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An Update on drainage of the gallbladder in high-risk patients with acute cholecystitis: A Review 	Comment by Dr Shifa: the word ‘update’ along with ‘a review’ seems redundant.it could be replaces with a better word, such as, ‘recent advances’ or ‘current approaches’.

Abstract	Comment by Dr Shifa: Abstract is not structured.
Methodology not mentioned.
Findings or conclusion of the review not mentioned.
Drainage of the gallbladder has been incorporated into the management of acute cholecystitis in high-risk surgical patients. The Tokyo Guidelines have included drainage of the gallbladder for the management of patients in grade 3 to stabilize them and perform an interval cholecystectomy later. Percutaneous cholecystostomy is the most common drainage procedure. Still, endoscopic drainage procedures have slowly emerged for drainage of the gallbladder for patients who will never undergo a cholecystectomy. Endoscopic drainage includes endoscopic trans papillary gallbladder drainage (ETGBD) and endoscopic ultrasound gallbladder drainage (EUSGBD). In this review article, we will look at the various gallbladder drainage procedures, their indications, and complications in the management of acute cholecystitis in high-risk patients. 	Comment by Dr Shifa: It is ‘Endoscopic Ultrasound Guided Gallbladder Drainage
Keywords- “Acute cholecystitis”,” Endoscopic drainage”, “Gallbladder drainage”,” High-risk patients”, “percutaneous cholecystostomy”, and “Ultrasound drainage”. 	Comment by Dr Shifa: Keywords should not be listed with double inverted comma.it should be comma separated only.	Comment by Dr Shifa: These two keywords ‘endoscopic drainage’ and ‘gallbladder drainage’ are nearly same. Mention the specific type of endoscopic drainage	Comment by Dr Shifa: The keyword ‘ultrasound drainage is unclear. consider using more clear term

Introduction
Acute calculus cholecystitis is a very common condition, affecting 20% of all cases of symptomatic gallstone disease. It is predominantly seen in female patients, with an incidence of 18.8%, compared to 9.5% in male patients(1)The Tokyo Guidelines of 2013 and 2018 classified acute cholecystitis into Grade 1, mild acute cholecystitis with no organ dysfunction, and Grade 2, acute cholecystitis with symptoms of marked gallbladder inflammation and leukocytosis. Grade 3 is acute cholecystitis with associated dysfunction of cardiovascular, respiratory, neurological, hematological, and renal systems. The management of Grade 1 is by elective cholecystectomy, Grade 2 is by early cholecystectomy, and Grade 3 is by percutaneous drainage of the gallbladder followed by an interval cholecystectomy(2–4).	Comment by Dr Shifa: 	Comment by Dr Shifa: Full stop required after reference citation
The World Society of Emergency Surgeons (WSES) in their guidelines for the management of acute calculus cholecystitis, have suggested alternative treatments for patients who are not fit for surgery. Percutaneous drainage of the gallbladder is the most common procedure, and it is performed to convert a septic patient to a stable patient, to be able to perform an interval cholecystectomy later. They have also suggested endoscopic trans papillary gallbladder drainage (ETGBD) and ultrasound-guided transmural gallbladder drainage (EUS-GBD) as alternative therapy in high-volume centers(5). The Tokyo Guidelines 2018: management strategies for gallbladder drainage also suggested percutaneous gallbladder drainage as the first-line therapy for high-risk surgical patients with acute cholecystitis, and endoscopic drainage via trans papillary or ultrasound-guided drainage should be considered in specialized centers(6).
Percutaneous cholecystostomy is the easiest drainage procedure that can be performed, and it is safe and associated with reduced complications. Endoscopic trans-papillary gallbladder drainage can be used as a bridging procedure in patients with underlying choledocholithiasis, and endoscopic ultrasound-guided transmural gallbladder drainage is used as a definitive treatment in patients with acute cholecystitis who will never undergo a cholecystectomy. The choice of drainage procedure will depend on the clinical status of the patients and the advanced endoscopic expertise that is available  (7,8).

