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Abstract 

Background: The SARS-CoV-2 pandemic is still ongoing and a major challenge for health care services world-
wide. In the first WSES COVID-19 emergency surgery survey, a strong negative impact on emergency surgery (ES) had 
been described already early in the pandemic situation. However, the knowledge is limited about current effects of 
the pandemic on patient flow through emergency rooms, daily routine and decision making in ES as well as their 
changes over time during the last two pandemic years. This second WSES COVID-19 emergency surgery survey investi-
gates the impact of the SARS-CoV-2 pandemic on ES during the course of the pandemic.

Methods: A web survey had been distributed to medical specialists in ES during a four-week period from January 
2022, investigating the impact of the pandemic on patients and septic diseases both requiring ES, structural problems 
due to the pandemic and time-to-intervention in ES routine.

Results: 367 collaborators from 59 countries responded to the survey. The majority indicated that the pandemic still 
significantly impacts on treatment and outcome of surgical emergency patients (83.1% and 78.5%, respectively). As 
reasons, the collaborators reported decreased case load in ES (44.7%), but patients presenting with more prolonged 
and severe diseases, especially concerning perforated appendicitis (62.1%) and diverticulitis (57.5%). Otherwise, 
approximately 50% of the participants still observe a delay in time-to-intervention in ES compared with the situation 
before the pandemic. Relevant causes leading to enlarged time-to-intervention in ES during the pandemic are per-
sistent problems with in-hospital logistics, lacks in medical staff as well as operating room and intensive care capaci-
ties during the pandemic. This leads not only to the need for triage or transferring of ES patients to other hospitals, 
reported by 64.0% and 48.8% of the collaborators, respectively, but also to paradigm shifts in treatment modalities to 
non-operative approaches reported by 67.3% of the participants, especially in uncomplicated appendicitis, cholecysti-
tis and multiple-recurrent diverticulitis.
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Background
Since the World Health Organization has declared 
SARS-CoV-2 as a worldwide pandemic in early 2020, it 
dominates daily life and influences political decisions 
as well as daily therapeutic practices in various medi-
cal disciplines. Global or local lockdown policies and 
recommendations regarding postponement of elective 
therapies during the last two pandemic years aim at pro-
viding necessary health care capacities especially during 
wave-like outbreaks of different variants of SARS-CoV-2. 
Therefore, the discussion behind postponements of elec-
tive surgical therapies is primarily to hold up bed, inten-
sive care as well as operating room capacities available 
during the pandemic and secondarily to preserve patients 
and medical staff from nosocomial infection with SARS-
CoV-2 [1–4]. However, postponement of elective surgi-
cal therapies might not be detrimental in the short-term 
follow-up upon diagnosis, but delayed treatments might 
have some harmful effects beyond that short range in the 
longer-term outcome [2]. This it is quite clear for surgical 
oncology, because delays in cancer-specific therapy might 
result in severely impaired oncologic outcome [2, 5–7].
Even patient outcome is impaired through postpone-
ments of elective surgical therapy of other non-malig-
nant diseases during the pandemic [8]. The situation is 
dramatically different in emergency patients. Postpone-
ment of urgent therapies is not allowed in the emergency 
setting and can rapidly result in detrimental outcome 
[9, 10]. However, local hospital management for main-
taining an adequate emergency surgical service during 
wave-like SARS-CoV-2 outbreaks with high incidences of 
severely-ill COVID-19 patients and limited intensive care 
capacities is challenging. Policies, health care providers 
and hospital management have to balance the neces-
sity of strong SARS-CoV-2 measures on the one hand 
and the maintenance of surgical  emergency services on 
the other hand, which both compete with critical hospi-
tal resources including normal ward, intensive care and 
operating room capacities as well as personnel required 
for  an adequate therapy and additional expenses for 
quarantine measures.

