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Abstract

Purpose COVID-19 is associated with high morbidity and mortality in patients undergoing surgery. Contrary to elective
procedures, emergency operations should not be postponed. We aim to evaluate the profile and outcomes of COVID-19
patients who underwent emergency abdominal surgery.

Methods We performed a retrospective analysis of perioperative data of COVID-19 patients undergoing emergency surgery
from April 2020 to August 2020.

Results Eighty-two patients were evaluated due to abdominal complaints, yielding 22 emergency surgeries. The mean
APACHE II and SAPS were 18.7 and 68, respectively. Six patients had a PaO,/FiO, lower than 200 and more than 50% of
parenchymal compromise on chest tomography.

The most common indications for emergency surgery were hernias (6; 27.2%). The median length of stay was 30 days, and
only two patients required reoperation. Postoperatively, 10 (43.3%) patients needed mechanical ventilation for a mean of
6 days. The overall mortality rate was 31.8%.

Conclusion Both postoperative morbidity and mortality are high in COVID-19 patients with respiratory compromise and

abdominal emergencies.
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Introduction

The COVID-19 pandemic disrupted several hospital pro-
cesses and forced the healthcare workers out of their routine.
The surgical practice has also faced important changes due
to associated risks to the patients and healthcare personnel
in the COVID-19 scenario.

The higher incidence of pulmonary complications and
mortality in surgical patients with COVID-19 highlighted
the need to postpone elective procedures [1-3]. Several soci-
eties have issued statements guiding surgeons about which
operations should be performed during the pandemic. Most
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institutions proceeded only with the emergency, cardiovas-
cular and oncological surgeries [4-7].

The pandemic exacerbated the problem of delayed emer-
gency presentation of non-COVID-19 patients. Studies have
shown that the number of emergency admissions reduced
during the pandemic [8, 9], and patients probably lingered
to look for medical assistance. This delayed presentation
may result in worse prognosis and should be regarded as an
important healthcare problem.

Abdominal emergencies should be promptly addressed
while dealing with the severity of the pulmonary disease,
yielding a challenging situation for the surgical team.
Emergency surgery is associated with worse outcomes in
COVID-19 patients [10]. When considering elderly and frail
patients, who are frequently affected by COVID-19, the risks
can increase dramatically. The mortality rate can be as high
as 40%, compared to 23% in the same population without
COVID-19 [10, 11].

@ Springer


http://orcid.org/0000-0003-3572-8977
http://crossmark.crossref.org/dialog/?doi=10.1007/s13304-021-01007-5&domain=pdf

764

Updates in Surgery (2021) 73:763-768

In the COVID-19 patient, an acute abdomen may
develop for multiple reasons. Although gastrointestinal
symptoms are present in 39-70% of the patients, they
rarely represent a critical abdominal condition. However,
the physiopathological impact of COVID-19 may increase
the risks of an acute abdomen. Up to 4% of the patients
may develop mesenteric ischemia, which can be related
to SARS-Cov-2 coagulopathy [12, 13], while respiratory
symptoms may predispose abdominal hernias to incar-
ceration. Moreover, critical patients may develop abdomi-
nal conditions such as acute cholecystitis, hollow viscus
perforations, and intestinal pseudo-obstruction (Ogilvie’s
Syndrome).

This study aims to evaluate COVID-19 patients who
developed acute abdominal conditions and required emer-
gency surgery, focusing on postoperative morbidity and
mortality.

Methods

This is a retrospective study using prospectively collected
data from patients admitted between April 2020 and August
2020. The Ethics Committee approved this study under the
number 4.107.232. This study is being reported according
to the STROBE criteria [14].

As part of the action plan to deal with the pandemic, the
Hospital das Clinicas of the Universidade de Sdo Paulo has
dedicated over 500 ward beds and 300 ICU beds for COVID-
19 patients. As a result, several complex cases of the State
of Sao Paulo were referred to our care, and the Division of
General Surgery and Trauma organized a dedicated team to
deal with the abdominal emergencies in COVID-19 patients.

All patients undergoing abdominal emergency surgery
were included. The following variables were analyzed: the
demographic profile, ASA score, disease severity, ventila-
tion support, perioperative data, complications, length of
stay, and mortality. We defined emergency surgery as pro-
cedures performed in the first 24 h after surgical indication.
Disease severity was evaluated using APACHE II and SAPS
3 scores and the extent of lung compromise by computerized
tomography (CT), which was classified in <25%, 25-50%,
and > 50% [15]. Preoperative respiratory support variables
included PaO,/FiO, and the need for mechanical ventilation.
Perioperative data included diagnosis, type of surgery, oper-
ative risk scores (National Surgical Quality Improvement
Program—NSQIP, and Physiological and Operative Sever-
ity Score for Enumeration of Mortality and Morbidity—p-
POSSUM) [16, 17].

