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Abstract
Objective To assess how the COVID-19 outbreak has affected emergency general surgery (EGS) care during the pandemic, 
indications for surgery, types of procedures, perioperative course, and final outcomes.
Methods This is a retrospective study of EGS patients during the pandemic period. The main outcome was 30-day morbidity 
and mortality according to severity and COVID-19 infection status. Secondary outcomes were changes in overall manage-
ment. A logistic regression analysis was done to assess factors predictive of mortality.
Results One hundred and fifty-three patients were included. Half of the patients with an abdominal ultrasound and/or CT 
scan had signs of severity at diagnosis, four times higher than the previous year. Non-COVID patients underwent surgery 
more often than the COVID group. Over 1/3 of 100 operated patients had postoperative morbidity, versus only 15% the 
previous year. The most common complications were septic shock, pneumonia, and ARDS. ICU care was required in 17% of 
patients, and was most often required in the SARS-CoV-2-infected group, which also had a higher morbidity and mortality. 
The 30-day mortality in the surgical series was of 7%, with no differences with the previous year. The strongest independent 
predictors of overall mortality were age > 70 years, ASA III–IV, ESS > 9, and SARS-CoV-2 infection.
Conclusions Non-operative management (NOM) was undertaken in a third of patients, and only 14% of operated patients 
had a perioperative confirmation of -CoV-2 infection. The severity and morbidity of COVID-19-infected patients was much 
higher. Late presentations for medical care may have added to the high morbidity of the series.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic, 
caused by the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), is still ongoing and has hit with the 
utmost intensity the Madrid area in Spain, straining hos-
pital resources and manpower to limits unknown to our 
generation. As the population lockdown was being imple-
mented and scheduled surgical procedures were cancelled, 
the relentless influx of patients affected by the disease 

overwhelmed our ED and critical-care bed capacity. We 
expected this to have an impact on our non-trauma-related 
emergency general surgery (EGS) cases during the surge, 
but could only guess about the real consequences of it. The 
increased postoperative morbidity and mortality that were 
being reported in infected patients [1–3], together with the 
risks incurred by professionals caring for these patients [4], 
prompted several groups and surgical societies to issue early 
warnings and recommendations regarding emergency sur-
gery [5–11]. These have been mainly directed at limiting 
surgical exposure whenever a non-operative management 
could be envisioned, recommending that surgery be done 
by the most experienced, limiting or altogether avoiding the 
laparoscopic approach, and performing the procedures under 
regional anesthesia when possible.

The aim of the study was to assess how the COVID-
19 outbreak has affected EGS care during the surge of the 
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pandemic at our institution, with the focus on indications for 
surgery, types of procedures, perioperative course, and final 
outcome according to severity and COVID-19 status of our 
patients. Our hypothesis was that infection by SARS-CoV-2, 
and late presentations, was responsible for the high overall 
and postoperative morbidity of the series.

Methods

Observational retrospective study of EGS patients included 
in a prospectively maintained database. All patients referred 
to our Emergency General Surgery Unit during this period of 
time were assessed. The 9-week period of time considered 
for the study goes from March 9th, 2020, to May 15th, 2020. 
The COVID-19 outbreak at our center in Madrid was con-
sidered to have started during the first week of March. This 
study period was assigned a categorical variable according 
to our center’s critical-care bed capacity, and the Pandemic 
Critcon-2020 Surge Levels criteria (12): CRITCON 1(from 
March 9th to March 13th), CRITCON 2 (from March 14th to 
March 20th, and from May 3rd to May 15th), and CRITCON 
3 (from March 21st to May 2nd).

The main outcome measure was the morbidity and mor-
tality of patients according to their severity and COVID-19 
infection status. This severity was retrospectively assessed 
by the Emergency Surgery Score (ESS) [13–16]. Due to the 
lack of blood urea nitrogen (BUN) values in our lab, the 
ESS calculation had to be slightly modified according to the 
formula: BUN (mg/dl) = Urea (mg/dl)/2.1428. In patients 
with no urea values available, but with normal creatinine and 
urine output, a normal BUN was assumed. Secondary out-
come measures were the appraisal of differences in morbid-
ity and mortality with the same period of time of the previ-
ous year. We also assessed results according to the different 
Critcon-2020 Surge Levels; the percentage of procedures 
performed by residents as first surgeons, and the number of 
laparoscopic procedures were also registered; non-trauma 
EGS procedures routinely performed by laparoscopy in our 
Unit include appendicitis, cholecystitis, and GI tract per-
forations, with increasing selective indications in adhesive 
small bowel obstruction, and large bowel obstruction (for 
colostomy).

