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Abstract

Following the spread of novel coronavirus (COVID-19) pandemic, surgical associations have issued their different recommendations for
managing the acute cholecystitis (AC) clinic during the pandemic. We aimed to examine the effects of the COVID-19 pandemic period on our
clinical approach in patients who presented to the emergency department with abdominal pain and were diagnosed with AC. Medical records of
patients diagnosed with AC in the emergency room between 11 March 2020 and 10 March 2021 and in the same period of one year before the
pandemic were retrospectively reviewed. Patients were divided into 2 groups as COVID-19 period (Group 1) and non-COVID period (Group 2).
Demographics and clinical characteristics, treatment modalities, and outcomes of these two groups were compared. The number of patients
diagnosed with AC in the emergency department decreased during the ongoing COVID-19 pandemic. When the time between the onset of the
complaints and the admission to the emergency service was evaluated, no statistically significant difference was found between the groups
(p>0.05). The distribution of cholecystitis type and TG18 severity grading for AC were similar in both groups (p>0.05). While percutaneous
cholecystostomy (PC) is more preferred in the treatment of AC during the pandemic period and the number of delayed interval laparoscopic
cholecystectomy decreased, AC management was similar in both periods with no significant statistical difference (P>0.05). In conclusion, our

clinical approach and management in the treatment of AC did not differ when compared to the pre-pandemic period.
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1. Introduction

Acute cholecystitis (AC) is one of the most common
gastrointestinal diseases and is considered a surgical
emergency. The most common cause of AC is gallstone-
related but may also be associated with diabetes,
immunosuppression, chronic kidney disease, viral illness,
hemoglobinopathies, or vasculitis (1,2). The severity of AC
was classified into three grades by Tokyo guidelines 2018
(TG 2018), as mild (grade I), moderate (grade II), and severe
(grade III) (3,4). Early cholecystectomy (EC) during first
admission is the preferred treatment method in patients
suitable for surgery. Laparoscopic cholecystectomy (LC) is
considered the "gold standard" for the surgical treatment of
AC (5). Surgical management of critically ill patients remains
a controversy due to high risk of postoperative morbidity and
mortality (6,7). Therefore, percutaneous cholecystostomy
(PC) can be valuable treatment as an alternative to EC in
high-risk patients and in those with moderate or severe
cholecystitis (8).
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The novel coronavirus (COVID-19) pandemic was first
reported in December 2019 in Wuhan, Hubei Province of
China, and spread rapidly all over the World. On March 11,
2020, The World Health Organization (WHO) declared
COVID-19 a global pandemic and recommended that all
possible intervention procedures and surgeries be postponed
except in very urgent situations (9). The American College of
Surgeons COVID-19 Elective Case Triage Guide (2020)
advised that LC should be performed healthy patients with
AC to minimize hospital stay, and if the patient is too high
risk for surgery or operating room conditions are not
available, IV antibiotics should be administered. In this
guideline, PC was recommended in addition to antibiotic
administration for patients who did not improve clinically
with antibiotics and had signs of sepsis.The present study
aims to examine the effects of the pandemic period on our
clinical approach in patients admitted to the emergency
department with the complaint of abdominal pain and
diagnosed with AC.



Derebey et al. / J Exp Clin Med

2. Materials and Methods

This study was carried out in the General Surgery Clinic of
Ondokuz Mayis University Medical Faculty Hospital. Ethical
approval was obtained from the local ethics committee for the
study (IRB approval number OMU: 2021/168). The first
COVID-19 case in Turkey was announced on March 11. The
medical records of patients who presented to the emergency
department with the complaint of abdominal pain between 11
March 2020 and 10 March 2021 and in the same period of
one year before the pandemic and were diagnosed with AC
according to the Tokyo 2018 guideline were retrospectively
reviewed. Patients with acute cholangitis or acute pancreatitis
accompanying AC and outpatients whose data were not
accessible were excluded this study. Patients were divided
into 2 groups as COVID-19 period (Group 1) and non-
COVID period (Group 2). Age, gender, time between the
onset of complaints and admission to the emergency room, C-
reactive protein (CRP), white blood count (WBC), alanine
transaminase (ALT), aspartate transaminase (AST), total and
direct bilirubin, TG18 severity grading for AC, type of
cholecystitis, COVID 19 status, patient management, length
of hospital stay, bile duct injury and mortality rates were
determined as parameters to be investigated. During the
pandemic, chest computed tomography (CT) was performed
and COVID-19 test was applied to all patients who were
asked for surgical consultation in the emergency department.
Patients with suspicious lesions showing COVID-19
pneumonia on chest CT were approached as positive for
COVID-19, and optimum isolation conditions were attempted
to be provided in these patients. PCR test results of the
patients were followed. Patients with positive PCR tests were
admitted to COVID-19 isolation wards. In the presence of
symptoms such as shortness of breath, cough, fever, or
worsening of vital signs, COVID-19 tests and chest CT were
repeated, even if this was due to any other medical reason.