Surgical postoperative complications were graded accord-
ing to the Clavien-Dindo classification [18]. Mortality was
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considered during hospitalization and did not encompass
follow-up data.

The statistical analysis provided descriptive statistics,
which were depicted as mean, standard deviation, and per-
centage for the continuous variables and median and range
for categorical parameters.

Results

Our group performed 82 surgical consults during the study
period, resulting in 22 (26.8%) emergency surgeries. All
cases were COVID-19 confirmed by a reverse-transcriptase
polymerase chain reaction. Table 1 depicts the profile of
the studied patients. Twenty patients (90.9%) had at least
one comorbidity, while 9 (40.9%) had three or more. PaO,/
FiO, was lower than 200 mmHg in six patients (31.5%). Ten
patients (45%) required mechanical ventilation preopera-
tively for a mean time of 11 days, and seven patients (31.8%)
were still intubated at the time of surgical indication.

The data regarding emergency surgical procedures are
listed in Table 2. Of the six hernia repairs, there were three
ventral, one femoral, one inguinal, and one incisional. The
femoral hernia required bowel resection. Five patients were
referred to our service with postoperative complications
from emergency surgeries who developed SARS-CoV-2
infection. There were two cases of postoperative fascial
dehiscence. The first was in a patient who underwent left
colectomy due to obstructive colon cancer, and the second
was after a right colectomy due to ischemic colitis. We had
two cases of anastomotic leakage, one related to a colonic
anastomosis after a multivisceral resection of pancreatic
cancer, and another due to an iatrogenic duodenal injury
during nephrectomy for renal abscess. The patient with the
ovarian cyst rupture was reoperated by laparoscopy due to
recurrent bleeding. Regarding the mesenteric ischemia, the
two cases were submitted to a damage control procedure and
a subsequent “second-look” and in just one, the intestinal
anastomosis was performed. The sole case of small bowel
obstruction was due to an actinic stricture after radiotherapy
for cervix cancer, which required an enterectomy. We had
one case of splenic abscess after cardiac surgery to treat
complicated endocarditis. Overall, laparoscopy was per-
formed in 5 patients (22.7%).

Table 3 depicts the postoperative data of the studied
patients. We observed four cases of grade III complications,
namely an intraperitoneal hemorrhage treated with surgery,
gastrointestinal bleeding evaluated by enteroscopy, a post-
cholecystectomy biliary fistula, and an anastomotic leakage
treated by percutaneous drainage followed by reoperation.
Of the three grade V complications, two were related to
gastrointestinal bleeding, which probably does not directly
associate with the emergency procedure. The other fatality
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Table 1 Profile of COVID-19 patients undergoing emergency abdom-
inal surgery

Parameter n=22
Age (Median, range) 62 (16-91)
Gender

Male 12 (56.5%)

Female 10 (43.5%)
Body mass index (kg/mz) (mean +SD) 25.8
No. of comorbidities (median, range) 2 (0-5)

0 2 (9%)

1 6 (27.2%)

2 5(22.7%)

>3 9 (40.9%)
Comorbidities

Hypertension 11 (50%)

Diabetes 10 (45.4%)

Obesity 4 (18.2%)

Smoking 3 (13.6%)

Cancer 3 (13.6%)

Arrhythmia 2(9.1%)

COPD 1 (4.6%)
ASA score

1 2(9.1%)

2 5(22.7%)

3 10 (45.4%)

4 5(22.7%)
Hospitalization at the surgical indication

Intensive care unit 9 (39.1%)

Ward or emergency department 11 (60.9%)
Disease severity

SAPS3 66 (40-113)

APACHE 2 17 (8-38)
Mechanical ventilation at the surgery indication 7 (32%)
Days of mechanical ventilation (median, range) 6 (1-20)
Ratio of PaO, to FiO,, mmHg

>300 11 (50%)

200-300 5(23%)

100-200 2 (9%)

<100 4 (18%)
Chest tomography severity score

<25% 6 (27.2%)

25-50% 10 (45.4%)

>50% 6 (27.2%)

was due to complications associated with an enteroatmos-
pheric fistula.

Our study’s mortality rate was 31.8%, and the details of
the patients who died are exhibited in Table 4.

Discussion

The present study analyzed patients who were hospitalized
due to COVID-19 respiratory compromise and developed
emergency abdominal conditions. The severity of such
patients can be demonstrated preoperatively by the ele-
vated APACHE II and SAPS 3 scores and the prevalence
of mechanical respiratory support in 45.4% of the patients.
Postoperatively, such severity is also represented by the
need for mechanical ventilation in 43% of the patients and
the mortality rate of 31.8%.

