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SUMMARY
OBJECTIVE: The sudden COVID-19 outbreak has changed our health system. Physicians had to face the challenge of treating a large 

number of critically ill patients with a new disease and also maintain the essential healthcare services functioning properly. To prevent 

disease dissemination, authorities instructed people to stay at home and seek medical care only if they experienced respiratory distress. 

However, there are concerns those patients did not seek necessary health care because of these orientations. This study aims to see how 

the pandemic has influenced the severity of the disease, complication, and mortality of patients undergoing emergency cholecystectomy 

and appendectomy.

METHODS: Retrospective review of medical records of patients admitted to the emergency department and undergoing to cholecystectomy 

and appendicectomy in the periods from March to May 2019 and 2020.

RESULTS: We observed that COVID-19 did not change the severity of presentation or the outcome of patients with gallbladder disease, 

but caused a 24.2% increase in the prevalence of complicated appendicitis (p<0.05). However, disagreeing with what was expected, 

we did not identify a greater number of perioperative complications in patients undergoing an appendectomy.

CONCLUSION: Therefore, it seems that in a university tertiary referral center COVID-19 did not influence the management and outcome 

of inflammatory diseases treated in the surgical emergency department.
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INTRODUCTION
The COVID-19 outbreak has affected healthcare systems across 
the world, and Brazil was not an exception - the country was 
one of the epicenters of the disease for months. In this con-
text, as well as in other services worldwide, we hypothesized an 
increase in the severity of other pathologies, probably due to 
the delay in seeking medical care due to the isolation and fear 
of exposure to the hospital environment1. In addition, due to 
the sharp increase in the demand for medical services, mainly 

for emergency and intensive care units, the health system was 
saturated and there was a consequent difficulty in accessing care.

Among the main causes for seeking urgent care and emer-
gency medical care are acute appendicitis (AA) and gallbladder 
diseases (GBD)2, which can serve as a “thermometer” for the 
emergency surgical service.

Gallbladder lithiasis is a common condition, with a prev-
alence of 72% in the literature described in the general popu-
lation3. The most common complication of this pathology is 
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acute cholecystitis (7–11%) and typically appears in patients 
in whom cholelithiasis is symptomatic4. The most serious com-
plication in this context is perforation, but it is rare and occurs 
most commonly in men5. In the GBD group, the benefits of 
early surgery (within 24 to 72 hours of symptoms) have already 
been well documented in the medical literature6, but achieving 
this “better” treatment during the pandemic may be difficult. 

AA is the most common reason for an urgent abdominal 
operation, with a lifetime incidence of 7–15%1,2,7,8. The risk of 
complications seems to be directly related to the duration of 
symptoms, being higher after 36 hours, in addition to being 
influenced by age and comorbidities7.

Thus, we chose to study these pathologies to determine whether 
there was an impact of COVID-19 on the severity and perioperative 
complications of patients in the surgical emergency of a university 
hospital in southern Brazil. We evaluated patients that were not 
infected with coronavirus but were affected by the impact of social 
isolation and service saturation, with the hypothesis of an increase 
in severe cases and a consequent greater number of complications. 

METHODS
Retrospective review of medical records of patients admitted to 
the emergency department and undergoing laparoscopic cho-
lecystectomy due to cholecystitis or cholelithiasis with refrac-
tory pain and laparoscopic or conventional appendectomy for 
treatment of appendicitis at the Hospital de Clínicas de Porto 
Alegre from March to May 2019 (our control group, showing 
how the diseases used to present in previous years) and from 
March to May 2020 (with the influence of lockdown and social 
restrictions imposed by the government). The following variables 
were analyzed: gender, age, time of symptom until medical care, 
comorbidities, surgical findings, and perioperative complica-
tions. The severity of intraoperative findings was assessed using 
the Parkland scale9 – for laparoscopic cholecystectomy – and 
those who underwent appendectomy were divided according to 
the intraoperative macroscopic findings into uncomplicated AA 
(catarrhal, phlegmonous, and ulcer-phlegmonous) and compli-
cated AA (suppurative, gangrenous, and perforated). The only 

exclusion criterion was being under 15 years old at the time of 
surgery. For statistical analysis, Chi-Square and Mann-Whitney 
tests were used using SPSS software version 23.0.

RESULTS
A total of 301 medical records of patients undergoing lapa-
roscopic cholecystectomy and laparoscopic and conventional 
appendectomy were evaluated. In the period from March to 
April 2019, a total of 31 surgeries for the treatment of AA and 
152 GBD were performed, while for the same period in 2020, 
40 and 78 were performed respectively.

