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ABSTRACT
Aim: To evaluate the efficacy, safety, and results of percutaneous cholecystostomy in patients with acute cholecystitis diagnosed 
with COVID-19.
Material and Method: The demographic characteristics, comorbidities, and acute cholecystitis grading of patients according 
to the Tokyo guideline 2018 (TG18) were evaluated. Mortality, laboratory parameters, radiological findings, physical status 
scores according to the American Society of Anesthesiologists (ASA) assessment, and the Charlson Comorbidity Index (CCI) 
were retrospectively evaluated in a total of 38 patients who underwent percutaneous cholecystostomy.
Results: The mean age of the 38 patients was 75±9 years, and 21 (55.3%) were female and 17 (44.7%) were male. According to 
TG18, 33 (86.8%) of the patients had grade II and five (13.2%) had grade III cholecystitis, while there was no grade I case. The 
mean CCI of the patients was 7.32±2.1. The ASA scores were mostly IIIE, followed by IIE. The COVID-19 test was positive in 
33 (86.8%) of the patients. Mortality developed in four (10.5%) patients during hospitalization.
Conclusion: Percutaneous cholecystostomy can be considered as a safe, effective, and alternative method in the treatment of 
patients with acute cholecystitis.
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INTRODUCTION
Acute cholecystitis (AC) is an emergency that mostly 
occurs as a result of gallbladder infection. It usually 
presents with pain in the right upper abdomen and under 
the right scapula, nausea, vomiting, and occasionally 
fever. According to the World Society of Emergency 
Surgery and Tokyo Guidelines, early laparoscopic 
surgery is the gold standard recommended to be 
performed as soon as the diagnosis has been made and 
the risk of choledocholithiasis has been evaluated (1,2). 
While conservative treatment is indicated in patients 
with a high risk of morbidity or mortality, percutaneous 
cholecystostomy (PC) is recommended as an alternative 
treatment method if the patient does not respond to 
conservative treatment (2). 

During the COVID-19 pandemic, medical organizations 
such as the Society of American Gastrointestinal and 

Endoscopic Surgeons and the European Association for 
Endoscopic Surgery have suggested that an alternative 
approach to surgery, i.e., antibiotic therapy, PC, and 
watch-wait, should be preferred in as cases where 
possible (3). The onset of the pandemic was difficult 
in many aspects. Most importantly, there was no safe 
environment in the hospital for patients or healthcare 
workers. Furthermore, treatment guidelines for the 
management of acute surgical disease in patients with 
COVID-19 were initially inadequate.

In Turkey, the first case of COVID-19 was officially 
reported on March 11, 2020. There are studies in the 
literature in which laparoscopic surgery and endoscopic 
procedures are not recommended in case of suspected or 
diagnosed COVID-19 disease (4). 

Studies have reported that the diagnosis or suspicion of 
COVID-19, as well as low reserve and high comorbidity 
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may increase the risk of perioperative morbidity and 
mortality (4). In the current study, the efficacy, safety, 
and results of PC were evaluated in patients with AC 
diagnosed with COVID-19.

MATERIAL AND METHOD
The study was initiated with the approval by the Ankara 
City Hospital Clinical Researches Ethics Committee 
(Date: 03.08.2022, Decision No: E2-22-2240). All 
procedures were performed adhered to the ethical rules 
and principles of the Helsinki Declaration.