Only a few reports have specifically evaluated emer-
gency abdominal surgery outcomes in hospitalized patients
already under treatment for COVID-19 respiratory failure.
Seeliger et al. described six patients, 50% of which devel-
oped acute respiratory distress syndrome (ARDS), and
33% died [19]. The same study also showed that, in seven
patients with acute abdomen and SARS-CoV-2 coinfection
with mild or no respiratory compromise, mortality was
14.3%, while 28.5% developed postoperative pulmonary
complications. These results highlight the role that the
severity of the COVID-19 pulmonary disease may play in
emergency surgical patients.

There are three distinct situations regarding COVID-
19 infection and abdominal emergency surgical patients.
The first is developing an acute condition during hospi-
talization due to complications of COVID-19; secondly,
the abdominal condition may arise in an asymptomatic
or oligosymptomatic COVID-19 patient; lastly, an emer-
gency surgical patient may acquire COVID-19 in the
postoperative period. The exact pathogenic pathway of
the abdominal complications is not clearly determined
in such patients. Whether the acute abdomen results
from the SARS-Cov-2 infection, the decompensation of
comorbidities, or the treatment of a critically ill patient
is not well understood. The high incidence of thrombotic
complications in the initial reports led to discovering the
thrombogenic effect of the COVID-19 inflammation [20].
Therefore, mesenteric thrombosis may be attributed to the
impact of the infection. Kaafarani et al. [10] and Ignat
et al. [21] described seven mesenteric ischemia cases,
three of which were venous thrombosis. In our study, the
two mesenteric ischemia cases were probably related to the
illness severity and the comorbidities resulting in arterial
thrombosis.

The abdominal wall complications might be an indi-
rect result of COVID-19, in the sense that respiratory
symptoms and complications may lead to increased intra-
abdominal pressures. According to Guan et al. [22], 67.8%
of the infected patients developed coughing. Our study
showed that 35% of the emergency abdominal operations
were due to abdominal wall complications, six due to
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Table 2 Diagnosis and surgical

Diagnosis Procedure N
procedure of 22 COVID-19
patients undergoing emergency Hernia Hernia repair with mesh 6 (27.2%)
surgery Acute cholecystitis Laparoscopic Cholecystectomy 2(9.1%)
Acute appendicitis Laparoscopic Appendectomy 2(9.1%)
Reoperation
Abdominal fascial dehiscence Fascial suture with onlay mesh 2 (9.1%)
Intestinal fistula Laparotomy and suture 2(9.1%)
Mesenteric ischemia Intestinal resection +damage control 2 (9.1%)
Ogilvie’s syndrome Right colectomy 2(9.1%)
Loop colostomy 1 (4.5%)
Intestinal obstruction Laparotomy 1(4.5%)
Splenic abscess Splenectomy 1(4.5%)
Ruptured ovarian cyst Laparoscopy for hemostasis 1(4.5%)
Table 3 Morbidity and Parameter N=22
mortality of 22 COVID-
19 patients who underwent Surgical complications (Clavien-Dindo) 12 (54.5%)
emergency abdominal surgery I 2 (9%)
I 3 (13.6%)
IIla 1 (4.5%)
IIIb 3 (13.6%)
v 0
\% 3 (13.6%)
Probability of postoperative serious complications by NSQIP (%) 23.91%
Probability of postoperative serious complications by p-POSSUM (%) 71.14%
Patients in need of postoperative mechanical ventilation (for more than 24 h) 10 (45.4%)
Number of days (median, range) 5(2-27)
Length of hospital stay (median, range) 30 (1-104)
Length of hospital stay estimate by NSQIP (days) 10.72
Mortality 7 (31.8%)
Postoperative mortality estimate by NSQIP (%) 17.02%
Postoperative mortality estimate by p-POSSUM (%) 25.36%

Table 4 Profile of the COVID-19 patients who died after the surgical procedure

Patient Age Gender ASA score SAPS3/ PaO,/ Pulmonary Diagnosis Surgery
APACHEIIl FiO,, severity (CT
mmHg Scan)
1 79 F 3 76/25 67 <25 Strangulated femoral hernia Inguinotomy + enterectomy
2 91 M 2 56/11 223 25-50% Epigastric hernia Hernia repair
3 62 F 4 62/26 385 >50% Umbilical hernia Hernia repair
4 52 F 2 61/36 97 >50% Fascial dehiscence (posopera-  Fascial suture with onlay mesh
tive of colon resection—colon
cancer)
5 57 M 3 73/19 70 <25 Intestinal fistula Laparotomy
6 81 M 4 113/31 125 >50 Mesenteric ischememia Intestinal ressection + damage
control
7 61 M 3 65/38 667 25-50% Complicated Ogilvie’s Syn- Right colectomy

drome
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incarcerated hernias, and two fascial dehiscence. When
analyzing non-COVID-19 patients, the mortality of incar-
cerated hernias in elderly patients is not despicable. Arenal
et al. [23] observed that 5 and 16% of octogenarians and
nonagenarians died, respectively, due to such a condition.