Data regarding patients’ demographics and comor-
bidities, American Association of Anesthesiology (ASA) 
grading, lab values on admission, mean ESS, duration of 
symptoms, presence of peritonitis, final diagnoses, and 
COVID-19 infection status at the moment of diagnosis 
were recorded. COVID-19 Reverse Transcriptase (RT)-
Polymerase Chain Reaction (PCR) screening test of a 
nasopharyngeal swab, or a chest X-ray or thoracic CT 
scan, were performed in every patient from April 4th to 
May 15th. Before that date, no established pre-operative 

mandatory screening protocol was in place, and most 
patients underwent either RT-PCR or a chest X-ray. 
COVID-19 RT-PCR test results were categorized as posi-
tive or negative, and radiolog-19 infection during the study 
period were categorized according to the confirmation test 
and the moment of infection, either pre- or postoperatively. 
No patient was considered as COVID-19 positive on the 
basis of clinical diagnosis alone. Data regarding specific 
medical and ICU treatments of the COVID-19 infection 
were also collected.

The different therapeutic options were categorized as: 
operative management (OM), non-operative management 
(NOM) (including interventional radiology procedures), and 
compassionate care (CC). This CC was decided upon by the 
surgery and anesthesia team, after detailed informed consent 
of the direct family or relatives of the patient, and after care-
ful consideration of the evidence of futile care [17]. NOM 
failure was defined as the need of emergency surgery at any 
point during hospital follow-up. The decision to proceed 
with surgery or NOM in a confirmed or suspected COVID-
19 patient was left to the discretion of the attending surgeon. 
In addition, the type of anesthesia, operative approach (open 
vs. laparoscopic), and intraoperative findings (no peritonitis, 
localized, or generalized peritonitis) were registered.

Patients were followed up for 30 days after diagnosis, and 
morbidity was determined according to the Clavien–Dindo 
classification [18]. In patients with more than one com-
plication, we just considered the most clinically relevant, 
with the exception o‘‘‘f Acute Respiratory Distress Syn-
drome (ARDS), which could be secondary to abdominal 
sepsis or pneumonia, or both. Septic shock was defined as 
sepsis with persistent hypotension requiring vasopressors 
to maintain a mean arterial pressure (MAP) ≥ 65 mmHg, 
and lactate ≥ 2 mmol/L [19]. ARDS was defined as per the 
Berlin definition criteria [20]. The length of stay (LOS) at 
the SICU, and mortality at 24 h, 7 days, and 30 days, were 
also registered. A logistic regression analysis was done to 
assess factors predictive of mortality, and included the ESS 
(with a cutoff value of 9), age, gender, immunospression, 
ASA score, and COVID-19 status, among other factors. Data 
on signs of severity in the imaging techniques, morbidity 
and mortality were compared with that of the same period 
of time of the previous year. Statistical analysis and data 
management were done using SPSS version 23.0 (IBM). 
Means of continuous variables with normal distributions 
were compared using the two-tailed t test. Non-parametric 
tests (Mann Whitney U test, and Kruskal–Wallis test) were 
used to compare continuous variables without normal distri-
butions or few cases. Categorical data were analyzed using 
Pearson’s Chi-square test or Fischer’s exact test. Due to the 
exceptional circumstances of the moment, we thought that 
the study was exempt from approval by the Ethics Commit-
tee of our center.
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Results

The series included 153 patients. The descriptive analysis 
of patients’ demographics, comorbidities, ASA grading, 
mean ESS, RT-PCR screening, imaging techniques, lab 
values indicative of severity of infection, and hospital and 
ICU stays, is shown in Table 1. Almost half of the patients 

with an abdominal ultrasound and/or CT scan had signs 
of severity in those imaging procedures (i.e., perforation, 
abscess, free fluid, portal gas, and ischemic bowel). This 
severity was also reflected in lab values on admission. 
Table 2 shows the different diagnoses, number of oper-
ated patients, duration of symptoms, percentages of peri-
tonitis, laparoscopic approach, surgery by residents, and 
type of anesthesia. A NOM was initially decided in 37% 