Since the rapid spread of the SARS-CoV-2 around the 
world in late 2019, a high amount of research had been 
published regarding the pandemic, the characteristics 

of the virus and treatment modalities of COVID-19, 
which are urgently needed [4]. However, the literature 
reveals some evidence about dramatic negative effects 
of the pandemic on various medical fields and health 
care services, e.g., in oncology, cardiovascular diseases, 
etc., as well as on  the outcome of respective patients 
[5, 11–14]. By now, this list is endless and the SARS-
CoV-2 pandemic has obviously a negative impact on 
emergency surgery worldwide: Although case load 
decreases, patients present with more severe and pro-
longed surgical emergencies, and thus, treatment is 
more complex and surgery is more complicated during 
the pandemic [3, 15, 16].

As a consequence, these pandemic-driven factors 
uncertainly influence not only the entire spectrum of 
elective patient care, but also have a significant effect 
on daily routine patient care in emergency rooms and 
particularly in emergency surgery. However, the knowl-
edge is limited about the impact of the pandemic on 
patient flow through emergency rooms, clinical daily 
routine and clinical decision making in emergency sur-
gery as well as their changes over time during the last 
two years of the pandemic. In our first WSES COVID-
19 emergency surgery survey from June 2020, we have 
described  a strong impact of the pandemic on emer-
gency surgery services worldwide due to potential 
harmful delays in time-to-diagnosis (TTD) and time-to-
intervention (TTI), and the need of triage of emergency 
surgical patients [3]. Data analysis revealed that struc-
tural problems like in-hospital logistics were predomi-
nantly responsible for negative effects of SARS-CoV-2 
on emergency surgical patient care [3]. This new second 
WSES COVID-19 emergency surgery survey investigates 
the impact of the SARS-CoV-2 pandemic on patients 
and their diseases requiring emergency surgery, on 
TTD and TTI in emergency departments as well as rel-
evant causes for a delayed surgical therapy during the 
course of the pandemic. Two years after the initial sur-
vey structural rearrangement, new in-hospital standard 
operating procedures and integration of SARS-CoV-2 
into the everyday clinicians’ work should have led to 
an improvement of emergency care. If the initial prob-
lems persist, this must lead to a radical and immediate 
improvement of surgical emergency care worldwide.

Conclusions: The SARS-CoV-2 pandemic still significantly impacts on care and outcome of patients in ES. Well-
known problems with in-hospital logistics are not sufficiently resolved by now; however, medical staff shortages and 
reduced capacities have been dramatically aggravated over last two pandemic years.

Keywords: COVID-19, SARS-CoV-2, Pandemic, Emergency surgery, Emergency, Appendicitis, WSES, Time to 
intervention, Capacity, Quarantine
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Methods
An online survey was designed by a core group of inves-
tigators of the study group. Google Forms (Google LLC, 
Mountain View, California, USA) was used as the plat-
form for the survey.

The survey was designed, the survey study was con-
ducted, and the results were analyzed and reported fol-
lowing the CHERRIES statement [17].

The survey consists of multiple-choice and single-
choice items as well as open-answer questions. In the 
style of the first WSES COVID-19 emergency surgery sur-
vey study from June 2020, published in December 2020 
[3], the items of the present questionnaire are organized 
in five sections: (1) recording the characteristics of col-
laborators and their affiliated hospitals, (2) evaluating 
the experiences of the study group with emergency sur-
gery in COVID-19-infected patients, (3) investigating the 
ongoing impact of SARS-CoV-2 pandemic on patients 
requiring emergency surgery as well as (4) ongoing struc-
tural problems caused by the pandemic and leading to 
substantial barriers across emergency surgical pathways 
and quality loss in emergency patient treatment. Fur-
thermore, (5) individual experiences with septic diseases 
potentially requiring intensive care, interventional emer-
gency therapy and/or emergency surgery as well as  (6) 
potential paradigm shifts from a standard operative 
therapy before the pandemic situation to a non-operative 
(conservative) treatment approach during the pandemic 
and (7) preventive, quarantine and SARS-CoV-2 testing 
strategies are part of the survey.

After the survey was approved by the World Society of 
Emergency Surgery (WSES) project steering committee, 
this cross-sectional survey study was distributed on Janu-
ary 17, 2022, to the global mailing list of WSES members 
and beyond, as addressees were invited to distribute the 
survey to their colleagues. The survey was closed after 
four weeks on February 11, 2022.

After closing the survey, the results were checked for 
duplicates. Results are presented descriptively within the 
present manuscript.

