
EXPRESS COMMUNICATION

The Impact of COVID-19 Pandemic on Acute Appendicitis Treatment
in a Portuguese District Hospital

Eduarda Gonçalves1,#*, Nuno Gonçalves1,2,#*, José Miguel Pereira1, Sandra Martins1,2, Joaquim Costa Pereira1

*Corresponding author:
Nuno Silva Gonçalves
Tel.: +351918280593
E-mail: nuno.silva.goncalves@hb.min-saude.pt
Eduara Magalhães Gonçalves
E-mail: eduarda.goncalves@hb.min-saude.pt

#authors contributed equally for this work
ABSTRACT

Background: The COVID-19 pandemic created an enormous burden on global health 
systems by decreasing health care access and delaying care. Acute appendicitis (AA) is
one of the most common surgical emergencies worldwide. Our goal was to determine if
patients treated for AA during the pandemic period had more morbidity.
Methods: A retrospective study was conducted including patients with AA, from a 
two-months period in 2020 and a control group from a homologous period in 2019.
These groups were compared regarding demographics, surgical findings, surgical and
postoperative complications. 
Results: 68 patients were diagnosed with AA (34 - 2020 and 34 - 2019). In 2020, 2
patients were conservatively treated and 32 underwent surgical appendectomy (2 open
surgery - OS and 30 laparoscopic surgery - LPS). In 2019, 1 patient had OS and 33 had
LPS. No prior demographic and discharge times were observed. An increase in time until
surgery and in number of complications was observed.
Conclusion: There were no differences in the total number of AA, however the increased
time until surgery can be attributed to the time spent waiting for SARS-CoV test results.
The similar discharge time but increased number of complications could be explained by
delayed presentation to the emergencies room. 
Keywords: COVID-19, Acute Appendicitis, Surgery, Appendectomy

INTRODUCTIONINTRODUCTION

The Coronavirus disease 2019 (COVID-19) pandemic has afflicted over
10 million people worldwide, with a reported mortality rate of up to 6%,
imposing an enormous burden on global health systems. In Portugal, by the
1st of July 2020, COVID-19 has already affected 42141 people, with 1576
deaths (3.7%) (1). To reduce the possibilities of infection, the Portuguese 
government declared a state of emergency on 18th March 2020. This state
of calamity has brought countless restrictions to the Portuguese health
care.  As soon as the state of emergency was declared, there was a notice-
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able drop in patient affluence to health care facilities
and hospitals had to rearrange both their human and
material resources to fight this health crisis (2).

Although most elective surgeries have been post-
poned in endemic areas, patients with potentially 
fatal acute abdomen still require urgent surgical 
interventions. 

Appendectomy remains one of the most frequent
urgent surgical procedures (3,4). There is a growing
body of evidence regarding the safety and efficacy of
non-operative management. Surgery, however, remains
the gold standard for treating patients presenting with
acute appendicitis (AA)(5,6). 

Thus, the main objective of this study was to 
determine if patients treated for AA during the 
pandemic period had more morbidity than patients
treated during the homologous period in the previous
year. Furthermore, our secondary goals were to assess
differences between groups in the time between
entrance in the emergency department and surgery,
the incidence of postoperative complications and 
variations in patient management.

METHODSMETHODS

To fulfill the established goals, the authors conducted
a retrospective study that included patients with the
diagnosis of AA, from 18th March 2020 (state of 
emergency establishment in Portugal) until 18th May
2020. A control group was created with the inclusion of
the patients with diagnosis of AA in a homologous 
period (18th March 2019 to 18th May 2019). Follow up
was conducted and analyzed up until 60 days after 
surgery or 60 days after discharge from hospital (in
cases of medical treatment), for both groups.

The variables collected from hospital records were:
age, gender, date of admission in the ER, date of 
surgery, perioperative complications, post-operative
complications (using Clavien Dindo [CD] classification)
(7) and number of days spent on the hospital. 

