present cross-sectional study, the members of the 
Konvent der leitenden Krankenhauschirurgen (Conven-
tion of leading Hospital Surgeons, KLK), an association 
of chief surgeons in Germany, were invited to an anony-
mous online survey from April 24th to May 10th, 2020 
via email [11]. Participation in the survey was voluntary 
and anonymous. 23.4% (n = 152/649) of all surgeons con-
tacted took part in the survey. A total of 4 completed sur-
veys had to be excluded from the analysis because they 
were answered by surgeons from university hospitals. 
Thus, 22.8% (n = 148/649) answers of non-university sur-
geons were analyzed. See Additional file  1: Table  S1 for 
the membership structure of KLK.

Survey
A commercial provider was used for conducting the 
online survey (Google Forms, https ://docs.googl e.com/
forms ; Google Inc. Mountain View, CA, USA), which 
comprised of 67 individual questions and statements in 8 
categories (general information, politics, health authori-
ties, hospital administration, communication with other 
medical departments, consequences of restructuring, 

effects on case numbers, outlook for the time after the 
COVID-19 pandemic). A combination of a bipolar, 
numbered Likert scale (1 = "Strongly agree", 2 = "Agree", 
3 = "Neutral", 4 = "Disagree" and 5 = "Strongly disagree"), 
closed (Yes/No/Unknown) and open questions was used.

In the first section, general characteristics (9 ques-
tions) were collected from the respondents. In the second 
(Politics, 5 questions) and third section (Health Authori-
ties, 4 questions), respondents were asked to evaluate 
communication and actions taken by the federal and 
state governments and health authorities in relation to 
the COVID-19 pandemic. In the fourth section (Hospi-
tal administration, 8 questions), the cooperation of the 
hospital administration was asked. The fifth category 
(Cooperation with other specialties during the COVID-
19 pandemic, 5 questions) examined the cooperation 
with other specialist departments and in particular the 
continuation of the interdisciplinary tumour board. Spe-
cial emphasis was placed on the sixth and seventh cat-
egory (Pandemic-related restructurings and current case 
numbers, 28 questions), which assessed the preliminary 
effects of the COVID-19 pandemic caused by the suspen-
sion of all elective surgeries and the reallocation of surgi-
cal personnel for the care of COVID-19 patients. Finally, 
in the eighth category (Outlook for the period after the 
COVID-19 pandemic, 8 questions) the chief surgeons 
were asked to evaluate possible future changes caused by 
the pandemic. The utilized questionnaire had previously 
been applied to investigate the effects of the COVID-19 
pandemic on university hospitals in Germany [12]. The 
complete survey is provided in Additional file 2: Survey.

Statistical analysis
Descriptive data analysis was performed with Micro-
soft Excel 2019 (Microsoft, Redmond, USA). The data 
are given as absolute and relative frequencies. For con-
tinuous variables, the mean value and the single standard 
deviation were calculated.

Results
General characteristics
The participants were mostly male (n = 139/148, 93.9%). 
The majority of the respondents were older than 50 years 
of age (83.8%, n = 124/148). 96.6% (n = 143/148) par-
ticipants were head of their departments, the remaining 
3.4% comprises of senior attendings. 7.4% (n = 11/148) 
of the respondents work at hospitals of maximum care 
(comprises of several specialties aside of a surgical/
internal medicine department with highly differentiated 
medical-technical facilities, responsible for teaching and 
research), 35.8% (n = 53/148) work at specialized hospi-
tals (comprises of several specialties aside of a surgical/
internal medicine department) and 56.1% (n = 83/148) 
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at general hospitals (comprises of at least one surgi-
cal and/or internal medicine department). With regard 
to hospital size (number of beds), more than 50% of the 
respondents work in hospitals with a 201–500 bed capac-
ity. Most of the respondents (58.1%, n = 86/148) had 
10–20 intensive care beds available in their respective 
hospital. 83 out of 148 participants (56.1%) reported that 
they perform less than 2,000 operations per year, 44/148 
(29.7%) responded a case load of 2,000–3,000 operations 
and 15/148 (10.1%) reported more than 3,000 operations 
per year. Six participants did not specify the surgical case 
load (n = 6/148; 4.1%). See Table 1 for general character-
istics of the study cohort.