Results of items, that were comparable with our pre-
vious WSES COVID-19 emergency surgery survey study 
from June 2020 [3], were conducted to statistical analy-
ses, which allowed us to investigate changes in responses 
over time during the pandemic situation. Statistical 
analyses were performed using GraphPad Prism (Ver-
sion 9 for Windows, GraphPad Software, San Diego, CA, 
USA, www. graph pad. com). For descriptive statistics, cat-
egorical data were analyzed using Fishers exact test or 
Pearson’s X2 test. p values ≤ 0.05 were considered to indi-
cate statistical significance. Because of the exploratory 
character of the study, no adjustments of p values were 
performed.

Data are given as n collaborators and/or percentages of 
the collaborators.

Results
Characteristics of participants and their affiliated hospitals
367 health care specialists in emergency medicine and 
emergency surgical patient care from 59 countries 
around the world, i.e., 5 continents, completed the survey 
study (Fig. 1). Most participants work in a larger public, 
third-level (academic/referral) hospital with more than 
500 beds (Fig. 2) which includes a dedicated emergency 
department (96.2% of the cases) and more precisely a 
dedicated acute care surgery or emergency surgery unit 
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at the own hospital (71.9% of the cases). With 86.9% and 
15%, most collaborators came from general/abdominal 
surgery and trauma surgery/orthopedics, respectively, 
but representatives of other medical disciplines, which 
are involved in emergency surgical patient care, were also 
represented in the study cohort including internal medi-
cine, anesthesiology, vascular surgery, thoracic surgery 
and gynecology (all < 5%). Therefore, most of the collabo-
rators are well-experienced personnel with being senior 
consultants and heads of the departments in 48.0% and 
19.3%, respectively, or at least board-certified staff in 
18.3% (Fig. 1).

93.5% of the participants stated that they formally 
experienced three or more SARS-CoV-2 outbreaks in 
their region since the beginning of the pandemic situa-
tion in  early 2020 (Fig.  3) and almost all collaborators 
(94%) stated that their region currently (from October 
2021 to February 2022) suffers from a wave-like SARS-
CoV-2 outbreak. In general, COVID-19 patients are 

treated in hospitals of 93.7% of the collaborators (Fig. 2) 
and almost all of the collaborators (88%) had performed 
emergency surgery in patients, acutely infected with 
SARS-CoV-2, which represents a significant increase 
over time compared with the situation in June 2020 (ver-
sus 62.2%, p < 0.0001 [3]). Interestingly, in hospitals of 13 
participants (3.5%) emergency surgical patient care was 
interrupted due to the pandemic. Relevant or very rele-
vant reasons for a discontinuous emergency surgery ser-
vice among these participants were: reduced capacities 
on normal ward (69.2%) and intensive care units (76.9%), 
lack of nursing (76.9%) and medical staff (61.5%) as well 
as staff members being in quarantine or infected (53.8%, 
Fig. 3).

Ongoing impact of the pandemic on capacities and quality 
indicators of emergency surgery
In the previous WSES COVID-19 emergency surgery 
survey in June 2020, we reported that the SARS-CoV-2 
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pandemic negatively influences the treatment of surgical 
emergency patients strongly [3]. Therefore, 83.1% of the 
collaborators indicated now that the pandemic still has 
an impact on treatment of surgical emergency patients 
and estimated this impact as being strong or very strong 
in 33.8% of the cases (Fig. 4). Interestingly, 18 of the 23 
participants, from hospitals, which are not involved in 
care of SARS-CoV-2 positive patients, also observe these 
negative effects. However, the negative impact of the 
SARS-CoV-2 pandemic on emergency surgical services 
due to the pandemic was fortunately reduced over time 
compared with answers from the first WSES COVID-
19 emergency surgery survey in June 2020, where almost 
65.5% of the participants estimated it as being strong or 
very strong (p < 0.0001 [3]). Overall 44.7% of the partici-
pants still observe a decrease in emergency surgical cases 

in their hospitals compared with the situation before the 
pandemic (versus 86.2% of the collaborators from the 
previous WSES COVID-19 emergency surgery survey in 
June 2020, p < 0.0001 [3]). However, 74.1% of the partici-
pants reported  this effect being   mostly obvious during 
local lockdown policies.