Table 1  Demographics and 
other data

Continuous variables are expressed with mean (m) and standard deviation (SD). Categorical variables are 
expressed as percentages
BMI body mass index, ASA American Association of Anesthesiology, ESS Emergency Surgery Score, RT-
PCR Reverse Transcriptase-Polymerase Chain Reaction

N = 153 patients

Age 57. 5 ± 21 years
Gender
 Male 91 (59.5%)
 Female 62 (40.5%)

Comorbidities
 Hypertension 61 (40%)
 Diabetes mellitus 25 (16%)
 Lung disease 24 (16%)
 Obesity (BMI ≥ 30.0) 23 (15%)
 (mean BMI) (26 ± 4.5)
 Malignancy 21 (14%)
 Active immunosuppression 18 (12%)

ASA grade
 I 51 (33%)
 II 53 (35%)
 III 41 (26%)
 IV 8 (6%)

ESS 4 ± 3.1
Diagnosis
 Chest X-ray on admission: 107 (70%)
  Normal 94 (88%)
  Abnormal 13 (12%)

 Chest CT scan on admission 33 (21.5%)
  Normal 28 (85%)
  Abnormal 5 (15%)

 RT-PCR screening: 103 (67.5%)
  Positive 15 (10%)
  Negative 88 (57.5%)

 Abdominal CT scan and/or ultrasound: 139 (91%)
 Signs of severity 67/139 (48%)

Lab values on admission
 Lactate (venous blood) 2.4 ± 1.6 mmol/L (0.6–2.2 mmol/L)
 C-reactive protein 11.2 ± 10.6 mg/dL (0.0–0.5 mg/dL)
 Procalcitonin 1.7 ± 6.5 µg/L (0.00–0.50 µg/L)

ICU admission 26 (17%)
 ICU stay 19 ± 19 days

Hospital stay 8 ± 9 days
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of patients, including conservative treatment in 33%, and 
percutaneous drainage in 4%. All patients with perforated 
appendicitis were subjected to OM, and there were no 
Hinchey III/IV cases of diverticulitis. Compassionate care 
was decided in four (2.5%) patients diagnosed of bowel 
obstruction, gastric perforation, sigmoid perforation, and 
acute cholecystitis, respectively. They were all very elderly 
(mean age of 88 ± 3 years), with multiple comorbidities, 
and presented in a dismal clinical condition in need of ICU 
care which was either unavailable at those days for lack of 
beds, or did not fulfill criteria for ICU admission. A lapa-
roscopic approach was chosen in 76% of potentially eli-
gible patients, vs. 82% the previous year. In patients with 
a non-mechanical, non-vascular, cause of acute abdomen 
the rate of intraoperative peritonitis was rather high. The 

majority of procedures (93%) were performed by residents 
(vs. 96.5% the previous year), and most were done under 
general anesthesia.

Table 3 shows the management of patients with con-
firmed SARS-CoV-2 infection. The eight patients who were 
diagnosed postoperatively had no pre-operative radiologi-
cal abnormalities; RT-PCR was done preoperatively in only 
three of them, with a negative result. Nearly half of COVID-
19-infected patients (13/27) were asymptomatic for the 
infection at the time of the surgical diagnosis. About two-
thirds of patients received specific medical or ICU treatment, 
excluding the rest for lack of symptoms or of radiological 
abnormalities. During the study period, 20 surgeons and 23 
surgical residents were involved in the surgical procedures, 
and their infection rate was of 20% (4/20) and 30.4% (7/23), 

Table 2  Patients undergoing 
surgery initially, NOM, NOM 
failure, CC, overall surgery, 
percentage of peritonitis, 
laparoscopic approach, and type 
of anesthesia

Initial Sx initial surgical treatment, Overall Sx total number of operated patients, NOM non-operative man-
agement, CC compassionate care, AMI acute mesenteric ischemia, GD gastroduodenal, SB small bowel
*Inflammatory conditions prone to peritonitis if delayed treatment (appendicitis, cholecystitis, and perfora-
tions)
**Number and percentage of patients susceptible of laparoscopic approach