Policy perception and cooperation with health authorities
The statement that sufficient information about the 
COVID-19 pandemic was provided by the politics was 
fully supported by 20.3% (n = 30/148) and supported 
by 46.6% (n = 69/148) of the participants, while 12.2% 
(n = 18/148) disagreed or fully disagreed with this state-
ment, 19.6% were neutral (n = 29/148) (Fig.  1a). The 
majority also agreed with the statement that the overall 
measures taken by politicians to contain the pandemic 
were adequate: 23.6% (n = 35/148) fully agreed and 42.6% 
(n = 63/148) agreed. In contrast, less than half of the par-
ticipants fully supported or supported the suspension 
of the elective programme as an appropriate measure: 
20.9% (n = 31/148) and 27.0% (n = 40/148), respectively. 
The majority of respondents indicated that they would 
have appreciated more financial support: A total of 51.7% 
(n = 76/147) fully agreed with the statement and 19.7% 
(n = 39/147) agreed with it.

The information policy of the health authorities was 
perceived as very positive by 12.2% (n = 18/148) and 
positive by 44.6% (n = 66/148). However, agreement on 
measures taken by health authorities to protect hospital 
staff was less: 6.8% (n = 10/148) fully agreed and 23.6% 
(n = 35/148) agreed. Support for surgical departments by 
both federal and state health authorities was perceived by 
the majority as low to very low (Fig. 1b).

Internal communication with the hospital administration
48.0% (n = 71/148) of the participants strongly agreed 
and 18.2% (n = 27/148) agreed that their hospital man-
agement currently considers previously agreed finan-
cial targets to be of secondary importance (Fig.  1c); 
23.7% (n = 25/148) did not agree with this statement. 
Financial compensation for the redeployment of 
staff to other departments was fully affirmed by 3.4% 
(n = 5/145) and 7.6% (n = 11/145) agreed; but overall 
71.7% (n = 104/145) of respondents denied the state-
ment. In 49.7% (n = 73/147) of the respondents, the 
hospital management intervened in the allocation of 

personnel; for a total of 38.8% (n = 57/147) this was not 
the case. Hospital administrations assured that the beds 
reserved for COVID-19 patients would be available 

Table 1 General characteristics

* Answer was obligatory to fill in
1 A hospital of maximum care comprises of several specialties aside of a 
surgical/internal medicine department with highly differentiated medical-
technical facilities, responsible for teaching and research
2 A specialized hospital comprises of several specialties aside of a surgical/
internal medicine department
3 A general hospital comprises of at least one surgical and/or internal medicine 
department

Variable n (%)

Age (in years)

 < 30 0 (0)

31–50 23 (15.5)

 > 50 124 (83.8)

Not specified 1 (0.7)

Sex

Male 139 (93.9)

Female 6 (4.1)

Non-binary 1 (0.7)

Not specified 2 (1.4)

Profession*

Head of department 143 (96.6)

Senior consultant 5 (3.4)

Type of hospital

Maximum care  hospital1 11 (7.4)

Specialized  hospital2 53 (35.8)

General  hospital3 83 (56.1)

Not specified 1 (0.7)

Size of hospital (number of beds)

 < 100 2 (1.4)

100–200 20 (13.5)

201–500 85 (57.4)

501–1000 34 (23.0)

 > 1000 6 (4.1)

Not specified 1 (0.7)

Intensive care capacity (number of intensive care beds)

 < 10 23 (15.5)

10–20 86 (58.1)

21–50 29 (19.6)

51–100 8 (5.4)

 > 100 2 (1.4)

Not specified 0 (0)

Number of yearly performed operations

 < 1000 7 (4.7)

1000–2000 76 (51.4)

2001–3000 44 (29.7)

 > 3000 15 (10.1)

Not specified 6 (4.1)
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for surgical patients again after the pandemic in 60.9% 
(fully agreed: n = 72/146; agreed: n = 17/146).