Important quality indicators for emergency patient 
care are TTD and TTI. In the current survey, 52.6% and 
50.1% of the participants still observe a delay in TTD 
and consecutively in TTI, respectively, due to the pan-
demic, which was comparable with the situation in June 
2020 (p = 0.0734 and p = 0.2331 [3]). Even no obvious 
differences were seen in the estimated delays in TTD 
(p = 0.3763 [3]) and TTI (p = 0.0582 [3]) over time dur-
ing the SARS-CoV-2 pandemic. To evaluate relevant fac-
tors being critical in the therapy of surgical  emergency 
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patients and why the SARS-CoV-2 pandemic might have 
an ongoing impact on emergency room and emergency 
surgical pathways, the collaborators of the study were 
asked for the most important factors that still lead to an 
enlarged TTD and TTI as well as problems with capaci-
ties concerning emergency surgery during the pandemic 
situation. The answers are summarized in Figs.  5e and 
6. Interestingly, we did not observe improvements in 
in-hospital logistics, e.g., for transport of emergency 
patients or separated pathways for SARS-CoV-2-in-
fected patients, reported over time from the previous 
WSES COVID-19 emergency surgery survey in June 2020 
until now (p = 1 [3]), which is until now one of the most 
important problems for delays in TTD and TTI. Vice 
versa, significantly more collaborators currently report 
a dramatic lack in medical staff, especially in the oper-
ating room, leading to both unavailable operating room 
and intensive care unit capacities (all of them p < 0.0001 
in comparison with the responses from the first WSES 
COVID-19 emergency surgery survey in June 2020 [3]), 

indicating that staff shortages and reduced capacities, 
relevant for emergency surgery, are dramatically aggra-
vated during  the course of the SARS-CoV-2 pandemic 
over the last two years. These problems with limited local 
capacities continuously result in a relevant need of triage 
or transferring surgical emergency patients to other hos-
pitals for further therapy, reported by 64% and 48.8% of 
the collaborators, respectively. Figure 6 reports free-text 
answers from the collaborators collecting further factors, 
which lead to problems with surgical emergency patient 
care during the pandemic.

Ongoing impact of SARS‑CoV‑2 pandemic on diseases 
requiring critical care, emergency therapy, emergency 
surgery
The collaborators of the current WSES COVID-19 emer-
gency surgery survey observed an ongoing medium, high 
or very high increase in relative numbers of severe (sep-
tic) abdomino-thoracic diseases, especially of perforated 
appendicitis and diverticulitis, during the pandemic in 
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comparison with the situation before (Fig. 7a); however, 
this was comparable with the estimation of the partici-
pants from June 2020 (perforated appendicitis: p = 0.5586 
and perforated diverticulitis: p = 1328 [3]). Contrast-
ingly, two-thirds of the collaborators (67.3%) reported 
their experience that the pandemic situation (with 
reduced capacities, higher perioperative risk, etc.) led to 
a paradigm shift in the treatment of more uncomplicated 
infectious diseases to a non-operative approach. These 
findings are underlined by the reports upon the ques-
tions, which non-operative treatment options the partici-
pants recommend to their patients during the ongoing 
pandemic situation. This was mostly obvious for acute, 
uncomplicated infectious diseases including appendici-
tis and diverticulitis, but also more complicated diseases 
were considered to more conservative treatment modali-
ties during the pandemic by a remarkable proportion of 
participants. Therefore, patient characteristics play an 
important role in these treatment considerations (Fig. 8).

In a conclusion, most of the collaborators think that 
the pandemic situation and its effects on emergency 
surgical patient care have a moderate (31.9%), severe 
(34.1%) or very severe (12.5%) negative impact on emer-
gency surgical patient outcome. Only 13.4%, 7.6% and 
0.5% of the participants think that this negative impact 
on patient outcome in the surgical  emergency setting 

due to pandemic-driven changes is low, very low or 
zero, respectively (Fig. 7b). Interestingly, all participants, 
from hospitals, which are not involved in care of SARS-
CoV-2 positive patients (n = 23), also estimated a moder-
ate (n = 12), severe (n = 9) or very severe (n = 2) negative 
impact on the outcome of emergency surgical patients.