Diagnoses % Initial Sx Initial NOM CC NOM failure Overall Sx

Appendicitis 41 (27%) 32 (78%) 9 0 32 (78%)
(perforated) 14 (44%)
Cholecystitis 30 (20%) 9 (30%) 20 0 9 (30%)
Diverticulitis 9 (6%) 0 (0%) 9 1 0 0 (0%)
Incarcerated hernia 7 (5%) 7 (100%) 0 7 (100%)
Bowel obstruction
 Non-malignant 15 (10%) 8 (53%) 6 2 10/15 (67%)
 Malignant 3 (2%) 1 (33%) 2 1 1 2/3 (67%)

GD perforation 3 (2%) 2 (67%) 0 2 (67%)
Colorectal perforation 8 (5%) 5 (62.5%) 2 1 0 5 (62.5%)
AMI 2 (1.3%) 2 (100%) 0 1 2 (100%)
ischemic colitis 2 (1.3%) 1 (50%) 1 1 2 (100%)
Pseudomembranous 1 (0.7%) 0 (0%) 1 0 0 (0%)
colitis
Perianal pathology 14 (9%) 13 (93%) 1 1 14 (100%)
SB perforation 3 (2%) 3 (100%) 0 3 (100%)
Evisceration 2 (1.3%) 2 (100%) 0 2 (100%)
Other 13 (8.5%) 7 (54%) 6 3 10/13 (77%)

153 92 (60%) 57 4 8 100 (65%)
Duration of symptoms 3 ± 3.4 days
Peritonitis
 Localized 19/51* (37%)
 Generalized 12/51* (23.5%)

Laparoscopy 48/63** (76%)
Surgery by residents 93 (93%)
Type of anesthesia
 Local 2 (2%)
 Regional 12 (12%)
 General 86 (86%)
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respectively, for an overall infection rate of 25.5%. Only one 
of them had a clinical condition which required hospitaliza-
tion for a few days, and most had mild-to-moderate, or no 
symptoms at all.

Table 4 shows that 35% of patients had postoperative 
morbidity, and 54% of them had at least one Clavien–Dindo 
class III or IV complication. The three most common com-
plications in the overall and the surgical series were septic 
shock, pneumonia, and ARDS. Non-COVID patients under-
went surgery more often than the COVID group, but without 
statistically significant differences. Postoperative ICU care 
was required more often in the SARS-CoV-2-infected group, 
which also had a higher than expected morbidity (according 
to the ESS), and also significantly higher overall and postop-
erative complication rates than the non-SARS-CoV-2 group. 
The overall ESS in the infected group was almost double 
that of the non-infected, and this difference was statistically 
significant when comparing the ESS of operated patients. 
No differences were found in ASA III–IV between both the 
groups. The 30-day mortality in the overall and the surgical 
series was of 9% and 7%, respectively, and was also higher 
in the SARS-CoV-2 group.

When comparing the number of patients who eventually 
underwent surgery with the 135 patients operated during 
the same period of time on the previous year, there was a 
considerable reduction (Table 5, Fig. 1). A fourfold increase 
in the signs of severity in abdominal CT scan and/or US in 
operated patients was noted, as compared to the previous 
year; in addition, the number of patients with postoperative 
complications was twice that of the comparative group.

Table 6 shows that the strongest independent predictors of 
overall mortality were age > 70 years, ASA III–IV, ESS > 9, 
and SARS-CoV-2 infection. Table 7 shows the management, 
complications and mortality analysis according to the Pan-
demic Critcon-2020 Surge Levels. Most patients were man-
aged during the most critical period (Critcon III), which was 
also the longest in time. There were no differences in the 
mean ESS, rates of conservative management, or complica-
tions between Critcon III and Critcon II, but the mortality 
was lower in patients managed during Critcon III.

