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Abstract: The management of acute calculus cholecystitis has seen a change in management with the introduction of 

early laparoscopic cholecystectomy. The management of high-risk patients or Tokyo Guideline grade 3, however, is an 

area of concern. Drainage of the gallbladder is a bridging procedure that is performed to stabilize patients to perform an 

interval cholecystectomy later. Percutaneous cholecystostomy is the most common drainage procedure, with endoscopic 

procedures like Endoscopic trans papillary gallbladder drainage and Endoscopic Ultrasound Gallbladder drainage being 

reserved for patients who will not undergo surgery. In this review, we will investigate the role of early laparoscopic 

cholecystectomy, subtotal cholecystectomy, and drainage of the gallbladder in the management of acute cholecystitis. 

Keywords: Acute calculus cholecystitis, Delayed laparoscopic cholecystectomy, early laparoscopic cholecystectomy, 

endoscopic drainage, Gallbladder drainage, percutaneous cholecystostomy, and subtotal cholecystectomy. 
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INTRODUCTION 
Acute calculus cholecystitis is characterized by 

localized gallbladder inflammation that occurs due to the 

obstruction of the cystic duct. The incidence of acute 

cholecystitis is unknown, but it is predominantly seen in 

female patients rather than male patients. The diagnosis 

of acute cholecystitis is made from a combination of 

clinical examination, blood investigations, and imaging 

modalities. Blood investigations include leukocytosis, 

and the most common imaging modality is ultrasound of 

the gallbladder. The management of acute cholecystitis 

includes conservative treatment with intravenous 

antibiotics and cholecystectomy(Bagla et al., 2016; 

Halpin, 2013). The surgical management of acute 

calculus cholecystitis involves performing a 

laparoscopic cholecystectomy, with early laparoscopic 

cholecystectomy being performed from twenty-four 

hours to seven days from the onset of symptoms. 

Delayed laparoscopic cholecystectomy is performed 

after eight weeks from the onset of symptoms(Koti et al., 

2015).  

 

The Tokyo Guidelines of 2013 and 2018 have 

divided acute cholecystitis into three categories: Grade 

1, which is mild acute cholecystitis, characterized by 

symptoms of biliary colic; Grade 2, which is moderate 

acute cholecystitis, characterized by symptoms of biliary 

colic, positive Murphy’s sign, pyrexia, and leukocytosis. 

Grade 3 or severe acute cholecystitis, which is 

characterized by clinical symptoms of acute cholecystitis 

with either cardiovascular, respiratory, renal, 

hematological, or neurological dysfunction. The 

management for Grade 1 is elective cholecystectomy, 

Grade 2 is early cholecystectomy, and Grade 3 is by 

performing a gallbladder drainage procedure, like 

percutaneous cholecystostomy, and performing an 

interval cholecystectomy later(Gomi et al., 2018; 

Okamoto et al., 2018; Yokoe et al., 2013, 2018). 

 

The World Society of Emergency Surgery 

(WSES) in their updated guidelines for the diagnosis and 

treatment of acute calculus cholecystitis has 

recommended laparoscopic cholecystectomy as the 

treatment of choice for acute calculus cholecystitis. They 

have also recommended that early laparoscopic 

cholecystectomy be performed within seven days from 

admission or ten days from the onset of symptoms. 

Delayed laparoscopic cholecystectomy can be performed 

after six weeks from the onset of symptoms. For high-

risk surgical patients who are not fit for a 

cholecystectomy, drainage of the gallbladder with a 

percutaneous cholecystostomy is recommended to 
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stabilize the patient and perform an interval 

cholecystectomy later. Endoscopic gallbladder drainage 

procedures have also been recommended if the expertise 

is available(Campanile et al., 2014; Pisano et al., 2020).  

 

The management of acute calculus cholecystitis 

has seen a trend toward early laparoscopic 

cholecystectomy. For high-risk surgical patients with 

acute cholecystitis, drainage of the gallbladder is 

encouraged, and once the patient is stabilized, an interval 

laparoscopic cholecystectomy is performed. The choice 

of gallbladder drainage procedure includes a 

percutaneous or endoscopic procedure. We have 

conducted this review article to investigate the various 

management options. 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 1990 to 2025. We used the 

following keywords: “Acute calculus cholecystitis”, 

“early laparoscopic cholecystectomy”, “delayed 

laparoscopic cholecystectomy”, “percutaneous 

cholecystostomy “,” endoscopic drainage, “gallbladder 

drainage”, and “subtotal cholecystectomy”. 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 and 

editorials were excluded. Adult male and female patients 

were included in this study; pregnant patients and 

pediatric patients were excluded. 