The profile of the patients was similar between the two years: 
age, comorbidities, and sex remained within the same pattern. 
For patients with AA in 2019, 17 (54.8%) were men and the 
average age of these patients was 31.7 (±13.4). In 2020, 26 
patients (65%) were men and the average age was 36.3 (±17.1). 
For patients with GBD in 2019, 37 (24.3%) were men and their 
average age was 52.1 (±15.5). In 2020, 20 patients (25.3%) 
were men with an average age of 46.4 (±17.9).

The difference of comorbidities between the groups after 
controlling for potentially confounding variables such as age, 
gender, alcoholism, smoking, neoplastic disease, immuno-
suppression, diabetes, hypertension, renal dysfunction, liver 
dysfunction, and cardiopulmonary disease in the analysis, was 
statistically insignificant and the most prevalent being systemic 
arterial hypertension. The time from symptoms to medical eval-
uation for GBD was significantly shorter in 2020 (p=0.003), 
on the other hand, the time from symptoms to medical evalu-
ation for AA did not present significant differences (p=0.650).

The most prevalent intraoperative findings were Parkland 
grade 1 to 3 for GBD in both years studied. Complicated AA 
was found in 50% of cases in 2020 and only in 25.8% in 2019, 
a finding with statistical significance (p<0.05) (Table 1).

The rates of perioperative complications were 15% in 2019 
and 6.8% in 2020 after cholecystectomy (p = 0.153) and, in 
appendectomy, the rate was 25.8% in 2019 and 12.5% in 
2020 (p=0.259). The most prevalent complication was of pul-
monary origin in both years for both procedures (Table 2). 

Table 1. Severity of intraoperative findings.

Cholecystectomy Appendicectomy

2019 2020 2019 2020

Uncomplicated (%) 127 (86.6) 67 (85.9) 23 (74.2) 20 (50)

Complicated (%) 25 (16.4) 11 (14.1) 8 (25.8) 20 (50)

p-value Not significant <0,05
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Table 2. Postoperative complications.

Postoperative complications
Cholecystectomy Appendicectomy

2019 2020 2019 2020

Adynamic ileus (%) 0 1 (1.4) NS 2 (6.5) 1 (2.5) NS

Bruise (%) 2 (1.3) 0 NS 0 0 –

Seroma (%) 4 (2.6) 0 NS 3 (9.7) 1 (2.5) NS

Surgical wound infection (%) 2 (1.3) 0 NS 3 (9.7) 0 NS

Deep infection (%) 3 (2.0) 0 NS 1 (3.2) 1 (2.5) NS

Aponeurosis dehiscence (%) 0 1 (1.4) NS 0 0 –

Bleeding with transfusion (%) 2 (1.3) 0 NS 0 0 –

Pulmonary complication* (%) 57 (37.5) 3 (4.1) p<0.05 12 (38.7) 1 (2.5) p<0.05

Arrhythmia (%) 1 (0.7) 0 NS 0 0 NS

Deep vein thrombosis (%) 0 0 – 0 1 (2.5) NS

Stroke (%) 0 0 – 0 0 –

Others (%) 12 (7.9) 0 NS 1 (3.2) 1 (2.5) NS

NS: not significant.

Regarding the severity of this complication, no significant dif-
ferences were found in the present study (Table 3). The length 
of hospitalization was an average of 2 days in 2019 and 3 days 
in 2020 for both procedures (p=0.122 for cholecystectomy and 
p=0.455 for appendectomy).

DISCUSSION
In March 2020, the World Health Organization declared the 
COVID-19 outbreak a global pandemic10. During the pandemic, 
health systems around the world faced the need to reorganize 
to deal with a new disease and, at the same time, maintain the 
provision of essential health services. However, due to over-
crowding, the risk of system collapse and the need to prioritize 

care for the most serious patients, some diseases were left in 
the “background”. Patriti et. al. reports that in Italy “80% of 
surgical departments changed their practices”11, this reality was 
also present in Brazil, causing a greater chance of delay in the 
diagnosis and surgical procedure of several pathologies.

Government officials advised patients with fever to stay 
in isolation at home and go to the emergency room only in 
case they had breathing difficulties. This was of paramount 
importance for controlling the spread of the disease and 
reducing the lines in healthcare services. However, some 
patients did not have a fever due to COVID-19, but due 
to abdominal inflammatory / infectious disease, which may 
have worsened the clinical condition before an adequate 
medical evaluation.

Table 3. Severity of complication.