Preventive and testing strategies
In the hospitals of 78.7% of the collaborators, every patient 
entering the surgical emergency unit undergoes SARS-
CoV-2 testing and 71.4% put patients in quarantine gen-
erally, if testing results are outstanding (Fig. 9). Therefore, 
“rapid” SARS-CoV-2-PCR is available at the surgical emer-
gency unit of 76.3% of the participants for urgent results 
within one hour. 89.4% of the collaborators reported that 
their hospitals provide separated pathways for SARS-
CoV-2 positive patients to minimize contact with  unin-
fected patients. The most commonly used measures are 
closed areas and reserved rooms at the emergency unit, 
normal wards and intensive care units as well as reserved 
operating theatres for SARS-CoV-2 positive patients.

Discussion
The SARS-CoV-2 pandemic has still devastating effects 
on surgical emergency services worldwide. Our ini-
tial WSES COVID-19 emergency surgery survey from June 

Fig. 6 Factors leading to problems with surgical emergency patient care during the pandemic. Free-text answers in a word cloud from the 
collaborators collecting relevant factors, which lead to problems with surgical emergency patient care during the pandemic
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2020 revealed in the very early pandemic phase that there 
is a strong impact of the pandemic situation on surgi-
cal emergency patient care including potential harmful 
delays in TTD and TTI. This led either to a delayed ther-
apy or the urge of triage of surgical emergency patients in 
a relevant proportion worldwide [3]. At that early time 
point, structural problems with in-hospital logistics were 
mainly responsible for these problems in patient care, 
whereas medical staff shortages previously did not play a 
major role contributing to these challenges in emergency 
surgery [3]. The current cross-sectional survey reflects 
the situation with emergency surgical patient care pres-
ently, approximately 2 years after. By now, the pandemic 
is still ongoing and various regions of the world suffered 
from numerous wave-like outbreaks of diverse variants 
of SARS-CoV-2. However, beyond several heterogene-
ous strategies to maintain global health care during the 
pandemic including social lockdown policies, adjusted 

treatment recommendations and in-hospital quaran-
tine measures, the negative effect of the pandemic situ-
ation on surgical emergency patient care and on patient 
outcome is still significant. These alarming findings are 
underlined by persistent delays in TTD and TTI for 
emergency surgical patients during the last two years of 
the pandemic, which had been reported by approximately 
50% of the collaborators. Therefore, it is well known that 
rapid initiation of diagnostics and therapy especially 
for  patients with septic diseases in emergency surgery 
and trauma patients is mandatory for good treatment 
quality [9, 10, 18–20]. Furthermore, the collaborators 
were asked for relevant reasons causing the significant 
impact of the pandemic situation on emergency surgery: 
Persistent problems with in-hospital logistics are still 
major factors making an adequate surgical emergency 
treatment impossible. Obviously, these problems could 
not be resolved during the two-year lasting pandemic 
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situation. Based on the results of the first WSES COVID-
19 emergency surgery survey in 2020, we declared critical 
impairments in the diagnostic and therapeutic work-up 
of surgical emergency patients as a worldwide issue and 
postulated that improvements in care of surgical emer-
gency patients like tailored solutions for in-hospital 
logistics are urgently necessary [3, 21]. Furthermore, we 
then hypothesized that proactive provision of resources 
to enhance medical staff, operating room capacities, 
intensive care capacities from policies, medical societies 
and local health care providers are mandatory for future 
patient care during the pandemic [3, 21]. In contrast, the 
situation in surgical emergency units worldwide is aggra-
vated by dramatic shortages in medical staff, capacities 

and resources, which consecutively deteriorates the 
problematic situation with surgical emergency patients 
during the pandemic. Both the well-known logistic prob-
lems paired with the “new” lack of (human) resources 
summit in an enlarged TTD and TTI in many cases and 
finally to impaired outcome of our patients by now. Nev-
ertheless, one has to keep in mind that some of these cul-
prits, especially those logistic ones, might be modifiable 
easily, which might lead to significant improvements in 
in-hospital emergency patient care.