Patient Data
The records of patients admitted to the General Surgery/
Emergency Surgery Service of Ankara City Hospital and 
underwent PC between September 2020 and May 2022 
were retrospectively screened from the hospital’s electronic 
system. From these records, demographic characteristics, 
comorbidities, and AC grading criteria according to the 
Tokyo guideline 2018 (TG18) were obtained. Mortality, 
laboratory parameters, radiological findings, physical 
condition scores according to the American Society of 
Anesthesiologists (ASA) assessment and the Charlson 
Comorbidity Index (CCI) were evaluated. Patients with 
coagulopathies or perforated gallbladder and those 
without gallstones were not included in the study. As 
a result of the eligibility evaluation, 38 patients were 
included in the study. The diagnosis of AC was confirmed 
using TG18 based on clinical, laboratory, and radiological 
findings. All grade I, II, and III acute cases according to 
TG18 were included in the study. In all the patients, oral 
nutrition was discontinued, and intravenous hydration 
and medical therapy with antibiotics (second-generation 
cephalosporin) were started.
PC was performed by a radiologist using the ultrasound-
guided Seldinger technique and placing an 8-12-F 
catheter into the gallbladder through the transhepatic 
route. During the intervention, first, aspiration was 
performed, and then the gallbladder and bile ducts were 
visualized. After the catheter was inserted, the position 
of the catheter was confirmed using a contrast agent. The 
patency of the cystic duct and distal common bile duct 
was evaluated using a cholecystogram. The decision to 
remove the catheter was made according to the contrast 
transition and clinical improvement in the cystic duct 
and distal common duct.

Statistical Analysis
The Statistical Package for the Social Sciences (SPSS Inc., 
Chicago, IL, United States) version 16.0 for Windows 
were used for statistical analysis of the data. In addition 
to descriptive statistical methods (mean and standard 
deviation), the distribution of data was expressed as a 
percentage.

RESULTS
The age of the 38 patients included in the study was 75±9 
years, and 21 (55.3%) were female and 17 (44.7%) were 
male. According to TG18, 33 (86.8%) of the patients had 
grade II and 5 (13.2%) had grade III AC, while there 
was no grade I case. The mean CCI of the patients was 
7.32±2.1. The ASA scores of the patients were mostly 
IIIE, followed by IIE. The COVID-19 test was positive in 
5 (13.2 %) of the patients. The remaining patients tested 
negative.

Mortality developed in four (10.5%) patients during 
hospitalization. Catheter removal was performed on 
average 21 (14-42) days after catheterization according 
to the clinical and laboratory data of the patients. 
Elective cholecystectomy was performed in four (10.5%) 
patients, of whom all were negative for COVID-19. The 
demographic and clinical data of all the patients are 
summarized in Table 1. Among the comorbidities of the 
patients, hypertension was the most common (n=29, 
76.3%), followed by cerebrovascular and nephrological 
diseases. No catheter-related complications were 
observed in patients after PC; however, acute 
pancreatitis, hepatic abscess, AC recurrence, and 
cerebrovascular disease developed due to other causes. 
Table 2 and Table 3 summarize the comorbidities of 
the patients and complications that occurred after PC, 
respectively.

Table 1. Demographic data and clinicopathological characteristics 
of the patients

Variables
Number of 

patients (n=38) 
(%)

Age (mean±SD) 75±9
Gender  

Female 21 (55.3)
Male 17 (44.7)

Tokyo Guideline 2018 grade (%)
Grade I 0
Grade II 33 (86.8)
Grade III 5 (13.2)
CCI (mean±SD) 7.32±2.1

ASA score
IE 0
IIE 16 (42.1)
IIIE 20 (52.6)
IVE 2 (5.3)

COVID-19 positivity
(-) 33 (86.8)
(+) 5 (13.2)
Cholecystectomy 4 (10.5)
Mortality 4 (10.5)
Catheter Removal Time (days, mean, min-
max) 21 (14-42)

SD: Standard Deviation, ASA: American Society of Anesthesiology, CCI: Charlson 
Comorbidity Index
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and ultrasonic or electrical equipment used generates large 
volumes of surgical fumes, placing the surgical team at risk 
of aerosol exposure. Therefore, laparoscopic surgery and 
endoscopic procedures are generally not recommended 
in patients with diagnosed or suspected COVID-19 (10). 
Initial data from China indicated that asymptomatic 
COVID-19-positive patients undergoing early surgery 
who developed pneumonia had an increasing global 
mortality rate and adverse clinical outcomes (11). For this 
reason, most elective operations, especially those requiring 
intensive care support, were postponed (12). PC is a good 
alternative method in these difficult-to-manage cases. In 
the current study, the coexistence of COVID-19 with AC 
was detected in 13.2% of the patients. PC was preferred 
as priority treatment in the majority of cases due to the 
presence of comorbidities.