2.1. Statistical analysis
For statistical data analysis SPSS 21 (Statistical Package for

the Social Sciences) program was used. As a first step in
SPSS, descriptive statistics and normalization test was
performed to analyze if the data were normally distributed. As
a result of the normalization test according to Kolmogorov
Smirnov the data was not normal distributed. Considering that
the distribution was not normal, Mann Whitney U test which
is a nonparametric test was used to find significance. Also
Chi-Squared test was performed for the data.

3. Results

In the present study, one year covering the COVID-19 period
and the other one year non-COVID period, 91 patients in the
emergency department before the pandemic and 67 patients
during the pandemic period was diagnosed with AC. The
number of patients diagnosed with AC in the emergency
department decreased during the ongoing COVID-19
pandemic. The age and gender distribution were similar
between the groups (p>0.05). When the time between the
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onset of the complaints and the admission to the emergency
service was evaluated, no statistically significant difference
was found between the groups (p>0.05). Laboratory values
were presented in Table 1 (p<0.05). The distribution of
cholecystitis type and TG18 severity grading for AC were
similar in both groups (p>0.05). When the treatment
approaches of AC were evaluated, although there was no
statistically significant difference between the groups, it was
observed that more PC was preferred in addition to antibiotic
treatment during the pandemic period, and the number of
delayed interval laparoscopic cholecystectomy decreased.
There was no statistical difference between the groups in
terms of length of hospital stay (LOS) (Seven days for group
1 and 6 days for group 2, p>0.05).

Strasberg Type A bile duct injury occurred in 1 patient in
Group 1 and in 2 patients in Group 2 (p>0.05). Bile leakage
managed with endoscopic retrograde
cholangiopancreatography and biliary stenting in all patients.
While the COVID-19 test was positive in 2 patients at the
time of diagnosis of AC during the pandemic period, COVID-
19 was detected in 4 patients who were hospitalized for AC
and whose tests were repeated with suspicious symptoms.
Mortality rates were similar in both groups, four (6%) patients
in Group 1 and 6 (6.6%) patients in Group 2 died (p>0.05).
One of the two patients who underwent open cholecystectomy
(OC) due to gallbladder perforation during the pandemic
period contracted COVID-19 in the postoperative follow-up
and died secondary to COVID-19 pneumonia. The other
patient who was operated on died due to acute coronary
syndrome. One patient who underwent PC died due to
pulmonary embolism and the other patient with a history of
lung cancer died due to sepsis. In the non-COVID period,
three patients, one of whom was a postoperative patient, died
due to sepsis, two patients died due to acute coronary
syndrome and 1 patient died due to pulmonary embolism.

4. Discussion

All current guidelines recommend LC as the gold standard
treatment for AC, as it provides better outcomes in terms of
mortality, morbidity, and postoperative hospital stay. World
Society for Emergency Surgery (WSES) guidelines
emphasize that early laparoscopic cholecystectomy (ELC)
should be performed as soon as possible (11) Murray et al.
(2018) investigated the timing of surgery for AC and reported
the rate of EC as 52.7% in the USA and 15.7% in the UK.
They noted that the rate of LC in these patients was 82.8%
and 37.9% for the USA and UK, respectively. We mostly do
not prefer EC in the treatment of AC due to the high intensity
of the operating room caused by working in a tertiary center.
While our rate of ELC was 11% in the pre-pandemic period,
this rate was 10.4% in the pandemic period, and the rates are
similar. The similarity of the results indicates that early
surgery is performed in emergency conditions in patients who
absolutely need surgery in both periods.
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Table 1. Demographics and clinical features, laboratory values, management of acute cholecystitis and treatment outcomes of patients admitted
to the emergency department due to AC during the COVID-19 pandemic and pre-pandemic period