 

DISCUSSION 
Early Laparoscopic Cholecystectomy 

Early laparoscopic cholecystectomy is defined 

as performing surgery from twenty-four hours to seven 

days from the onset of symptoms of acute cholecystitis. 

The Tokyo guidelines have recommended that the 

decision to perform early laparoscopic cholecystectomy 

should be based on the patient's clinical condition, co-

morbidity, and the severity grading of acute 

cholecystitis(Bundgaard et al., 2021; Kao et al., 2018). 

Early laparoscopic cholecystectomy was associated with 

shorter hospital stay, quicker recovery, and reduced cost. 

However, there is no difference regarding morbidity and 

mortality(Blohm et al., 2017; Yamashita et al., 2013). 

Siddiqui et al. conducted a meta-analysis of 

randomized controlled trials comparing early versus 

delayed laparoscopic cholecystectomy for acute 

cholecystitis. Four studies with 375 patients were 

included in this study. Early laparoscopic 

cholecystectomy was associated with reduced hospital 

stay but prolonged operative time. There were no 

differences regarding conversion to open 

cholecystectomy and post-operative morbidity(Siddiqui 

et al., 2008). A similar meta-analysis of randomized 

controlled trials comparing early versus delayed 

laparoscopic cholecystectomy by Shikata et al also 

arrived at the same conclusion(Shikata et al., 2005). 

 

Gurusamy et al. conducted a meta-analysis of 

randomized controlled trials on the safety and 

effectiveness of early versus delayed laparoscopic 

cholecystectomy for acute cholecystitis. Five trials with 

451 patients were included in this study, and early 

laparoscopic cholecystectomy was associated with 

reduced hospital stay, and it was found to be safe and 

effective in the management of acute 

cholecystitis(Gurusamy et al., 2010).Another meta-

analysis comparing early versus delayed laparoscopic 

cholecystectomy for acute cholecystitis by Wu et al, Lau 

et al, Zhou et al, and Lyu et al also concluded that early 

laparoscopic cholecystectomy was safe and effective in 

the management of acute cholecystitis(Lau et al., 2006; 

Lyu et al., 2018; Wu et al., 2015; Zhou et al., 2014). 

 

A prospective randomized clinical trial on the 

management of acute cholecystitis was conducted by 

Johansson et al. One hundred and forty-five patients 

were randomized to seventy-four who underwent early 

laparoscopic cholecystectomy and seventy-one who 

underwent delayed laparoscopic cholecystectomy. Early 

laparoscopic cholecystectomy was associated with a 

higher conversion rate, but reduced hospital stays and 

cost(Johansson et al., 2003.).Another prospective 

randomized study comparing early versus delayed 

laparoscopic cholecystectomy by Ozkardes et al, also 

concluded that early laparoscopic cholecystectomy was 

associated with reduced hospital stay and better 

outcomes(Özkardeş et al., 2014). 

 

Table Ⅰ: Table showing the bile duct injury and conversion rate from early laparoscopic cholecystectomy for 

acute cholecystitis 

Study Study type N=numbers Year Bile duct injury 

(Odds Ratio) 

Conversion to open surgery 

(relative risk) 

Siddiqui et al., Meta-analysis 375 2008 0.68 0.92 

Gurusamy et al., Meta-analysis 488 2013 0.49 0.89 

Zhou et al., Meta-analysis 1106 2014 0.49 0.91 

 

Conversion to Total or Subtotal Cholecystectomy 

The conversion rate from laparoscopic to open 

cholecystectomy for acute cholecystitis is 11% to 31%. 

Some of the factors that affect the conversion to open 

cholecystectomy include the age of the patient, the 

presence of co-morbidities like diabetes mellitus, 

elevated levels of total white cell count, and serum 

bilirubin. The Tokyo Grading for patients with acute 

cholecystitis is an important factor, as patients in grade 

three are at a higher risk of conversion from laparoscopic 

to open cholecystectomy (Bouassida et al., 2017).Male 

patients are at a higher risk of conversion from 
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laparoscopic to open cholecystectomy due to a longer 

duration of symptoms of acute cholecystitis and the 

presence of a higher incidence of adhesions during 

surgery(Yajima et al., 2014). 

