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An Update on Percutaneous Cholecystostomy in Acute Calculus Cholecystitis: A Review 


Abstract
Percutaneous cholecystostomy is an interventional radiological procedure that involves the placement of a catheter in the gallbladder lumen to drain the bile. It can be performed via a transhepatic or transperitoneal route. It is indicated in patients with severe acute calculus cholecystitis, and it is used to stabilize them and perform a laparoscopic cholecystectomy later. Percutaneous cholecystostomy is a safe procedure, and the most common complications include bleeding, perforation, and bile leakage. In this review, we will investigate the role percutaneous cholecystostomy plays in the management of acute calculus cholecystitis. We will compare percutaneous cholecystostomy with laparoscopic cholecystectomy as a definitive treatment for acute calculus cholecystitis, and investigate the duration and time for removal of percutaneous cholecystostomy.  
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Introduction
Percutaneous cholecystostomy is an interventional radiological procedure in which a drainage catheter is inserted into the lumen of the gallbladder to drain bile, typically performed using an ultrasound or computed tomography approach. There are 2 approaches to accomplish a percutaneous cholecystostomy: the transhepatic or transperitoneal approach. Transhepatic is the most common approach, as it is associated with a reduced risk of catheter dislodgement compared to the transperitoneal approach. Its primary indication is for patients with severe acute cholecystitis who are not fit to undergo a laparoscopic cholecystectomy. The most common complications following percutaneous cholecystostomy include bleeding, perforation of surrounding structures like bowel, and peritonitis(Akhan et al., 2001; Dvorak et al., 2019; Gulaya et al., 2016; Karakas, 2021; Søreide et al., 2020; Stanek et al., 2018; Venara et al., 2014).
The 2016 World Society of Emergency Surgeons (WSES) guidelines for acute cholecystitis have recommended percutaneous cholecystostomy with antibiotics to convert a septic patient with acute cholecystitis into a stable one. They have also recommended percutaneous cholecystostomy as an alternative treatment option in patients who are not fit to undergo a cholecystectomy(Ansaloni et al., 2016).The 2020 World Society of Emergency Surgeons(WSES) updated guidelines for the management of acute calculus cholecystitis also recommended that percutaneous cholecystostomy is indicated for patients with acute calculus cholecystitis who are not fit to undergo a laparoscopic cholecystectomy or who decline to undergo surgery(Pisano et al., 2020).The Tokyo Guidelines for the diagnosis and management of acute calculus cholecystitis  of 2007 and 2013 have recommended that percutaneous cholecystostomy be done for patients with grade 3(severe) acute cholecystitis, to stabilize them and perform an interval laparoscopic cholecystectomy(Hirota et al., 2007; Mayumi et al., 2007; Takada et al., 2013; Tsuyuguchi et al., 2007; Wada et al., 2007).The Tokyo Guidelines for the management of acute cholecystitis further recommended that percutaneous cholecystostomy be done for patients with grade 2(moderate) acute cholecystitis who have cardiovascular and respiratory difficulty, in addition to those in grade 3(severe) acute cholecystitis(Gomi et al., 2018; Mayumi et al., 2018; Mori et al., 2018; Okamoto et al., 2018; Yokoe et al., 2018).    
In this review, we will look at the role of percutaneous cholecystostomy in the management of acute calculus cholecystitis. We will also review the duration and time of removal of percutaneous cholecystostomy and compare it with laparoscopic cholecystectomy in the management of acute calculus cholecystitis. We conducted a literature review using PubMed, the Cochrane Database of Clinical Reviews, Semantic Scholar, and Google Scholar, searching for clinical trials, observational studies, cohort studies, systematic reviews, and meta-analyses published between 1990 and 2025. We used the following keywords: “Acute calculus cholecystitis”, “Percutaneous cholecystostomy”, “Tokyo Guidelines”, “gallbladder drainage “,” PTGBD, “Laparoscopic cholecystectomy”, and “complications”. All articles were in the English language only. Further articles were obtained by manually cross-referencing the literature. Case reports and studies with fewer than 10 patients, as well as editorials, were excluded. Adult male and female patients were included in this study; pregnant and pediatric patients were excluded.
Discussion
Percutaneous cholecystostomy in the management of acute calculus cholecystitis
Percutaneous cholecystostomy is the sterile placement of a needle into the gallbladder and the use of image guidance to aspirate the bile and place a catheter to allow continuous drainage of bile. It is used as a bridging procedure in patients with severe acute calculus cholecystitis who are not fit for surgery(Colonna et al., 2019; Cooper et al., 2018; Gulaya et al., 2016; Kortram et al., 2011; Loftus et al., 2017; Sadaka et al., 2025).A retrospective study was conducted by Sanjay et al on the clinical outcomes of percutaneous cholecystostomy in acute cholecystitis. A total of 53 patients underwent percutaneous cholecystostomy, and the recurrence rate of acute cholecystitis was 22%, 33% underwent cholecystectomy, and the mortality rate was 37.7%(Sanjay et al., 2013).A retrospective study by Malik et al on the use of percutaneous cholecystostomy for acute calculus cholecystitis included 34 patients, and 58.9% of the patients underwent cholecystectomy(Malik & Seretis, 2021). Masrani et al conducted a retrospective study on 377 patients who had undergone percutaneous cholecystostomy for acute cholecystitis. The technical success rate was 100%, with a 2.4% complication rate, and 31% underwent cholecystectomy(Masrani et al., 2020).