Discussion

The current COVID-19 pandemic is having a major impact 
in elective surgery, with massive cancellations, but also in 
emergency surgical procedures. The number of EGS inter-
ventions has dropped significantly, as confirmed in Italy 
[6, 21], the U.S.A. [7], Spain [5], and also in our series, 
when we compare it with the same period on the previous 
year. In addition, in a large survey from Italy, up to 40% 
of non-traumatic abdominal emergency cases had an unu-
sual delayed treatment [6]. To what extent this has resulted 
from recommendations by health authorities encouraging 
patients to stay at home, or from fear of getting infected in 
hospitals’ EDs, or even from delayed in-hospital treatment, 
is difficult to assess. Concerns raised after isolated reports 
of postoperative complicated courses and unexpected fatali-
ties in patients undergoing elective surgery [1–4] may have 
contributed. A very recently released international multi-
center cohort study at 235 hospitals in 24 countries reports a 
high mortality and pulmonary complications in patients with 
perioperative SARS-CoV-2 infection; the majority (74%) 
were emergency procedures [2]. We have also experienced 
this delay, as attested by the long duration of symptoms 
before seeking urgent medical care, admission lab values 
and abdominal CT scan and/or US findings indicative of 
advanced infection, the 60.5% rate of peritonitis seen in non-
mechanical, non-vascular acute abdomen, and the rate of 
postoperative sepsis. A high rate of peritonitis has also been 
reported from another hospital in Madrid [5].

In areas with a high incidence of COVID-19, all patients 
should be considered infected until proven otherwise [22]. 
This has prompted several groups to advocate limiting surgi-
cal exposure whenever a non-operative management could 
be envisioned, and is also consistent with our findings. 
NOM has been advocated for non-perforated appendicitis, 
with outpatient management and serial telephone follow-
up when appropriate [8]. As for perforated appendicitis and 
other conditions, open surgery has been recommended by 
some as the access of choice during the peak of the pan-
demic in all COVID-19 + or suspected COVID-19 + patients 
[8, 22]. NOM of appendicitis and cholecystitis in our series 

Table 3  Management of patients with confirmed SARS-CoV-2 infec-
tion

NOM non-operative management, NIMV non-invasive mechanical 
ventilation, IMV invasive mechanical ventilation, ECMO extra corpo-
real membrane oxygenation

Number of patients 
(n = 27/153) (18%)

Initial screening positive: 19/27 (70%)
 Surgery 7/19 (37%)
 NOM 12/19 (63%)

Positive during follow-up: 8/27 (30%)
 Surgery 7/8 (87.5%)
 NOM 1/8 (12.5%)

Specific treatment (n = 19/27) (70%)
 Hydroxychloroquine 2 (7.5%)
 Lopinavir/ritonavir 1 (4%)
 Hydroxychloroquine + lopinavir/ritonavir 10 (37%)
 Tocilizumab 6 (22%)
 Need of NIMV 9 (33%)
 Need of IMV 9 (33%)
 Need of ECMO 1 (3.7%)



698 F.-M. María et al.

1 3

was undertaken in 22% and 70% of cases, respectively, with 
no NOM failures. Our routine management of appendicitis 
is always surgical, with the exception of the appendiceal 
mass on palpation, but our usual NOM strategy in acute 
cholecystitis is of around 50%, due to the elderly population 
with multiple comorbidities that come to our ED on a regu-
lar basis. Overall, 65% of patients in the series underwent 
surgical treatment.

Despite early recommendations against minimally inva-
sive surgery [6–11, 22–24], there is little evidence regarding 
the aerosolization potential of laparoscopy and its effects on 

surgeon’s safety. The more recent policy is one of business-
as-usual, with measures taken to minimize the free release of 
insufflated gas [25, 26]. This is the policy we have adhered to 
since the beginning of the pandemic, maintaining the usual 
overall rate of close to 80% of laparoscopic approach at our 
EGS Unit. Specific data about endoscopy, colonoscopy and 
bronchoscopy are not included in our data collection, as 
they are not performed by surgeons in Spain. Our experi-
ence is that they were not constrained, and the specialists 
and anesthetists doing them in the OR took the necessary 
precautions.