Cooperation with other departments
Between 69.4–82.4% of the respondents (totally) 
agreed with the statements that the communica-
tion was adequate with the colleaques of the depart-
ments of anaesthesiology, intensive care, infectiology, 
virology, oncology and gastroenterology, respectively 
(Fig.  1d). One question addressed the interdiscipli-
nary tumour board, which was carried out as usual in 
16.2% (n = 24/148) of the hospitals. 39.9% (n = 59/148) 
stated that the tumour board was carried out with 
reduced staff and 27.0% (n = 40/148) corresponded via 
video conference. 11.5% (n = 17/148) reported that the 
tumour board was set out completely (5.4%; n = 8/148 
not specified). See Additional file 3: Figure S1 for depic-
tion of the answers regarding the interdisciplinary 
tumour board.

Effects of the pandemic on departments for surgery
The survey showed that due to the COVID-19 pandemic, 
the bed capacity of German surgical departments was 
temporarily reduced by an average of 50.8 ± 19.3%. The 
occupancy rate of the reduced bed capacity was esti-
mated at 49.6 ± 24.3%. The operating room capacity was 
reduced by an average of 54.2 ± 19.1%. The utilization of 
the reduced operating room capacity was 53.2 ± 27.9%. 
Outpatient clinic capacity was also reduced significantly 
with an average reduction of 69.3 ± 23.2% and the utiliza-
tion was estimated to be 41.1 ± 30.8%. This is consistent 
with the finding that 97.3% (n = 144/148) of the respond-
ents indicated that patients cancelled elective surgeries. 
According to study participants, other surgical depart-
ments were also affected by the reduction in bed and 
operating room capacity. 90.5% (n = 134/148) of all par-
ticipants expected a loss of revenue in 2020 with an aver-
age of 28.2 ± 12.9%, while 6.1% (n = 9/148) expected no 
loss or even an increase in revenue (3.4%; n = 5/148 not 
specified). 45.3% (n = 67/148) of the study participants 

Fig. 1 Results of questionnaire sections 1–4: a Politics, 5 questions b Health authorities, 4 questions c Hospital administration, 8 questions d 
Cooperation with other specialist departments, 5 questions
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think that this will have financial consequences for 
their department (15.5%; n = 23/148 unknown); 30.4% 
(n = 45/148) agreed that it will have an impact on the 
personnel situation, as well (Table 2).

Concerning their employees, 28.4% (n = 42/148) 
replied that not enough protective gear was available. 
7.4% (n = 11/148) of the emergency operations had to 
be postponed or rescheduled (Table 3). It was predomi-
nantly assumed that the number of elective surgeries will 
increase again after the pandemic. 43.9% (n = 65/148) 
noticed a decrease in the number of emergency surger-
ies, 41.2% (n = 61/148) agreed that it remained the same 
and 14.9% (n = 22/148) stated increased numbers of 
emergency surgeries. The number of surgical emergen-
cies in the emergency room had decreased for 63.5% 
(n = 94/148) of those surveyed and increased for 6.1% 
(n = 9/148); 27.7% (n = 41/148) said they had treated an 

equal number of emergencies. Furthermore, there was 
a clear effect on the treatment of oncological patients. 
54.1% (n = 80/148) of the respondents stated that they 
treated fewer oncological patients in their outpatient 
clinics. The number of patients dropped by 41.9 ± 24.5%, 
while 30.4% (n = 45/148) reported no change in the num-
ber of consultations. An increase was stated only by 12 
respondents (8.1%), 11 surgeons (7.4%) did not specify 
this (Table 4).

Outlook for the time after the early phase of the COVID‑19 
pandemic
The study participants were asked about the effects of 
the pandemic on the payment of nurses and physicians. 
Approximately 30% of the chief surgeons assumed that 
nursing staff in particular will be better paid in the future. 