The management of high-risk patients with acute cholecystitis has seen the introduction of gallbladder drainage. Percutaneous gallbladder drainage is the most common first-line therapy, and endoscopic drainage is considered an alternative. We have conducted this review article to investigate the various drainage procedures that are performed, including the success rates, complication rates, and long-term outcomes. We conducted a literature review using PUBMED, Cochrane database of clinical reviews, and Google Scholar, looking for clinical trials, observational studies, cohort studies, systematic reviews, and meta-analyses from 1985 to 2025. We used the following keywords: “Acute cholecystitis”, “Gallbladder drainage”, “Percutaneous cholecystostomy”, “endoscopic drainage “,” High-risk patients”, and “Ultrasound drainage”. All articles were in the English language only. Further articles were obtained by manual cross-referencing of the literature. Case reports and studies with fewer than 10 patients and editorials were excluded. Adult male and female patients were included in this study, and pediatric patients were excluded.
Discussion	Comment by Dr Shifa: Sub sections should be numbered.
Percutaneous cholecystostomy
Percutaneous cholecystostomy is a minimally invasive drainage procedure that is performed in high-risk surgical patients who present with acute cholecystitis. The procedure involves the insertion of a catheter into the gallbladder to drain the bile, and the trans-hepatic or transperitoneal routes are the various methods of drainage that are performed. Percutaneous cholecystostomy is used as a bridging procedure to stabilize the patient before performing an interval cholecystectomy later(9,10). The trans-hepatic approach is the preferred method rather than the trans-peritoneal approach as it is associated with reduced tube dislodgement. The complications of percutaneous cholecystostomy include bile leak, peritonitis, hemorrhage, and perforation of the bowel(11,12).
The tube should be kept in place for a period of three to six weeks, and drainage of the tube should be facilitated with regular flushing of the tube, and a cholecystography should be performed to demonstrate flow of contrast through the cystic duct and into the common bile duct(13).The success rate of percutaneous cholecystostomy is in the region of 86% to 100%, but the recurrence rate for cholecystitis is seen in up to 25% of cases. The management of the tube in the outpatient setting is important to decrease the complications and recurrence rate(14). Some of the factors that can affect the recurrence rate include the severity of acute cholecystitis, the presence of leukocytosis, older age, high American Society of Anesthesia(ASA) score, deranged liver function test, and the need for prolonged percutaneous drainage (15,16).The mortality rate related to percutaneous cholecystostomy is low and ranges from 0 -1.4%, but the overall morbidity of the patients who present with acute cholecystitis is often a factor in the mortality rate for this procedure(17).
Percutaneous cholecystostomy has been considered as a definitive form of treatment in elderly and grade 3 Tokyo guidelines patients, as these patients are considered high risk for undergoing a cholecystectomy(18,19). A systematic review and meta-analysis were conducted by Huang et al comparing percutaneous cholecystostomy with emergency cholecystectomy in high-risk patients with acute cholecystitis. A total of six studies with 8960 patients were included in this study, and percutaneous cholecystostomy was associated with increased morbidity, mortality, readmission, and length of hospital stay, when compared with emergency cholecystectomy(20). A multicenter randomized clinical trial was conducted by Loozen et al comparing laparoscopic cholecystectomy and percutaneous cholecystostomy for acute cholecystitis in high-risk patients. 142 patients were randomized to 66 who underwent laparoscopic cholecystectomy and 68 who underwent percutaneous cholecystostomy. The patients in the percutaneous cholecystostomy were associated with major complications (65% vs 12%), Reintervention (66% vs 12%), and recurrence (53% vs 5%) when compared to those who underwent laparoscopic cholecystectomy(21).	Comment by Dr Shifa: Consider using italic font for author names
Endoscopic strategies for gallbladder drainage in acute cholecystitis 
Endoscopic drainage of the gallbladder is done for high-risk patients with acute cholecystitis, where percutaneous drainage is contraindicated, such as in the presence of hypercoagulation, ascites, or the presence of intervening loops of bowel that would make percutaneous drainage difficult. The endoscopic methods include trans papillary gallbladder drainage via endoscopic retrograde cholangiopancreatography (ERCP) and endoscopic ultrasound (EUS)-guided transluminal gallbladder drainage(22–24). Endoscopic trans papillary gallbladder drainage involves cannulation of the cystic duct and insertion of a stent into the gallbladder, traversing the common bile duct and exiting at the second part of the duodenum. The procedure is challenging and requires advanced endoscopic training. Endoscopic ultrasound-guided transluminal gallbladder drainage involves insertion of a stent via ultrasound-guided endoscopy, thereby creating a tract between the gallbladder and stomach or duodenum. The stents that are used include either plastic or metallic(25,26).
Both endoscopic procedures are used for high-risk patients with acute cholecystitis who are not candidates for cholecystectomy. Endoscopic trans papillary gallbladder drainage has the advantage of preservation of the normal anatomy of the gallbladder. The success rate of the endoscopic trans papillary gallbladder drainage is around 83% to 93%, and endoscopic ultrasound (EUS) guided transluminal gallbladder drainage is 93% to 95.2%. The most common complications from these procedures include perforation, peritonitis, bleeding, and stent occlusion(27,28).The proper selection of patients with acute cholecystitis is important, as these endoscopic drainage procedures are meant for patients who may never become candidates for cholecystectomy(29).A systematic review and meta-analysis on the efficacy and safety of endoscopic gallbladder drainage was conducted by Khan et al. The technical success rate, clinical success rate, adverse effects, and recurrent cholecystitis rates were better in the endoscopic drainage group than in those who underwent percutaneous gallbladder drainage(30).