Group I (COVID-19) | Group IT (Non-COVID)

Total number fo patients 67 (42.4%) 91 (57.6%)
Age 63.6+17.04 62.99 + 17.63 0.827
Gender
Male 32 (47.8%) 44 (48.4%) 0.941
Female 35 (52.2%) 47 (51.6%)
Time between the onset of complaints and admission to the emergency room
<24 hours 18 (26.9%) 25 (27.5%) 0.985
> 24 hours and < 48 hours 14 (20.9%) 18 (19.8%)
> 48 hours 35 (52.2%) 48 (52.7%)
C-reactive protein (CRP) (mg/L) 145.7 £ 120 113.3+82.9 0.924
White blood count (WBC) (x10%/L) 14194 + 8201 13092 + 7079 0.273
Alanine transaminase (ALT) (IU/L) 150.2 +205.7 114.1+£214.8 0.108
Aspartate transaminase (AST) (IU/L) 169.7 +251.4 132.7+337.9 0.065
Bilirubin total (mg/dL) 2.09 +£2.38 2.15+2.49 0.707
Bilirubin direct (mg/dL) 1.43+2.23 1.45 +2.06 0.820
Tokyo Guidelines 2018 severity grading for acute cholecystitis
Grade I (mild) acute cholecystitis 33 (49.3%) 56 (61.5%) 0.123
Grade II (moderate) acute cholecystitis 21 (31.3%) 16 (17.6%)
Grade 111 (severe) acute cholecystitis 13 (19.4%) 19 (20.9%)
Type of cholecystitis
Calculous 63 (94%) 84 (92.3%) 0.674
Acalculous 4 (6%) 7 (7.7%)
COVID 19 Status
Positive at the time of diagnosis 2 (3%) -
Positive on follow-up time 4 (6%) -
Index admission early laparoscopic cholecystectomy
No 67 (100) 88 (96.7%) 0.133
Yes 0 3 (3.3%)
Index admission open cholecystectomy
No 60 (89.6%) 84 (92.3%) 0.371
Yes 7 (10.4%) 7 (%7.7%)
Non-operative management
Conservative management with antibiotics 42 (62.7%) 69 (75.8%) 0.092
Conservative management with antibiotics and percutaneous 18 (26.9%) 12 (13.2%)
cholecystostomy
Delayed interval laparoscopic cholecystectomy
No 55 (82.1%) 64 (70.3%) 0.065
Yes 12 (17.9%) 27 (29.7%)
Length of hospital stay (day) 10.43 +13.29 7.32+6.31 0.172
Bile duct injury
No 65 (97%) 90 (98.9%) 0.386
Yes 2 (3%) 1 (1.1%)
Mortality
No 63 (94%) 85 (93.4%) 0.573
Yes 4 (6%) 6 (6.6%)

Following the spread of the COVID-19 infection, surgical
associations have issued their recommendations for managing
the effects of the pandemic on clinical practice. The UK's
Intercollegiate General Surgery Guidelines on COVID-19
(2020) recommended non-surgical management whenever
possible during the outbreak. The American Society of
Gastrointestinal and Endoscopic Surgeons (2020) and the
European Association of Endoscopic Surgery (2020), have
recommended a patient- and hospital-centered approach. On
the other hand, the American College of Surgeons (2020)
emphasized that planned ELC through real-time reverse
transcriptase polymerase chain reaction testing may be an
option to consider. In an article published from Turkey, it was

noted that LC in AC is a high-risk procedure for surgical
teams during the COVID-19 pandemic. It was stated that PC

is a potential alternative treatment method (17).