Severity of Complication
Cholecystectomy

p
Appendectomy

p
2019 2020 2019 2020

Hassle free (%) 126 (82.9) 70 (95.9) NS 24 (77.4) 35 (87.5) NS

Delay of discharge or need for readmission (%) 18 (11.8) 2 (2.7) NS 6 (19.4) 3 (7.5) NS

New invasive procedure (%) 1 (0.7) 1 (1,4) NS 1 (3.2) 0 NS

ICU readmission (%) 4 (2.6) 0 NS 0 2 (5.0) NS

Death (%) 3 (2.0) 0 NS 0 0 NS

NS: not significant.
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Although the number of appendectomies remained similar 
between the periods analyzed, the number of cholecystecto-
mies was influenced by the pandemic. This fact occurred due 
to a reduction in the number of cases referred to the service 
(reference in COVID-19).

In our sample, no statistically significant differences were 
found in the assessed items (severity of presentation, periop-
erative complications, length of hospitalization) in the period 
of laparoscopic cholecystectomies. There was no delay in the 
diagnosis of acute conditions, although the diagnosis time 
was significantly shorter. This fact can be easily explained by 
the inclusion of pathologies without inflammation, such as 
refractory symptomatic cholelithiasis and by having main-
tained the procedures in patients with comorbidities, which 
would not be recommended to postpone until after the pan-
demic. In addition, fear of coronavirus infection and mis-
information left the general population more aware of any 
symptoms, inhibiting home management with symptomatic 
patients in respiratory conditions or abdominal pain, mainly. 
In addition to this, even though it is difficult to prove, the 
dietary change due to long-term homestay may have con-
tributed to an increase in cases of symptomatic cholelithiasis 
and acute cholecystitis in patients who previously waited for 
elective surgery.

For intraoperative findings in laparoscopic cholecystectomy, 
our numbers are compatible with those described in the lit-
erature (about 65% in mild degree, 30% in moderate degree 
and 5% in severe degree)9. The reported incidence of trans-op-
erative complications related to the gallbladder is 10–40%12, 
this number is lower than described in the literature (14.5% 
in 2019 and 6.8% in 2020).

The relationship between duration of symptoms and the 
risk of progression to complicated AA has been demonstrated 
in several studies2,13. AA has a 5% increase in the risk of per-
foration every 12 hours after 36 hours, especially in young 
patients and those over the age of 501,13. As complicated acute 
appendicitis is an independent risk factor for the formation of 
surgical site abscess after laparoscopic appendectomy and mor-
tality is <0.1% in uncomplicated AA and reaches 5% in the 
case of perforation, early diagnosis is of great importance1,2,14. 
In the present study, complicated AA was diagnosed in more 
cases during the pandemic, however, the time spent before 
seeking medical care and the execution of treatment were sim-
ilar. In addition, even with a percentage increase of 24.2% in 
severe cases (p<0.05), there was no change in the incidence 
of perioperative complications, mortality or increased length 
of hospital stay compared to the previous year, as shown in 
the results.

During the peak of COVID-19 in Italy, there was a 
reduction in the number of urgent cases, at the expense of 
an increase in severity, attributed to the delay in diagnosis10. 
Here in Brazil, despite the small number of cases, we man-
aged to reach the same result in the evaluation of patients 
with AA, but not in cases of GBD, however, we can assume 
that in GBD there are more biases and that a larger study 
should be enlightening.

Contrary to the main findings in the literature, we found 
no difference in the incidence of perioperative complications, 
increased length of hospital stay, or mortality between uncom-
plicated and complicated AA. Regarding GBD, our data are 
consistent with those in the literature, maintaining the pattern 
of early treatment and treatment results.

CONCLUSIONS
In this paper, it was possible to identify the increase in the 
severity of presentation of AA occurrences during COVID-19. 
However, the same effect was not observed in GBD. Despite these 
findings in patients with AA, the repercussions were not harmful 
to the patients and the outcomes were similar to the previous year.

This study was carried out in a university hospital in the 
south of Brazil that is renowned for treating COVID‑19 
patients. The study shows a short period of observation because 
we selected the moment of greatest restriction and social iso-
lation. Possibly the data found here were influenced by this 
factor and to circumvent this bias larger and multicenter stud-
ies are necessary. 

The small number of patients in this study increases the 
chance of type two error for most of our results and there is a 
risk of some patients who underwent cholecystectomy due to 
cholelithiasis has been included in our sample. Further studies 
and larger samples are required to understand better the impact 
of the COVID-19 worldwide.
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