To verify if the sample are demographically 
similar between groups (2019 and 2020 groups), an
independent-sample T-test was conducted with patients
age and a chi-square analysis with patient’s gender. The
authors also collected the time between entry in the
emergency room (ER) and the surgery (incision hour)
and hospital days. To assess if there was a correlation
between the year (2019 or 2020) with the time to 
surgery and the number of hospital days, we conducted
an independent-sample t-test. 

Data was collected from the hospital database and
introduced in an anonymous work database. Data was

analyzed using IBM SPSS Statistics® v25 (8). Statistical
significance was considered when p < .05.

RESULTSRESULTS

There were 34 patients diagnosed with AA between
18th march and 18th May 2020 and 34 patients between
18th march and 18th May 2019. In 2020 there were 2
patients treated conservatively and 32 underwent 
surgical appendectomy (2 with open surgery and 30
with minimally invasive surgery). In 2019 all patients
underwent surgical treatment: 1 open appendectomy
and 33 laparoscopic appendectomies (table 1, table 2).

To determine if both groups were demographically
similar, the authors conducted an independent-sample
T-test for age and found no significant difference in the
2019 (M=38.3, SD=19.0) and 2020 (M=36.1, SD=18.7)
groups; t (61) = 0.453, p = .652. As for gender analysis,
the authors found simultaneously no difference
between groups: 2 (1, N = 63) = 0,752 p = .383 (table 1).

We were unable to retrieve data from 2 patients
(5.8%), because the beginning of surgery was not 
registered. In these patients was introduced the value
of the mean time of that group.

Comparing the 2019 group (M=11.6, SD=8.4) and
2020 (M=16.7, SD=9.1) groups; t (64) = -2.44, p = .017,
we found a significant difference in the time between
ER and surgery, with increased time in the 2020 group
(table 1).

2019 2020 
(N=34) (N=34)

Medical Treatment 0 (0%) 2 (5.9%)

Surgical Treatment 34 (100%) 32 (94.1%)

Laparoscopic appendicectomy 33 (97.1%) 30 (93.75%)

Open appendicectomy 1 (2.9%) 2 (6.25%)

Table 2 - Comparison between patient management: conservatively,
open and laparoscopic approach

2019 2020 p value

Age 38.3 (±19.0) 36.1 (± 18.7) p = .652

Gender

Female 13 (38,2%) 17 (50%) p = .383

Male 21 (61.8%) 17 (50%)

Time for admission 11.6 hours (±8.4) 16.7 hours (±9.1) p= .024
to surgery

Hospital Days 2.06, SD=2.9 2.09, SD=1.78 p = .959

Table 1 - A comparison between Groups of the demographic and 
clinical data of patients presenting with AA; SD: Standard Deviation
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Regarding the number of Clavien-Dindo (CD) 
complications (7) (with 60 days postoperative follow
up), the authors found one patient, in the 2019 
group, with tertiary peritonitis, requiring intravenous
antibiotics, classified as a CD 2. In 2020, 6 patients
developed intra-abdominal abscesses that also needed
intravenous antibiotics (classified as CD 2) and 1 patient
needed a prolonged hospital stay due to an increase in
hematic abdominal drainage on an anticoagulated
patient (classified as CD 1) (table 3, figure 1).

The authors then proceed to a comparison between
the number of complications (using Clavien Dindo
scores and in a Yes/No method) with the year group
using a chi-square analysis that found a significant 
difference between groups 2 (1, N = 66) = 5.548 
p = .019.

Regarding time to discharge, three patients had to
be excluded from the analysis since they were 
transferred to their local hospitals, two from the 2019
group and one from the 2020 group. Comparing the
2019 group (M=2.06, SD=2.9) and 2020 (M=2.09,
SD=1.78) groups: t (64) = -0.052, p = .959, we found no
difference in discharge time between groups (table 1).
No hospital readmissions were registered. 

