
The coronavirus disease 2019 (COVID-19) pandemic has 
had a dramatic impact on surgical care. Diversion of staff 

and equipment in favor of the pandemic resulted in a significant 
reduction of elective surgical cases at the peaks of infection [1]. 
Medical institutions did their best to maintain adequate surgi-
cal services for life-threatening conditions despite shortness in 
staff and the need to protect both medical staff and the patients 
from the risk of severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) infection within the hospital [2]. The general 
population perceived medical facilities as high risk areas with 
an increased probability of being exposed to those infected with 
the SARS-CoV-2 virus. This perception might have resulted in 
patients postponing seeking medical attention. Increased time 
between symptom onset and treatment could lead to worse con-
dition at presentation, increased need for interventions, and ad-
ditional complications [3,4]. 

Acute cholecystitis is one of the most common reasons for 
admission to the surgical department. The pandemic should not 
have affected the prevalence of acute cholecystitis. This disease 
does not usually resolve spontaneously; therefore, one would 
not expect a decrease in admissions for this pathology.

We assessed the rate of hospital admissions for acute chole-
cystitis during the initial 6 months of the COVID-19 pandemic 
in a single institution and evaluated the disease severity at pre-
sentation, interventions required, and complications. Patients 
treated for acute cholecystitis during a similar period during 
2019 served as controls.

We performed a retrospective chart review of all patients ad-
mitted with diagnosis of acute cholecystitis to the surgical de-
partment in our medical center between 1 March and 31 Au-
gust 2020. This period corresponds to the first 6 months of the 
COVID-19 outbreak in Israel (Group I). We also reviewed the 
charts of all the patients admitted with acute cholecystitis be-
tween 1 March and 31 August 2019 (Group II). The data col-
lected included sex, age, presenting symptoms, laboratory and 



imaging findings at presentation, the disease's clinical course, 
management, and outcomes. We also collected data on diabe-
tes mellitus, immune compromise, and end-stage renal failure, 
since these diagnoses may influence choices made in the treat-
ment of acute cholecystitis.

Diagnosis of acute cholecystitis was established based on 
clinical findings, laboratory tests, and imaging studies (either 
ultrasonography or computed tomography). Body temperature 
above 38°C, white blood cell count (WBC) above 11 K/µl, 
and C-reactive protein (CRP) above 10 mg/L were considered 
abnormal. Imaging findings were further classified as acute 
cholecystitis or complicated cholecystitis (gangrenous cho-
lecystitis, emphysematous cholecystitis, or perforation). We 
used the Tokyo Guidelines to grade the severity of the acute 
cholecystitis [5].

According to our hospital protocol, all patients with a con-
firmed diagnosis of acute cholecystitis receive intravenous anti-
biotic treatment at admission. Laparoscopic cholecystectomy is 
performed in every patient with symptoms lasting for less than 
72 hours unless they are at high risk for surgery. Patients with 
significant co-morbidities or symptoms for more than 72 hours 
are treated non-surgically with intravenous antimicrobial thera-
py to resolve their acute infection as a bridge to interval surgery 
after 6 weeks. Patients selected for non-operative treatment who 
do not improve with antimicrobial treatment, and those who are 
unfit for surgery, are referred for imaging-guided percutaneous 
cholecystectomy. Complications were classified according to 
the Clavien–Dindo score [6].

This study was approved by the institutional research ethics 
committee (protocol 305–20).

Differences between Group I and Group II were evaluated. We 
analyzed differences in age with the Mann-Whitney test. Con-
tingency tables were analyzed using either the chi-square or 
Fisher's exact tests. All of the statistical tests applied were two-
tailed. Statistical analyses were performed using IBM Statistical 
Package for the Social Sciences statistics software, version 25 
(SPSS, IBM Corp, Armonk, NY, USA). < 0.05 was consid-
ered significant. Percentages were approximated to the nearest 
decimal, non-significant values to the nearest hundredth, and 
significant values to the nearest thousandth.

Overall, 195 patients with acute cholecystitis were admitted 
to our surgical department during the two study periods: 101 
(51.8%) patients were treated in 2020 (Group I) and 94 (48.2%) 
were treated in 2019 (Group II). The median age was 66 (IQR 
47–77) years, and 106 (54.4%) patients were female. No dif-
ferences were observed for the demographic characteristics or 
co-morbidities between the two groups [Table 1]. 

Compared to patients in Group II, patients in Group I re-
ported more prolonged periods between their symptom onset 
and hospital admission [Table 2]. The majority of the patients in 
Group I presented with a Tokyo Guidelines severity classifica-
tion of moderate to severe disease, higher than patients in Group 
II. Imaging studies revealed more patients with complicated 
cholecystitis in Group I compared to Group II. A sub-analysis 
showed that imaging studies also revealed a gallbladder perfo-
ration in 12 (11.9%) patients in Group I and 3 (3.2%) in Group 
II. The difference in perforation rates between the groups was 
significant ( = 0.03). 

Table 3 presents the treatment outcomes. The proportion of 
patients undergoing early surgery in Group I was smaller com-
pare to patients in Group II. However, this difference was not 
significant. Major differences were found for successful antibi-
otic treatment in patients selected for non-operative treatment. 
While 89.1% of the patients in Group II were successfully treat-



ed non-operatively, over half of the patients in Group I failed an-
tibiotic treatment and required either percutaneous cholecystec-
tomy or delayed surgery. Both disease severity and prolonged 
symptoms were associated with antimicrobial treatment failure.