Table 4  Overall and 
postoperative morbidity and 
mortality. Outcome according to 
COVID-19 status and severity

P.O. Postoperative, NOMI non-occlusive mesenteric ischemia, SB small bowel, ARDS Acute Respiratory 
Distress Syndrome, ESS Emergency Surgery Score

Number of patients with complications 56/153 (36.5%)

Number of patients with P.O. complications Clavien–
Dindo

35/100 (35%)

 II 9 (25.7%)
 IIIa 1 (2.8%)
 IIIb 9 (25.7%)
 IV 9 (25.76%)
 V 7 (20%)

Type of complication Overall (56/153) P.O. (35/100)
 Bacteremia, candidemia 3 (5.3%) 2 (5.7%)
 Intra-abdominal abscess 8 (14.2%) 3 (8%)
 Persistent perianal infection 5 (8.9%) 5 (14.3%)
 Atrial fibrillation 1 (1.8%) 0 (0%)
 Septic shock 13 (23.2%) 10 (28.6%)
 Hemorrhagic shock 1 (1.8%) 1 (2.8%)
 Pneumonia 12 (21.4%) 8 (22.8%)
 ARDS 9 (16%) 7 (20%)
 Anastomotic leak 1 (1.8%) 1 (2.8%)
 Acute renal failure 2 (3.5%) 1 (2.8%)
 Necrotizing pancreatitis 3 (5.3%) 0 (0%)
 Ileus 3 (5.33%) 1 (2.8%)
 Wound infection 1 (1.8%) 1 (2.8%)
 NOMI 2 (3.5%) 1 (2.8%)
 Inadvertent SB perforation 1 (1.8%) 1 (2.8%)

Cumulative mortality
 At 24 h 4 (9%) 3 (3%)
 At 7 days 9 (6%) 4 (4%)
 At 30 days 14 (9%) 7 (7%)

COVID-19 (n = 27) Non-COVID-19 (n = 126)
 Initial surgery 12/27 (44.5%) 80/126 (63.5%) p = 0.07
 Overall surgery 14/27 (52%) 86/126 (68%) p = 0.104
 ICU care 5/14 (36%) 12/86 (14%) p = 0.059
 Pts with complications 20/27 (74%) 36/126 (28%) p < 0.001
 Pts with P.O. complications 12/14 (85.7%) 23/86 (26.7%) p < 0.001
 Mortality 5/27 (18.5%) 9/126 (7%) p = 0.063
 ESS (all patients) 6.4 ± 3.7 3.5 ± 2.8 p = 0.539
 ESS (surgery group) 6.4 ± 3.2 2.9 ± 2.4 p < 0.001
 ASA III–IV 10 (37%) 39 (31%) p = 0.067
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In addition, most procedures were performed under 
general anesthesia. Early reports also recommended that 
surgical procedures be preferentially performed by an 
experienced surgeon. Nevertheless, the vast majority of 
our procedures (93%) were still performed by residents 
assisted by the staff, in keeping with our usual policy. It 
is impossible to ascertain whether the 25% of general sur-
geons and residents who have become infected with the 
virus at our center got this exposure during the emergency 
procedure or elsewhere, in view of the overwhelming 
community transmission and the fact that many of those 
infected were involved in other hospital activities in close 
contact with COVID-19 + patients. Asymptomatic pro-
viders were not screened at our center, and this, together 
with some deficiencies in the availability of fully approved 

PPE at the beginning of the pandemic, may have contrib-
uted to this rather high rate of infection among surgeons. 
Regrettable as this situation was, only 1 of those 11 sur-
geons (staff and residents) had a clinical condition which 
required hospitalization for a few days, and most had mild-
to-moderate, or no symptoms at all. A similar percent-
age of infection among surgeons has been reported from 
another hospital in Madrid [5]. After this initial scarcity, 
PPE (personal protective equipment) used during surgi-
cal procedures on patients with unconfirmed COVID-19 
test was mainly based on FFP2 or FFP3 mask, protective 
glasses and face shields, two pairs of surgical gloves, and 
waterproof gown. Powered air-purifying respirator was 
used in the positive cases. For the negative cases, FFP2 
masks were used and the rest of the usual equipment.