Another important aspect of the pandemic situation 
are changes in patient flow into the surgical emergency 
departments and changes in the disease quality requir-
ing emergency surgery over the last two years. Overall 
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a decreasing case load of emergency surgical patients 
is reported since the beginning of the pandemic in both 
WSES COVID-19 emergency surgery surveys [3]. But, an 
increase in more severe and prolonged diseases, including 
perforated appendicitis and diverticulitis, requiring more 
complex surgical or multimodal treatment strategies has 
been observed. Although it is a subjective estimation 
from the participants of the present survey, this finding is 
not entirely novel and had also been described by other 
authors from larger scaled cross-sectional studies involv-
ing patient data in the literature before. Although overall 
patient numbers are decreasing, especially patients with 
bowel diseases including appendicitis and diverticulitis 
present in the emergency rooms with more severe, pro-
longed and even perforated diseases [3, 8, 15, 16]. Besides 

that, Tebala et al. showed in their international retrospec-
tive cohort audit correlations of hospital admissions with 
general patient condition and physical health [22]. These 
changes in patient flow into surgical emergency depart-
ments as well as the observation of higher proportion of 
patients with more severe and prolonged diseases might 
be an expression of ongoing changes in medical evaluation 
and decision-making processes and a kind of pandemic-
driven fear reactions of patients and referring physicians 
against SARS-CoV-2 infection [23]. Other issues, indi-
cating changes in medical evaluation and particularly in 
decision-making processes, are paradigm shifts in the 
treatment modalities of frequent infectious diseases, 
which classically require (general) emergency surgery. 
Particularly in acute appendicitis, multiple recurrent and 
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symptomatic non-complicative diverticulitis and chole-
cystitis a great proportion of participants would refer on a 
non-operative management, which—vice versa—was not 
regularly the case before the pandemic [24]. Additionally, 
some participants of the survey stated to apply non-oper-
ative therapeutic strategies for other severe septic dis-
eases, including primary drainage therapy for perforated 
peptic ulcer in higher aged and polymorbid patients and 
prolonged drainage therapy to avoid—if possible—decor-
tication for pleural empyema. If these circumstances will 
change treatment perceptions and therapeutic standards 
beyond the special situation during the pandemic remains 
to be seen in the future, however, emergency surgeons 
have to be aware that discussions are ongoing regarding 
more conservative treatment strategies in selected cases 
especially with appendicitis and diverticulitis.

In contrast, patients with traumatic emergencies fre-
quently do not tolerate treatment postponements or 
conservative therapy attempts. The estimation of the 
collaborators, that the pandemic results in impaired out-
comes of emergency surgical patients, underlines the 
essential necessity to maintain adequate and continu-
ous patient care within the emergency setting including 
sufficient in-hospital and personnel capacities as well as 
appropriate in-hospital logistics. The latter includes fast 
SARS-CoV-2 testing (79% of the participants are test-
ing every patient entering the surgical emergency room) 
and consequent quarantine measures with closed and 
reserved areas for patients with doubted or confirmed 
SARS-CoV-2 infection as highly important strategies 
on the one hand to prevent patients from misdiagnosis 
and delayed initiation of adequate therapy. On the other 
hand, these measures are mandatory to prevent patients 
and medical staff from nosocomial SARS-CoV-2 infec-
tion during high-incidence periods, which would worsen 
shortages in emergency surgical patient care, exhaustion 
and psychological pressure of personnel dramatically.

Conclusions
In conclusion, the current study demonstrates that the 
SARS-CoV-2 pandemic still has a significant and global 
impact on care and outcome of surgical emergency 
patients. Well-known problems with in-hospital logistics 
are not sufficiently resolved by now; however, medical 
staff shortages and reduced capacities have been dra-
matically aggravated during the pandemic situation over 
the last two years. Global strategies to maintain adequate 
emergency surgical patient care are urgently needed from 
policies and hospital management [21]. These measures 
are not only mandatory during the ongoing SARS-CoV-2 
pandemic and future outbreaks of virus variants but also 
for prospective disaster management protocols.
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