After WHO declared the COVID-19 pandemic, a study by
the National Syndromic Surveillance Program found a 42%
reduction in emergency room visits compared to historical
trends, as well as a significant decrease in AC admissions to
hospital (18). Due to the pandemic conditions, TG 18 grade I
admissions decreased significantly, while severe cases (TG 18
grade II and IIl) remained stable. Cholecystectomy rates
worldwide have fallen (19). In a recent study, surgeons opted
for a non-surgical approach because of the COVID-19
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pandemic in 97.2% of patients with mild-to-moderate
cholecystitis defined according to the TG 18. The reason why
non-surgical follow-up was preferred in this study was
associated with the simultaneous service of the hospital
operating room (20). However, it was determined that the
LOS of the patients increased significantly due to the non-
surgical treatments preferred during the pandemic period
(Martinez et al. 2021). In our series, the number of patients
diagnosed with AC in the emergency department during the
pandemic period decreased. Although the number of TG 18
grade | patients decreased, the TG 18 grades were similar
when both periods were compared and no statistically
significant difference was found. While PC is more preferred
in the treatment of AC during the pandemic period and the
number of delayed interval laparoscopic cholecystectomy
decreased, AC management was similar in both periods with
no significant statistical difference (P>0.05).

Acalculous acute cholecystitis (AAC) is an acute
necroinflammatory disease of the gallbladder with high
morbidity and mortality rates. Most of these patients have
trauma, major surgery, burns, cardiopulmonary resuscitation,
mechanical ventilation, long-term total parenteral nutrition,
and multiple risk factors that suppress the immune system
(22, 23). COVID-19 infection increases the expression of
proinflammatory cytokines such as IL-6 and tumor necrosis
factor alpha. These cytokines activate the coagulation cascade
and explain the thrombosis of vascular structures in the
gallbladder and the formation of AAC with ischemic
gangrene (24, 25). In the light of this information, it was
investigated whether there was an increase in the frequency of
AAC in our clinic during the pandemic period, but no
significant difference was found compared to the pre-
pandemic period.

The COVIDSurg Collaborative group stated that 26.1% of
1128 patients who underwent surgery during the COVID-19
pandemic developed COVID-19 infection, and about half of
these patients progressed with pulmonary complications, and
23.8% of the patients died from these causes (26). Our
mortality rates were similar between the groups in the patients
we followed up for AC in our series. Discussions intensified
over the question of whether we should change our surgical
indications for emergencies in this global situation. Despite
all these controversies, LC remains the first-line treatment for
AC even during the COVID-19 pandemic (27). It is known
that the COVID-19 virus is found in blood, gastrointestinal
tissues, peritoneal fluid, feces, nasopharyngeal swab, sputum
or tracheal aspirate (Brat et al. 2020). However, although
SARS-Cov-2 RNA has recently been detected in the
peritoneal cavity, there is no evidence to suggest the presence
of the virus in surgical smoke. It is unclear whether
aerosolized viral particles were exposed during laparoscopy.
No evidence emerged that the risk of COVID-19 infection
due to LC could be higher than OC for either patient or
healthcare workers. Many studies recommend the use of
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ultralow particulate air filters to remove most viral particles
and filter the pneumoperitoneum during laparoscopy (29, 30).
Since we could not provide this filter in our hospital, we did
not have the opportunity to use it during the ongoing
pandemic.

The retrospective design of the study, the exclusion of
patients whose data could not be reached, and the small
number of patients are the main factors limiting the study. In
our study, although the number of patients with AC who
applied to the emergency department during the pandemic
period decreased, the clinical approach and management in
the treatment of AC did not differ when compared to the pre-
pandemic period. Due to the large population we provide
health services and the high density of operating rooms
secondary to working in a tertiary center, we generally do not
prefer early surgery in the treatment of AC unless it is
necessary. We attribute the similarity of our results to this
situation. Although the results in the two periods were
similar, four of patients who were hospitalized for treatment
with the diagnosis of AC during the ongoing pandemic
period, were infected with COVID-19 and one of these
patients who underwent emergency OC due to gallbladder
perforation, died secondary to COVID pneumonia in the
postoperative period. In the light of the literature, we should
never forget the risk of morbidity and mortality caused by
being infected with COVID-19 in patients who underwent
surgery during the pandemic period.

Our clinical approach and management in the treatment of
AC did not differ when compared to the pre-pandemic period.
While emphasizing that the protection of healthcare providers
is the top priority to ensure the sustainability of the healthcare
system, we recommend a patient- and hospital-centered
approach in the treatment of AC during the pandemic period.
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