A CCI above 6 is a factor associated with increased 
postoperative complications, and there is a strong 
correlation between the ASA grade and the decision for 
radiological and potential surgical treatment (13). In our 
study, the mean CCI of the patients was 7.32±2.1, and the 
ASA score was mostly IIE and above.

PC should be kept in mind as an alternative treatment 
method in case of abscess and sepsis in AC. Today, local 
symptoms and inflammatory response can be controlled 
with PC (14). Clinical success is generally defined as a 
decrease in fever, leukocyte count, and pain within 72 
hours (15). In a review by Winbladh et al. (15), it was 
reported that in up to 40% of patients undergoing PC, 
the procedure was performed electively. However, in 
the current study, only four (10.5%) patients underwent 
elective cholecystectomy. This lower rate compared to 
the literature may be associated with the majority of our 
patients having had COVID-19.

The pandemic has had a great impact on the approach 
to many surgical emergencies, including the alteration 
of surgical priorities in the treatment of AC. Several 
studies have reported a trend toward more conservative 
approaches, such as the use of antibiotics or PC for 
the treatment of AC compared with early laparoscopic 
cholecystectomy, which was widely used in the pre-
pandemic period.

The important limitations of this study are its retrospective 
nature and small patient population.

CONCLUSION
PC can be considered as a first-line treatment option, 
as well as being an alternative and safe method in 
high-risk patients, including those with comorbidities 
and COVID-19. In addition, PC is a good bridging 
treatment option in cases planned to undergo elective 
cholecystectomy.

DISCUSSION
PC is one of the alternative treatment methods to 
conservative or surgical intervention in cholecystitis. PC 
has become a procedure preferred in patients with high 
comorbidity, advanced age, and generally poor conditions 
that make them unsuitable for surgery. Furthermore, the 
COVID-19 pandemic has resulted in an increase in the 
number of PCs performed. In particular, the risk of viral 
transmission due to surgical smoke and uncertainties 
concerning the evacuation of carbon dioxide gas after 
laparoscopic procedures have led to an increased tendency 
toward non-surgical treatments (5). 

A typical radiological finding in patients with COVID-19 
is the appearance of ground glass opacity in the form of 
a nodule or mass located in the peripheral and posterior 
position, usually in the form of organized pneumonia. 
In addition, consolidations, and linear, curvilinear, 
and perilobular opacities may also be present (6,7). 
In these patients, pulmonary involvement, additional 
comorbidities, and the presence of AC increase the 
morbidity and mortality associated with the surgical 
procedure. In a study conducted in Wuhan, China, it 
was determined that 41% of patients hospitalized with 
COVID-19 developed acute respiratory distress syndrome 
(ARDS), and an age over 65 years, diabetes mellitus, 
and hypertension were factors associated with ARDS 
development (8). The coexistence of AC and COVID-19 
is rarely seen. In such cases, care should be taken in 
terms of treatment selection and planning. Laparoscopic 
cholecystectomy is currently the most accepted treatment 
option in the treatment of AC (9); however, this operation 
is performed by creating an artificial pneumoperitoneum, 

Table 2. Comorbidities of the patients

Comorbidity Patient number 
(n=38) (%)

Hypertension 29 (76.3)
Diabetes mellitus 6 (15.8)
Chronic renal failure 10 (26.3)
Neurological disease 18 (47.4)
History of cerebrovascular disease 13 (34.2)
Congestive heart failure 13 (34.2)
Coronary artery disease 5 (13.2)
Chronic obstructive pulmonary disease 5 (13.2)
History of malignancy 2 (5.3)

Table 3. Complications that developed after percutaneous 
cholecystostomy

Complication Patient number 
(n=38) (%)

Cholecystostomy-related -
Other 4 (10.4)
Acute biliary pancreatitis 1 (2.6)
Hepatic abscess 1 (2.6)
Recurrence of acute cholecystitis   at week 3 1 (2.6)
Cerebrovascular event 1 (2.6)
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