In total, 78 patients, 39 in each group, underwent surgery at 
their index admission, either as the first-line of treatment or fol-
lowing the failure of non-operative treatment. This treatment set 
included eight patients from Group I who failed a non-operative 
treatment attempt. Six patients required conversion from laparos-
copy to laparotomy. All six patients belonged to Group I. Consid-
erably more complications were observed in Group I; however, 
most were minor complications (Clavien–Dindo score of 1). 

The COVID-19 pandemic has changed priorities, shifting the 
distribution of medical resources in favor of victims of the out-
break. Understandably, some elective surgeries were postponed. 
Most acute surgical diseases do not resolve spontaneously. 
Even if patients might have desired to postpone their visit to the 
emergency department to avoid exposure to the hospital envi-
ronment, most of those with acute surgical diseases still needed 
medical attention eventually. 

We assessed the patients who presented with acute cholecys-
titis during the COVID-19 pandemic. Acute cholecystitis is a 
common diagnosis in the emergency department, and it serves 

as an example of a common emergent surgical condition. This 
study's findings suggest that the rate of admission overtime did 
not change in the pandemic era. However, patients admitted 
with acute cholecystitis during the pandemic more often pre-
sented late and more commonly presented with more advanced 
disease. This study shows that this delay took a significant toll 
on patient outcomes, including a decrease in the number of pa-
tients judged fit for the first-line cholecystectomy, increased 
conversion rate to open surgery, and an increased number of 
perforations. Fortunately, most of the increases in operative 
complications observed were due to minor complications.

Several studies reported a significant decline in surgical pro-
cedures during the COVID-19 pandemic. Cano-Valderrama et 
al. [7] showed a notable decrease of surgical emergency depart-
ment visits, more extended time of symptoms before arrival, and 
higher morbidity, but no difference in mortality or reoperations 
in three tertiary care hospitals in Spain. Rausei and colleagues 
[8] reported a significant reduction in emergency surgical ad-
missions and operations performed in 18 general surgery units 
in Italy. Similar results were reported from New Zealand [3,9]. 
Cordoba and co-authors [10] found a significant reduction in 
the number of trauma patients presenting to the ED. We also 
experienced reduced overall arrivals to the surgical emergency 
department at our medical center during the outbreak. However, 
this reduction did not lead to a decrease in patient admission 
with acute cholecystitis or a change in their demographics. 



Acute cholecystitis is one of the most common indications for 
surgery in the western world [11]. While most patients are even-
tually treated with surgery, discussions in the literature debate the 
optimal timing for intervention in the acute phase. A number of 
studies showed the advantage of early cholecystectomy [12,13]. 
Guidelines suggest early cholecystectomy in low-risk to mod-
erate-risk patients and conservative management with optional 
percutaneous cholecystectomy followed by delayed surgery in 
patients with severe co-morbid diseases [5]. In our study, only 
30.7% of the patients underwent early surgery during the pan-
demic. This finding may be explained both by the delay in pre-
sentation beyond the optimal time window for emergent surgery 
and shortness of surgical and anesthesia staff who due to partic-
ipation in the management of COVID-19 patients. Since the op-
timal window for early surgery is within the first 3 days from the 
onset of symptoms, a delay in visiting the emergency department 
may have changed the management paradigm of many patients. 
Additional delays may be attributed to changes in the emergency 
department flowcharts where patients presenting with febrile con-
ditions and patients who potentially needed surgery underwent a 
further assessment to rule out SARS-CoV-2 infection.

The major limitation of this study is its retrospective nature. Nu-
merous confounders may have been involved in the changes in 
presentation, treatment, and outcomes found in this study, in ad-
dition to delays in patients seeking medical attention. During the 
pandemic time, medical personnel were diverted from their dai-
ly responsibilities to treat COVID-19 patients. Other personal 
were either quarantined or tested positive for the SARS-CoV-2 
virus. Availability of personal protection gear was at times a sig-
nificant issue. All of these factors may have potentially contrib-
uted to the change in treatment paradigms during the pandemic, 
contributing to more patients being treated non-operatively. 

To the best of our knowledge, this is the first study focusing 
on acute cholecystitis, comparing all aspects of presentation, 
clinical course, and complications during the COVID-19 out-
break. We assume that increases in adverse outcomes observed 

in this study resulted from delays in seeking medical attention. 
Our research suggests that public education is needed to avoid 
unnecessary delays in seeking medical attention for surgical sit-
uations, even during a pandemic. 

The lungs of patients with severe COVID-19 disease are 
damaged by inflammation and contain syncytial (or fused) 
pneumocytes. Liu et al. uncovered a mechanism by which 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)-induced cell fusion may contribute to excessive 
lung inflammation. Cultured epithelial cells expressing the 
SARS-CoV-2 spike protein fused with cells expressing 

ACE, the spike protein receptor. The fused cells exhibited 
DNA damage and micronuclei, which led to the activation 
of the cytosolic DNA sensor cGAS and the adaptor protein 
STING and the expression of type I interferon–encoding 
and interferon-stimulated genes.