Table 5  Postoperative 
morbidity and mortality of the 
series as compared to the same 
period of time of the previous 
year

*Only operated patients. P.O. postoperative, NOMI non-occlusive mesenteric ischemia, SB small bowel, 
ARDS Acute Respiratory Distress Syndrome, F.B. foreign body

2020 (n = 100)* 2019 (n = 135)* p

Signs of severity in abdominal CT scan 
and/or US

46/86 (53.5%) 16/125 (12.8%)  < 0.001

Number of patients with P.O. complica-
tions (Clavien–Dindo)

35/100 (35%) 20/135 (14.8%)  < 0.001

 II 9 (25.7%) 3 (15%)
 IIIa 1 (2.8%) 2 (10%)
 IIIb 9 (25.7%) 4 (20%)
 IV 9 (25.76%) 6 (30%)
 V 7 (20%) 5 (25%)

Type of complication P.O. (35/100) P.O. (20/135)
 Bacteremia, candidemia 2 (5.7%) 0
 Intra-abdominal abscess 3 (8%) 2 (10%)
 Persistent perianal infection 5 (14.3%) 0
 Atrial fibrillation 0 (0%) 0
 Septic shock 10 (28.6%) 8 (40%)
 Hemorrhagic shock 1 (2.8%) 2 (10%)
 Pneumonia 8 (22.8%) 0
 ARDS 7 (20%) 2 (10%)
 Anastomotic leak 1 (2.8%) 0
 Acute renal failure 1 (2.8%) 0
 Necrotizing pancreatitis 0 (0%) 0
 Ileus 1 (2.8%) 1 (5%)
 Wound infection 1 (2.8%) 1 (5%)
 NOMI 1 (2.8%) 0
 Inadvertent SB perforation 1 (2.8%) 0
 Clostridium Colitis 0 2 (10%)
 Biliary fistula 0 1 (5%)
 Retained intra-abdominal F.B 0 1 (5%)

Cumulative mortality
 At 24 h 3 (3%) 3 (2.2%) 0.709
 At 7 days 4 (4%) 4 (3.0%) 0.656
 At 30 days 7 (7%) 5 (3.7%) 0.256
 Global 7 (7%) 5 (3.7%) 0.2, 
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Only one-fifth (18%) of patients assessed had SARS-
CoV-2 infection confirmed, and in 30% of them that con-
firmation was either during the postoperative course or 
in-hospital follow-up for those not operated. Half of them 
were asymptomatic. A chest CT scan was performed only 
in one-fifth of patients and in addition to the abdominal 
CT scan in symptomatic patients with a negative RT-PCR. 

Only 15% of those chest CT scans found the typical pattern 
described for the disease [27].

Surgery was more frequently indicated in COVID-
19-negative patients, as expected. Overall, one-third of 
operated COVID-19-positive patients required ICU care vs 
one-seventh in the COVID-19-negative group. Although 
we did not consider the whole number of complications but 
the number of patients with complications, and the most 
relevant one, postoperative morbidity was high, and double 
that of the previous year. Half the patients had a compli-
cation classified as Clavien–Dindo class III or IV. Septic 
shock, pneumonia, and ARDS were the most frequent. It 
has recently been confirmed that ESS is a good predictor of 
EGS morbidity, even when some data may be missing [27]. 
This postoperative morbidity rate was three times higher in 
COVID-19-positive patients, and higher than the 50% rate 
expected for a mean ESS of 6.4. Morbidity in the COVID-
19-negative group was within the expected range of 26–31% 
for a mean ESS of 2.9. The overall mortality was within the 
expected range, but was also higher in the COVID-19-posi-
tive patients. The 18.5% postoperative mortality rate of our 
EGS COVID-19-infected patients is lower than the 25.6% 
rate reported from the large COVIDSurg Collaborative study 
[2].

In hospitals throughout Spain, and in our institution in 
particular, pre-operative testing (PCR of a nasopharyngeal 
swab, or a chest X-ray or thoracic CT scan) was recom-
mended and performed in every patient starting April 4th. 
Before that date, no established pre-operative mandatory 
screening protocol was in place, and pre-operative testing 
was conditioned by its low availability and the absence of 
a rapid test that would rule out COVID-19 active infection.