A retrospective cohort analysis on the placement of percutaneous cholecystostomy in the management of acute calculus cholecystitis was conducted by Gandhi et al. A total of 37 patients were included in this study; percutaneous cholecystostomy was associated with a technical success rate of 78.3%. Additionally, 43.2% of patients underwent cholecystectomy (Gandhi et al., 2020). Machado et al looked at the short and long-term outcomes of percutaneous cholecystostomy in acute cholecystitis. A total of 82 patients who underwent percutaneous cholecystostomy were followed up for more than 12 months, and the initial success rate was 99%, with mortality at 22%, and the recurrence rate was at 12%(Corbetta Machado et al., 2020). Hung Wang et al looked at the long term outcomes and recurrence rate of patients who underwent percutaneous cholecystostomy for acute cholecystitis. A total of 184 patients were included in this study, and the one-year recurrence rate was 9.2%, and the average duration of drainage was 20 days(Wang et al., 2016).A similar retrospective study by Bundy et al. on 324 patients who underwent percutaneous cholecystostomy also reported a 100% technical success rate, with 29.6% undergoing cholecystectomy, and mortality was observed in 29% (Bundy et al., 2018).  
A systematic review and meta-analysis comparing percutaneous cholecystostomy as definitive treatment for acute calculus cholecystitis against emergency cholecystectomy was conducted by Cirocchi et al. A total of 17 studies with 783,672 patients were included, of which 32,634 underwent percutaneous cholecystostomy, and 746,032 underwent cholecystectomy. Percutaneous cholecystostomy was associated with a lower morbidity, but higher mortality rates than emergency cholecystectomy (13.78% vs 2.37%). The readmission rate and length of hospital stay were lower in the emergency cholecystectomy group(Cirocchi, Amato, et al., 2023).Franciulli et al conducted a systematic review and meta-analysis comparing percutaneous cholecystostomy and cholecystectomy in acute cholecystitis.  A total of 27 studies included 16 studies comparing percutaneous cholecystostomy with cholecystectomy, while 11 studies included percutaneous cholecystostomy with cholecystectomy versus cholecystectomy alone. Percutaneous cholecystostomy was associated with a higher mortality and readmission rate when compared to cholecystectomy(Fanciulli et al., 2025).
A systematic review and meta-analysis on percutaneous cholecystostomy as a bridge to surgery versus surgery in unfit patients with acute cholecystitis was conducted by Cirocchi et al. A total of 32 studies with 4188 patients were included in this study. The postoperative morbidity, mortality, bile leakage, and conversion rates were lower in the percutaneous cholecystostomy followed by cholecystectomy group, but the length of hospital stay was equal among both groups(Cirocchi, Cozza, et al., 2023).A systematic review and meta-analysis on the outcomes of percutaneous cholecystostomy in elderly patients was conducted by Markopoulus et al. A total of 20 studies, 689,874 patients were included, of which 28,241 underwent percutaneous cholecystostomy, and 661,633 underwent cholecystectomy. Percutaneous cholecystostomy was associated with increased mortality and readmission rates when compared to cholecystectomy(Markopoulos et al., 2021).
Yu li et al conducted a meta-analysis on the safety and effectiveness of percutaneous cholecystostomy and laparoscopic cholecystectomy on acute cholecystitis. A total of 24 studies with 2564 patients were included, of which 1193 underwent percutaneous cholecystostomy, and 1371 underwent laparoscopic cholecystectomy. The postoperative morbidity, mortality, and bile leak rate were reduced in the percutaneous cholecystostomy group, but the length of hospital stay was similar(Li et al., 2024).A meta-analysis of randomized controlled trials on percutaneous cholecystostomy with laparoscopic cholecystectomy was conducted by Tan et al. A total of 9 studies with 1000 patients were included in this study. The postoperative morbidity, mortality, bile leakage, and conversion rates were better in the percutaneous cholecystostomy and laparoscopic cholecystectomy group(Tan et al., 2018)Another meta-analysis comparing percutaneous cholecystostomy with emergency cholecystectomy for high-risk patients with acute cholecystitis also concluded that emergency cholecystectomy was associated with better outcomes (Huang et al., 2022). 
A multicenter randomized controlled trial comparing laparoscopic cholecystectomy and percutaneous cholecystostomy for acute cholecystitis in high-risk patients (CHOCOLATE) was conducted by Loozen et al. A total of 124 high-risk patients with acute cholecystitis were randomized into two groups: 68 patients underwent percutaneous cholecystostomy, and 56 underwent laparoscopic cholecystectomy. Major complications were seen in the percutaneous cholecystostomy group (65% vs 12%), and the recurrence rate was higher in the percutaneous cholecystostomy group (53% vs 5%). The length of hospital stay was longer in the percutaneous cholecystostomy group (9 days vs 5days)(Loozen et al., 2018).
Table Ⅰ - Comparison between Laparoscopic Cholecystectomy and Percutaneous Cholecystostomy for Acute Cholecystitis Cases 
	Outcome
	Cirocchi et al., 2023 (Systematic Review & Meta-analysis)
	Fanciulli et al., 2025 (Systematic Review & Meta-analysis)
	Loozen et al., 2018 (Randomized controlled trial)