Table 2 Restructurings due to COVID-19 pandemic (Part 1)

Questions Answer (in %)
Mean ± single 
standard 
deviation

Estimate the current reduction in bed capacity in your department 50.8 (± 19.3)

Estimate the current bed capacity utilization of your department 49.6 (± 24.3)

Estimate the current reduction in operating room capacity in your department 54.2 (± 19.1)

Estimate the current operating room capacity utilization of your department 53.2 (± 27.9)

Estimate the current reduction in the outpatient clinics capacity of your department 69.3 (± 23.2)

Estimate the current capacity utilization of the consulting hours of your department 41.1 (± 30.8)

Estimate the percentage of physician staff to be redistributed to other departments 13.1 (± 16.0)

Estimate the proportion of medical staff working "reduced hours" or "shift work" 11.5 (± 23.4)

Estimate the percentage of medical staff who have been infected with SARS-CoV-2 2.2 (± 7.6)

Estimate the loss of your 2020 sales targets 28.2 (± 12.9)

Estimate the loss of your targets for the case mix points 27.3 (± 12.5)

Estimate the loss of your Case Mix Index targets 24.4 (± 13.2)

Table 3 Restructurings due to COVID-19 pandemic (Part 2)

Questions Answers

Yes
n (%)

No
n (%)

Unknown
n (%)

Not specified
n (%)

Has your clinic management ordered overtime to be reduced? 114 (77.0) 32 (21.6) 1 (0.7) 1 (0.7)

Has vacation been ordered by your clinic management? 31 (20.9) 116 (78.4) 1 (0.7) 0 (0.0)

Has it been possible to provide adequate protective equipment for your staff? 103 (69.6) 42 (28.4) 3 (2.0) 0 (0.0)

Did emergency operations have to be postponed or rescheduled due to sickness absence? 11 (7.4) 136 (91.9) 0 (0.0) 1 (0.7)

Would you estimate at this point in time that failure to meet the targets would have financial 
consequences for your department?

67 (45.3) 58 (39.2) 23 (15.5) 0 (0.0)

Would you currently estimate that failure to meet the targets would have personnel conse-
quences for your department?

45 (30.4) 74 (50.0) 28 (18.9) 1 (0.7)

Has bed capacity been reduced in other surgical departments? 137 (92.6) 7 (4.7) 3 (2.0) 1 (0.7)

Has the operating room capacity also been reduced in other surgical departments? 142 (95.9) 4 (2.7) 2 (1.4) 0 (0.0)
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In contrast, only 2.7% (n = 4/148) of the respondents 
agreed with the statement that physicians will be paid 
better in the future (no one strongly agreed). Only 5.4% 
(n = 8/148) fully agreed and 15.5% (n = 23/148) agreed 
that the surgical departments will emerge weakened 
after the COVID-19 pandemic, whereas a total of 52.0% 

(n = 77/148) disagreed with this statement (Fig. 2). 50.7% 
(n = 75/148) and 50.4% (n = 74/148) of the study partici-
pants, respectively, assumed that the number of medi-
cal personnel and beds would not change, while 19.0% 
(n = 28/148) and 23.8% (n = 35/148) agreed that their 
department would be weaker in terms of staff and beds 

Table 4 Impact of the COVID-19 pandemic on current case numbers

Question Answer n (%) Change in %
Mean ± single 
standard 
deviation

The number of emergency operations has… Increased 22 (14.9) 22.0 ± 13.1

Remained the same 61 (41.2) –

Decreased 65 (43.9) 29.5 ± 18.1

Not specified 0 (0.0) –

The number of surgical emergencies in the emergency room has… Increased 9 (6.1) 22.2 ± 6.7

Remained the same 41 (27.7) –

Decreased 94 (63.5) 36.3 ± 19.3

Not specified 4 (2.7) –

The number of oncological patients in the consultation hours has… Increased 12 (8.1) 36.9 ± 28.6

Remained the same 45 (30.4) –

Decreased 80 (54.1) 41.9 ± 24.5

Not specified 11 (7.4) –

Do you have the impression that patients cancel elective surgeries out of fear 
of a COVID-19 infection?

Yes 144 (97.3) –

No 3 (2.0) –

Unknown 1 (0.7) –

Fig. 2 Results of questionnaire section 8: Outlook for the period after the COVID-19 pandemic, 8 questions
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after the pandemic. At the end of the survey, the partici-
pants could give their feedback on the questionnaire and 
the situation in a free text answer. A total of 28 surgeons 
responded. In summary, the complete discontinuation 
of elective surgeries was predominantly perceived nega-
tively and unsettled many surgeons.