DISCUSSIONDISCUSSION

Several hospitals had to take preventive measures
to maintain their ability to provide surgical treat-
ment for emergencies, while creating networks that
allowed a safe environment for both patients and
healthcare workers (9). In our hospital, to avoid
transmission of SARS-CoV-2 between patients or
from patients to healthcare workers, and to rationalize
the use of personal protective equipment (PPE),
emergency operating rooms (EOR) were divided into
an infectious (SARS-CoV-2 suspected and confirmed
patients (COVID area) and non-infectious sectors
(non-COVID area). Surgeons should schedule surgery
based on the degree of threat to the patient’s health.
In urgent surgery situations (such as AA, acute chole-
cystitis, perianal abscesses, among other patho-
logies) patients are tested for Sars-Cov-2 and remain
awaiting the result during a period that can last up to
12 hours. In emergent surgery situations (such as
perforation of abdominal viscera or trauma),
patients are tested for Sars-Cov-2, but are sent
directly to the EOR, and are treated as positive until
the laboratorial exam is proven otherwise. In our
hospital, unique circuits were designed to circulate
patients from an emergency room (ER)/in patient to
the EOR. All surgeries must be performed in the

shortest possible time and in the most efficient way,
to decrease the time of exposure to the virus. 

In contrast with other studies conducted by
Tanket et al (10) and Romero et al (11), our study
showed no differences in the number of cases during
the two analyzed periods. Despite all the restrictions
associated with an Emergency State, and the overall
climate of fear felt during the peak of the pandemic,
to which hospitals or medical facilities in general
served as flagships, risk factors and the patho-
physiology associated with a condition such as acute
appendicitis suffered no changes, so it was expected
to have a similar number of cases, which was 
supported by the statistical data we collected. 

Despite the study design being very restricted in
terms of time available to collect a considerable
sample size, the results of patient demographics
weren’t statistically different between groups, which
allows authors to correctly analyze differences in the
clinical outcomes.

As for the comparison of the time between ER
admission and surgery, the significant increased time
in the 2020 group is relevant since it can be assigned
to the delayed SARS-cov-2 test result, since hospital

Table 3 - Complications using Clavien-Dindo postoperative 
classification; CD: Clavien-Dindo

2019 2020 p value

CD 1 0 1

CD 2 1 6

CD 3 0 0

CD 4 0 0

CD 5 0 0

Total 1 (2.9%) 7 (21.9%) .019

Figure 1 - Descriptive complications using Clavien-Dindo postoperative
classification; CD: Clavien-Dindo
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restrictions only emergent surgeries could be 
performed during night periods, which is also
observed in other reports (12,13). Another possible
explanation could be the possible presentation of 
gastrointestinal symptoms in COVID patients that
could also delay the correct diagnosis of AA, which
can reach 10% (10, 14,15). For this reason, patients
had a prolonged emergency room stay with 
progression of the inflammatory state, that can be
associated with higher complications rate. Moreover,
the findings that the groups differ significantly in the
number of postoperative complications is very 
interesting since it demonstrates negative implica-
tions on patient outcomes in the time of COVID 
pandemic. This is also supported by other literature
that showed an increase in postoperative complica-
tions during Covid pandemic (16). Since the authors
found no difference between groups in demographics,
the authors can suppose it’s due to COVID pandemic
health care implications. The short stay associated
with acute appendicitis is the probable cause for the
absence of differences between groups regarding
discharge days.

A noticeable limitation this study presents is the
small sample size, which is a direct result of the time
window the authors had to collect data from acute
appendicitis cases. The pandemic caught most 
healthcare systems by surprise, and studies had to be
made in a retrospective fashion. Another limitation to
this study is the short follow up period, that could 
conceal records of long-term complications. Considering
the variability of description of length of symptoms in
clinical interview, and the subjective nature of it, the
authors were unable to properly collect a register of the
total length of symptoms and had to rely on time of
admission to draw conclusions from. This also limited
the comparison between groups of this variable, that
could be another explanation for the increased number
of complications, since there are reports of more severe
presentations of AA during Covid (11,17,18). 

CONCLUSIONCONCLUSION

In summary, during the acute pandemic period,
there was an equal number of patients presented to
the emergency room with an acute appendicitis,
with an increased time between admission in the ER
and the surgery time. There was also found a similar
discharge time but an increase in the number of
postoperative complications in the 2020 group. 
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