Fig. 1  Postoperative morbidity 
of the series* as compared to 
the same period of time of the 
previous year. *: only operated 
patients. NOMI: non-occlusive 
mesenteric ischemia. SB small 
bowel, ARDS Acute Respiratory 
Distress Syndrome, F.B. foreign 
body

*: only operated patients. NOMI: Non-Occlusive Mesenteric Ischemia. SB: Small 

Bowell. ARDS: Acute Respiratory Distress Syndrome. F.B.: foreign body
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Table 6  Independent factors predictive of overall mortality

OR odds ratios, ESS Emergency Surgery Score

OR (95% confidence interval) p

Age
 ≤ 70 years OR 1 p < 0.001
 > 70 years OR 34.5 (4.3–273)

Gender
 Male OR 1 p = 0.701
 Female OR 0.80 (0.25–2.5)

Immunosuppression
 No OR 1 p = 0.052
 Yes OR 2.5 (1.0–12.9)

ASA
 I–II OR 1 p < 0.001
 III–IV OR 16.5 (3.5–77.4)

ESS
 ≤ 9 OR 1 p = 0.004
 > 9 OR 7.5 (1.9–29.9)

SARS-CoV-2
 No OR 1 p = 0.073
 Yes OR 2.9 (0.9–9.6)
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Visitors were strictly forbidden both in the emergency 
department and in the hospitalization areas. All health work-
ers wore masks at all times, and these were surgical masks 
in low-risk areas, FFP2 masks when in contact with highly 
suspect or confirmed COVID patients, and FFP3 masks in 
case of airway manipulation.

Specific hospitalization areas were established for those 
who were tested positive, and a clean circuit for those 
patients who were not infected. Negative pressure operat-
ing rooms were not available in our center. Surgeons partici-
pated in critical-care COVID units, especially in CVP line 
placement, endothoracic drainage, and other procedures. All 
tracheostomies were performed by ENT specialists. ECMO 
was used only in one COVID patient during the time period 
of the study, but that number has increased significantly now.

Trauma cases all but disappeared from our ED during this 
time period, mainly due to the population lockdown. Despite 
being a referral center for severe trauma in Madrid, admit-
ting between 3 and 4 cases with an ISS > 15 per week, we 
just had 2 cases of severe trauma in those 9 weeks.

This study has the limitations due to its retrospective 
nature and the small number of operated EGS cases with 
confirmed SARS-CoV-2 infection. In addition, the limi-
tations of RT-PCR testing in the early phases may have 
excluded from the COVID-19 group some asymptomatic 
but infected patients. We could not compare lab values, the 
rate of NOM or ESS with that of the previous year for lack 
of that data in our registry.

With those limitations in mind, we still believe that sev-
eral conclusions can be drawn from this analysis. During 
this COVID-19 period, there was a reduction in the num-
ber of EGS cases assessed and procedures performed, and 
the rate of NOM of acute cholecystitis and appendicitis 

was increased. We basically did not change our routines 
in terms of indications for laparoscopy, assisting our resi-
dents in doing most procedures, or the use of general anes-
thesia. Only 14% of operated patients had a perioperative 
confirmation of SARS-CoV-2 infection but, irrespective of 
the treatment given, the severity and morbidity of COVID-
19-infected patients were much higher than the rest. Late 
presentations for medical care may have added to this high 
morbidity, as attested by lab values and signs of severity in 
imaging techniques. In our opinion, this important aspect 
of the EGS planning and response should be taken into 
account if and when a new outbreak of the disease or other 
similar pandemic occurs.
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Table 7  Management, 
complications, and overall 
mortality according to Critcon 
Levels

NOM non-operative management, CC compassionate care, ESS Emergency Surgery Score

Number 
of patients 
(153)

Critcon I (10 pts) Critcon II (44 pts) Critcon III (99 pts) p

NOM 58 0 18 39
 Conservative treatment 51 (33%) 0 (0%) 15 (34%) 36 (36.5%)
 Percutaneous drainage 7 (4.5%) 0 (0%) 3 (7%) 3 (3%)

Initial surgery 92 (60%) 10 (100%) 23 (52%) 59 (59.5%)
 CC 4 (2%) 0 (0%) 3 (7%) 1 (1%)
 ESS (mean ± SD) 2.7 ± 3.2 4.3 ± 3.2 4.0 ± 3.1

4.1 ± 3.2 4.0 ± 3.1 0.97
Complications 55 (36%) 2 (20%) 17 (38.5%) 36 (36.5%)

19 (35%) 36 (36.5%) 0.849
Overall mortality 14 (9%) 1 (10%) 7 (16%) 6 (6%)

8 (15%) 6 (6%) 0.085
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