Endoscopic Trans papillary Gallbladder Drainage
This procedure involves the use of an endoscopic retrograde cholangiopancreatography, followed by a sphincterotomy and cannulation of the common bile duct. The cystic duct is then cannulated, and internal drainage is achieved with a double pigtail stent or external drainage via a Naso-biliary tube to achieve drainage of the gallbladder. External drainage is associated with tube dislodgement and sinus infection, and it is seldom done. The most common complications of this procedure include acute pancreatitis, acute cholangitis, and perforation. The success rate of this procedure is around 65% to 100%(31).Endoscopic trans papillary gallbladder drainage is performed in patients with coagulation disorders, ascites, and thrombocytopenia.  It is used when percutaneous cholecystostomy cannot be performed for the patient(32).
A meta-analysis was conducted by Jandura et al on the efficacy and safety of endoscopic trans papillary gallbladder drainage in acute cholecystitis. A total of 21 studies with 1307 patients were included in this study, and the clinical success rate was 94.87%, the bleeding rate was 1.03%, the perforation rate was 0.78%, and the rate for cholecystitis recurrence was 1.48%. This study showed that endoscopic trans papillary gallbladder drainage was a safe and effective procedure for gallbladder drainage in acute cholecystitis(33).
Endoscopic ultrasound-guided gallbladder drainage
This is an endoscopic procedure where the gallbladder is identified via ultrasound at the antrum or duodenal bulb. The gallbladder is then punctured and aspirated, and a double pig-tail stent is inserted. The choice of stents that can be used includes plastic stents or lumen-apposing metal stents (LAMS)(34–37). The trans duodenal puncture is the most common route as it is associated with reduced side effects like reflux of bile or stent migration. The technical and clinical success rate was slightly better than endoscopic trans papillary gallbladder drainage, although the adverse effects and recurrence rates were similar between the groups. Endoscopic ultrasound-guided gallbladder drainage is indicated for high-risk patients with acute cholecystitis who would never undergo a cholecystectomy(38,39). Endoscopic ultrasound-guided gallbladder drainage is associated with better long-term outcomes with reduced risk of stent occlusion, stent migration, and recurrent attacks of acute cholecystitis, although further studies will be needed to assess this(40,41).
A systematic review and meta-analysis on endoscopic ultrasound-guided gallbladder drainage or percutaneous drainage in high-risk acute cholecystitis patients was conducted by Mohan et al. A total of 1223 patients underwent endoscopic trans papillary gallbladder drainage (ETGBD),557 underwent endoscopic ultrasound gallbladder drainage (EUSGBD), and 13,351 underwent percutaneous cholecystostomy (PC). The clinical success rate for ETGBD was 88.1%, EUSGBD was 96.7%, and PC was 89.3%. All complications were comparable between the groups. This study concluded that endoscopic ultrasound gallbladder drainage has a better clinical success rate in the management of acute cholecystitis in high-risk patients (42). Another systematic review and meta-analysis on endoscopic ultrasound-guided gallbladder drainage versus percutaneous cholecystostomy for high-risk surgical patients with acute cholecystitis was conducted by Luk et al, Ahmed et al, and Boregowda et al. These studies also concluded that endoscopic ultrasound-guided gallbladder drainage was associated with reduced adverse effects, length of hospital stays, and recurrence rate(43–45).
Endoscopic ultrasound-guided gallbladder drainage (EUSGBD) was compared with endoscopic trans papillary gallbladder drainage (ETGBD) in high-risk surgical patients with acute cholecystitis in a systematic review and meta-analysis by Krishnamoorthi et al. A total of 857 patients were included in this study, of which 259 underwent EUSGBD and 598 underwent ETGBD. EUSGBD was associated with a higher clinical success rate and reduced recurrence rate than ETGBD. This study concluded that EUSGBD is the preferred endoscopic drainage procedure for high-risk patients with acute cholecystitis(46).

	Study
	Study Type
	N=numbers
	Year
	EUSGBD
CSR/TSR
	TPGBD
CSR/TSR
	PT-GBD
CSR/TSR

	Tyberg et al
	Prospective observational study
	155
	2016
	95%/95.2%
	
	86%/99.1%

	Mohan et al
	Systematic review & Meta-analysis
	15,131
	2019
	88.1%/83%
	96.7%/95.3%
	89.3%/98.7%


Table 1- the clinical and technical success rates of the various endoscopic procedures	Comment by Dr Shifa: Discussion about the table is not mentioned in the text.
Table heading not present.
Double spacing not present in table.
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EUSGBD-endoscopic ultrasound gall bladder drainage, TPGBD-trans papillary gallbladder drainage, PT-GBD-percutaneous gallbladder drainage, CSR-clinical success rate, TSR-technical success rate
Conclusion	Comment by Dr Shifa: Conclusion lacks clinical relevance.it should include how a practitioner can make treatment decision based on this information, especially in high risk patients.
Drainage of the gallbladder in high-risk surgical patients has been slowly evolving over the past few years. Percutaneous cholecystostomy is still the preferred method in high-risk patients who can be offered an interval cholecystectomy later. The procedure is easy to perform, and it is associated with minimal procedural side effects. The common problem is the care and maintenance of the tube. Endoscopic gallbladder drainage is often indicated for patients who will never undergo a cholecystectomy.  Endoscopic ultrasound-guided gallbladder drainage is slowly emerging as the most common endoscopic drainage procedure, with the lumen apposing metallic stents being the preferred stent. Endoscopic trans papillary gallbladder drainage is indicated for patients with underlying choledocholithiasis or acute cholangitis. Endoscopic gallbladder drainage requires advanced endoscopic training and facilities, and this will limit its use in certain regions. 
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