	Mortality
	Not the main endpoint; focus on complications
	Lower with Cholecystectomy than with percutaneous cholecystostomy (OR 0.26).
	3% (Laparoscopic Cholecystectomy) vs 9% (Percutaneous Cholecystostomy).

	Major complications
	Lower with percutaneous cholecystostomy, Laparoscopic Cholecystectomy vs Laparoscopic Cholecystectomy alone (RR 0.28)
	Trend favors Cholecystectomy; pooled figure not highlighted
	12% (Laparoscopic Cholecystectomy) vs 65% (Percutaneous Cholecystectomy)

	Readmission / recurrent biliary disease
	Not highlighted 
	Lower with Cholecystectomy vs Percutaneous Cholecystostomy (OR 0.37).
	5% (Laparoscopic Cholecystectomy) vs 53% (Percutaneous Cholecystostomy)

	Length of hospital stay
	No difference between the groups
	Not emphasized; trend longer with Percutaneous Cholecystostomy
	Median 5 days (Laparoscopic Cholecystectomy) vs 9 days (Percutaneous Cholecystostomy)


Table showing the comparison between mortality, major complications, length of hospital stay, and readmission rates between laparoscopic cholecystectomy and percutaneous cholecystostomy in acute calculus cholecystitis, from the meta-analysis of Cirocchi et al, Franciulli et al, and the randomized controlled trial by Loozen et al.