Discussion
This cross-sectional study provides data and assessments 
on the impact of the COVID-19 pandemic on the work of 
non-academic departments of surgery in Germany dur-
ing the first lockdown and suspension of all elective sur-
geries. Altogether 152 members of the KLK answered the 
survey, 148 answers were included in the analysis.

The measures taken by politicians to contain the 
COVID-19 pandemic were mostly positively received by 
the heads of the surgical departments questioned in this 
survey. This is an important fact, considering that Ger-
many introduced decentralized testing and initiated an 
early shutdown to flatten the epidemic curve. As a pos-
sible consequence, the death rate remained much lower 
than in France, Italy or Spain [13]. For future pandemic 
waves, this result could indicate that far-reaching and 
consistent political measures are well accepted by sur-
geons. Anyhow, the national suspension of the surgi-
cal programme was only well accepted by 47.9% of the 
participants, 16.2% were neutral and 35.8% disagreed. 
Another complete shut down of elective surgeries must 
be avoided. To address this point, we propose that, 
depending on the number of new COVID-19 infec-
tions in a particular region, only beds in hospitals in that 
region (and not at a national level) should be reserved 
and critical care capacity expanded. In addition, if neces-
sary, another approach could be to restructure hospitals 
to treat only COVID-19 patients and keep other health 
care facilities COVID-19-free to maintain normal medi-
cal care.

The information policy of the health authories was as 
well largely perceived as positive, but the support of the 
hospital staff in general and the surgical departments with 
their special role in particular was judged insufficient by 
a majority of the responders. The cooperation between 
general and abdominal surgeons and their hospital 
administration was controversial, too. Communication 
was rated largely satisfactory, but in 71.7%, for example, 
no financial compensation was promised for the redis-
tribution of staff, which can lead to a loss of confidence 
in the hospital management during further pandemic 
waves. Only one third of those interviewed considered 
their hospital management supportive. In comparison, 
the survey shows that the specialist disciplines worked 
well together indicating great trust and mutual support. 
Approximately one third of all respondents confirmed 

that initially not enough protective equipment was avail-
able at their hospitals and departments. This is not a sin-
gular problem, but rather that many healthcare facilities 
around the world initially lacked essential equipment 
such as disinfectants and personal protective equipment 
[14]. The shortage threatens the life of health care pro-
fessionals in Germany and throughout the world. As a 
consequence, a sufficient storage for future pandemics 
have to be built up and made available more quickly. In 
addition, the supply of face masks and isolation material 
should be optimised; the Center for Disease Control and 
Prevention (CDC) of the US, for example, makes recom-
mendations in this regard [15].

As mentioned before, in mid-March the German 
Government advised all hospitals and surgeons to post-
pone all scheduled admissions and operations if not 
absolutely necessary [16]. To mitigate financial losses 
for the surgical disciplines, the "Hospital Relief Act 
COVID19" was passed, which refunds each reserved 
intensive care bed [17]. Since May the surgical pro-
gramme has been resumed step by step [18]. Overall, 
this phase led to an estimated average reduction in bed 
capacity of 50.8 ± 19.3% and operating room capacity 
of 54.2 ± 19.1%. The utilization of the reduced operat-
ing room capacity was only 53.2 ± 27.9% on average. The 
reduction in bed and surgical capacity led most respond-
ents to estimate a loss of revenue of 28.2 ± 12.9% for 
whole 2020. In view of the incisive restrictions, it seems 
difficult to compensate for the economic losses from own 
resources. This is aggravated by the fact that the popula-
tion is obviously uncertain about COVID-19, as only half 
of the available operating room capacity was needed. In 
addition, at the time of the survey, most hospitals had 
also reduced their outpatient clinics capacity, which 
might prolong the period of reduced operation rates. 
Once measures are scaled back, political support will be 
urgently needed to compensate for financial losses. Fur-
thermore, the public must be made aware that hospital 
treatment is safe and that measures have been taken to 
avoid increasing the risk of infection with COVID-19.