Moreover, Nilsson et al. [24] demonstrated a mortality
rate of 7.1% after emergency surgery due to femoral hernias
in patients over 60 years. In our study, the mortality rate of
incarcerated hernias was 50%, which can be explained by the
severity of the respiratory compromise due to COVID-19,
the presence of intestinal ischemia, and the higher surgical
risk in a patient with advanced cirrhosis and a nonagenarian.
Hence, our results highlight that when we add the complica-
tions of COVID-19 to an already severe abdominal compli-
cation, the result is worse.

During the pandemic, several authors and societies issued
statements regarding nonoperative treatment of conditions
such as acute appendicitis and cholecystitis due to the risk
of contamination and the potential for worse outcomes [25].
Gao et al. [26] suggested that, despite the elevated morbid-
ity and mortality rates in COVID-19 patients, abdominal
conditions should be surgically addressed promptly. In line
with that opinion, we decided to operate on two patients with
grade 2 acute cholecystitis, both of which had gallbladder
necrosis.

Another issue of controversy is the laparoscopic approach
and its risk of aerosolization. Coccolini et al. [27] demon-
strated the virus’s presence in the peritoneal fluid, showing
that the risk of contamination during the procedure is real.
For this reason, some societies believe that laparoscopic
indication should be judicious and selective. We believe
that in centers with experience and resources, especially a
gas filter device, this minimally invasive access may have
the same indication in non-COVID patients. In the present
study, the cholecystectomies, appendectomies, and reopera-
tion due to the ovarian bleeding were performed by lapa-
roscopy. However, due to the small number of laparoscopic
procedures, we cannot provide any recommendations based
on our results.

While early diagnosis of abdominal complications in
COVID-19 critically ill patients is of utmost importance,
their clinical condition in the ICU, including the need for
mechanical ventilation and prone positioning, renders early
diagnosis a significant challenge. In our cohort, Ogilvie’s
syndrome exemplifies the importance of timely diagnosis in
preventing associated complications. Out of three cases, two
already exhibited cecum necrosis, perforation, and peritoni-
tis, resulting in intestinal resection.

Postoperative mortality of COVID-19 patients under-
going abdominal surgery is high, even in asymptomatic
patients or those who contracted the infection in the post-
operative period. The COVIDSurg Collaborative reported
a 23.1% mortality rate, including 25% of elective cases and

patients with postoperative SARS-Cov-2 infection [8]. This
multicenter international study [8], including 1128 patients
undergoing surgery, showed higher mortality after an emer-
gency (26%) when compared to elective procedures (19%).
Moreover, Lei et al. [2] observed 20.5% of deaths after elec-
tive surgeries during the incubation period of COVID-19
infection.

Abdominal emergency surgery results in a mortality
rate of 7.2% and 26.8% worldwide for ASA 3 and ASA 4
patients, respectively [28]. The mortality rate of our study
was higher (31.8%). Interestingly, when surgical risk was
calculated using NSQIP and p-POSSUM, results were 17%
and 25.2%, respectively. Therefore, those scores underes-
timated the mortality risk in our surgical population. We
speculate that COVID-19 adds further morbidity that is not
quantifiable by those risk scores, a hypothesis that is sup-
ported by the disease severity calculators used in our study.
The APACHE 1II and SAPS 3 scores were 17 and 66, respec-
tively. While in South America, the mortality rate associated
with a mean SAPS 3 score reported in this study is 64.7%, in
our study, 31.8% of the patients died. These findings under-
score the weight of the severity of the disease in determining
the patients’ outcomes.

Our study has limitations, one of which is its retrospec-
tive nature. Secondly, the diversity of abdominal surgeries
performed may have impacted the outcome, as different dis-
eases and procedures are not always comparable. However,
we highlight that all included COVID-19 patients were criti-
cally ill, demonstrated by the severity scores. Also, despite
the emergency condition, take-back cases coming from
other institutions should be compared cautiously with pri-
mary surgical patients. We also acknowledge the difficulty
in differentiating if the patients’ severity is primarily due to
the COVID-19 infection or the abdominal condition. The
identification of risk factors for postoperative complica-
tions and mortality would be interesting, however, due to
the small number of patients in our study, it was not possible
to perform uni- or multi-variate analysis. Despite the limited
number of included patients, this case series represents a
single COVID-19 dedicated group’s experience during the
pandemic. As far as we know, this is the largest report from
a single group regarding abdominal emergency surgery in
hospitalized patients with severe COVID-19 with respiratory
compromise.

Conclusion

COVID-19 patients with severe respiratory distress exhibit
high morbidity and mortality when subjected to emergency
surgery due to acute abdominal conditions. Prompt evalu-
ation and treatment by a dedicated surgical team may be
responsible for a mortality rate lower than predicted.
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