The duration and removal of the percutaneous cholecystostomy tube in acute calculus cholecystitis
There is no consensus on the duration of percutaneous cholecystostomy, with some recommending removal only after cholecystectomy and some recommending removal after six weeks. A cholangiography is performed to assess the patency of the cystic duct, and clamping of the tube is done before removing the tube. The most common complication following removal is bile leakage(Hung et al., 2021). A systematic review was conducted by Eisharif et al. on percutaneous cholecystostomy, examining the duration and timing of removal.  A total of 46 studies with 312,085 patients were included in this study. There is no consensus on when to remove the percutaneous cholecystostomy tube, with the recommendation being that removal should be done as soon as possible, once the symptoms have improved. A tube cholangiography should be performed to establish patency of the cystic duct and free flow of contrast to the duodenum before removal(Elsharif et al., 2018).Charrier et al. conducted a retrospective study on the management of percutaneous cholecystostomy catheter tubes. A total of 41 patients were included in this study, and they proposed removal of the percutaneous cholecystostomy tube within 1 week if the cystic duct was patent and the patient was fit for a cholecystectomy, while for patients with an obstructed cystic duct, the tube is kept open until a cholecystectomy is performed(Charrier et al., 2018).Kayaoglu et al retrospectively assessed 163 patients with acute cholecystitis who had undergone percutaneous cholecystostomy for acute cholecystitis. The mean duration of catheter placement was 30 days, and the complication rate was 6.9%, and the mortality rate was 1.8%. This study recommended keeping the tube for a minimum of 21 days(Kayaoglu & Tilki, 2022).  
An International Delphi Consensus on the management of High-risk patients with acute cholecystitis following percutaneous cholecystostomy was conducted by Pesce et al. They concluded that the percutaneous cholecystostomy tube should be removed after 3 weeks to allow for maturation of the tract, and a tube cholangiography should be done to assess patency of the tract; there was no need to clamp the percutaneous cholecystostomy before removal(Pesce et al., 2025).Another international Delphi Consensus on the management of percutaneous cholecystostomy in acute cholecystitis by the European-African Hepato-pancreato-biliary Association and the World Society of Emergency Surgeons has recommended performing a  tube cholangiography before removing the tube, but they could not recommend when to remove the percutaneous cholecystostomy tube(Ramia et al., 2024). 


Percutaneous Cholecystostomy as a definitive treatment for high-risk patients with acute cholecystitis
Garces-Albir et al compared percutaneous cholecystostomy and emergency cholecystectomy for acute cholecystitis in high-risk and elderly patients with acute cholecystitis. A total of 461 patients were included in this study, and percutaneous cholecystostomy was associated with a higher mortality rate (10.4% vs 2.1%), length of hospital stays (13.2% vs 8.2%), and readmission rate (35.1% vs 12.6%). There were no differences in significant complications between the groups(Garcés-Albir et al., 2020). Rodriguez-Sanjuan et al compared percutaneous cholecystostomy and emergency cholecystectomy for high-risk patients with acute cholecystitis. A total of 61 patients were divided into 29 who underwent percutaneous cholecystostomy and 32 who underwent emergency cholecystectomy. There were no significant differences in morbidity between the groups, but percutaneous cholecystostomy was associated with a higher mortality rate(Rodríguez-Sanjuán et al., 2012). 
Boules et al retrospectively studied 124 patients who had undergone percutaneous cholecystostomy insertion in high-risk patients with acute cholecystitis. A total of 32.9% underwent cholecystectomy, and the remaining patients successfully underwent treatment with the percutaneous cholecystostomy alone(Boules et al., 2017). Park et al looked at the long -term outcomes and recurrence rates after percutaneous cholecystostomy as a definitive treatment for acute cholecystitis. A total of 102 patients with acute cholecystitis had undergone treatment with percutaneous cholecystostomy and removal. The recurrence rate after removal was 20.6%, and the mean time for recurrence was 660 days(Park et al., 2019). Nasim et al also conducted a retrospective study on the role of percutaneous cholecystostomy as a definitive treatment option for acute calculus cholecystitis. A total of 62 patients were included in this study, and the success rate was 92%, with a mean hospital stay of 10.6 days, and the mortality rate was 15%(Nasim et al., 2011). Another retrospective study that assessed the long -term outcomes of percutaneous cholecystostomy for acute calculus cholecystitis found that the recurrence rate was 47%, and 45% were symptom-free(Andrén-Sandberg, 2001). 
Conclusion
Percutaneous cholecystostomy is a useful, minimally invasive bridging procedure for patients with severe acute calculus cholecystitis who are not fit for surgery. The trans-hepatic route is the preferred route, and the most common complications are bleeding and bile leakage. The duration of percutaneous cholecystostomy drainage and when the tube should be removed are still matters of debate. Percutaneous cholecystostomy is associated with worse outcomes when compared to laparoscopic cholecystectomy and is not recommended as a definitive form of treatment of acute calculus cholecystitis. Patients who have become stable following percutaneous cholecystostomy should undergo a laparoscopic cholecystectomy to prevent recurrence of acute calculus cholecystitis. 
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