The significant reduction in operative capacity and the 
redeployment of staff members in most facilities lead to 
concerns that urgent or emergency operations could not 
have been carried out. However, the survey showed that 
91.9% of the participants were able to perform emer-
gency operations without any restrictions or delay. Inter-
estingly, almost half of the respondents (43.9%) stated 
that the number of emergency operations had dropped 
on average by one third. The same number of respond-
ents reported no change in the number of emergency 
operations. The statement about surgical emergencies in 
the emergency room was even clearer. Almost two thirds 
(63.5%) reported a decreased number of admissions. The 
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recorded numbers as well as previously reported data 
indicate, that patients might avoid attendance to the hos-
pital even in urgent cases because they fear a COVID-
19 infection [19]. Thus, initially elective operations will 
become emergencies in the future, which might lead to 
worse surgical care and postoperative outcome for the 
population in general and higher financial costs for the 
health care system.

The situation is similar with regard to the care of onco-
logical patients. Whereas the interdisciplinary commu-
nication in tumour boards was widely unaffected, more 
than half of the respondents (54.1%) saw fewer patients 
in their outpatient clinic for both first consultation or 
follow-up care. This may lead to a deterioration in the 
early treatment or the detection of recurrences and thus 
impair the quality of oncological treatment in surgery. 
Further, the vast majority of the participants (97.3%) had 
to postpone or cancel a great number of elective surger-
ies and consultation appointments. The number of post-
poned treatments of patients in general and oncological 
patients in particular is obviously considerable. Nonethe-
less, exact numbers have to be further investigated, since 
it may have an impact on patient survival in oncological 
and non-oncological diseases.

Postponement of surgery during the pandemic is neces-
sary not only to reserve beds for COVID-19 patients, but 
also because patients undergoing surgery are a vulner-
able group at risk of hospital exposure to SARS-CoV-2. 
A recently published study showed that postoperative 
pulmonary complications occur in half of patients with 
perioperative SARS-CoV-2 infection and are associated 
with high mortality [20]. Therefore, the authors pro-
pose to consider postponing non-urgent interventions, 
especially in multimorbid patients, and to promote non-
operative treatment. Additionally, the implementation 
of triage plans to prioritize operations appears essential. 
For instance, Ke et al. published strategies for the man-
agement of gastrointestinal surgery during COVID-19 
[21]. Another research group from the UK published 
a broad overview of surgical practice during the pan-
demic [22, 23]. However, the elective surgical programme 
will be fully resumed at some point, and the postponed 
operations will need to be performed additionally. There 
is concern that the actual capacities together with the 
increased demand may not suffice timely surgical care 
for all patients in need. In regards to a recent study that 
estimates the total number of operations cancelled due to 
COVID-19 at almost 30 million, it is imperative to imple-
ment procedures allocating operating room capacity 
based on medical priority [24].

The present cross-sectional study is of course also 
subject to limitations. On the one hand, the collected 
data are based on subjective assessments, on the other 

hand, the survey was conducted in an early phase of the 
COVID-19 pandemic. Therefore, the results are to be 
considered preliminary and the future development and 
final impact has to be evaluated in additional investiga-
tions. Furthermore, the limited number of participants 
must be considered a limitation of the study.

Conclusions
This survey presents the manifold impact of the COVID-
19 pandemic on non-university surgical departments 
throughout Germany. It provides an overview of the 
challenges for the surgical care of patients in times of a 
pandemic. During the survey period, surgical depart-
ments in Germany faced the early stage of the COVID-19 
pandemic and the gradual resumption of planned opera-
tions was carried out. It remains to determine whether 
the reduction in surgical capacity and the discontinua-
tion of elective operations will lead to a reduction in the 
quality of surgical care in Germany. Furthermore, a pos-
sible deterioration in care and outcomes for oncological 
patients have to be analysed timely. Therefore, follow-up 
surveys are planned to provide further insights into this 
topic in the future with special emphasis on oncological 
results. In addition, the coordination of European and 
national measures for the care of our patients in the time 
of an ongoing pandemic should be based on the experi-
ence of clinicians and nursing staff in close cooperation 
with the politics. Our findings may help to adapt con-
tainment and restructuring strategies with regard to care 
reality in hospitals and to find comprehensive solutions 
with respect to possible future pandemic waves.
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