 

A systematic review and meta-analysis of 

observational studies on preoperative risk factors for 

conversion of laparoscopic cholecystectomy to open 

surgery was conducted by Rothman et al. Ten studies 

with 25,778 patients were included in this study, and they 

concluded that male gender, age above 65 years, the 

presence of acute cholecystitis with thickness of the 

gallbladder of greater than 5mm were risk factors for 

conversion to open cholecystectomy(Philip Rothman et 

al., 2016).A systematic review on the preoperative and 

intraoperative risk factors for the conversion of 

laparoscopic to open cholecystectomy was conducted by 

Chin et al. This study concluded that increased age, male 

sex, prolonged symptoms of acute cholecystitis of more 

than seventy-two hours, obesity, and elevated C-reactive 

protein are factors that can lead to conversion from a 

laparoscopic to open cholecystectomy(Chin et al., 2023). 

 

Subtotal cholecystectomy is considered a 

bailout or rescue procedure for patients with severe 

inflammation at the Calot’s triangle, where further 

dissection will lead to a risk of injury to the common bile 

duct or hepatic ducts. There are two methods of 

performing a subtotal cholecystectomy: a type A, where 

the stump is left open, and a type B, where the stump is 

closed. Toro et al. performed a systematic review on how 

to finalize a laparoscopic subtotal cholecystectomy. A 

total of six hundred and seventy-eight patients were 

included in this study, and those patients who had 

undergone closure of the gallbladder stump were 

associated with the least number of complications(Toro 

et al., 2021). Another systematic review on laparoscopic 

subtotal cholecystectomy for difficult gallbladder was 

conducted by Al-Azzawi et al, and they concluded that 

subtotal cholecystectomy was a viable alternative 

operation for a difficult gallbladder(Al-Azzawi et al., 

2024).  

 

A systematic review and meta-analysis 

comparing subtotal versus total cholecystectomy for 

acute cholecystitis was conducted by Koo et al. Ten 

studies with 1911 patients were included in this study. 

Subtotal cholecystectomy was associated with a reduced 

risk of common bile duct injury but an increased risk of 

bile leak, intra-abdominal collection, and reoperation 

rate. This study concluded that subtotal cholecystectomy 

is a viable alternative when there is severe 

inflammation(Koo et al., 2024). Another systematic 

review and meta-analysis on subtotal cholecystectomy 

for difficult gallbladder, which was conducted by Eishaer 

et al, also concluded that subtotal cholecystectomy is an 

important procedure that can be used in difficult 

gallbladder to achieve the least number of complications 

and risk of common bile duct injury(Elshaer et al., 2015). 

 

Gallbladder Drainage for Acute Cholecystitis 

The Tokyo Guidelines have recommended 

gallbladder drainage for patients who present with grade 

three acute cholecystitis. Percutaneous gallbladder 

drainage or percutaneous cholecystostomy is the most 

common procedure, followed by endoscopic drainage 

procedures, which include Endoscopic trans papillary 

gallbladder drainage and Endoscopic Ultrasound-guided 

gallbladder drainage. These procedures are done as a 

bridging procedure to stabilize these high-risk patients 

and perform an interval cholecystectomy later (Mori et 

al., 2018; Tsuyuguchi et al., 2007) 

 

Percutaneous Cholecystostomy 

This is the most common drainage procedure 

that is performed for high-risk patients with acute 

cholecystitis or those in Grade 3 of the Tokyo 

Guidelines. This is an interventional procedure that is 

performed by the radiologist and involves puncturing 

and draining the gallbladder. It can be performed by a 

trans-hepatic or trans-peritoneal approach. The trans-

hepatic approach is the most common as it is associated 

with reduced complications. The most common 

complications include bleeding, perforation of the bowel, 

peritonitis, dislodgement of the tube, and recurrent 

cholecystitis(Corbetta Machado et al., 2020; Gandhi et 

al., 2020; Gulaya et al., 2016; Horn et al., 2015; Kesim 

& Özen, 2023; Sanjay et al., 2013). 

 

Percutaneous cholecystostomy was compared 

to emergency cholecystectomy in a systematic review 

and meta-analysis by Cirocchi et al. Seventeen studies 

with 783,672 patients were included in this study. 

Percutaneous cholecystostomy was associated with an 

increased mortality, readmission rate, and length of 

hospital stay when compared with emergency 

cholecystectomy(Cirocchi et al., 2023).Another meta-

analysis by Huang et al comparing percutaneous 

cholecystostomy with emergency cholecystectomy for 

acute cholecystitis in high-risk patients also concluded 

that emergency cholecystectomy is superior to 

percutaneous cholecystostomy in the management of 

acute cholecystitis in high-risk patients(Huang et al., 

2022).  

 

The laparoscopic cholecystectomy versus 

percutaneous catheter drainage for acute cholecystitis in 

high-risk patients (CHOCOLATE) multicenter 

randomized clinical trial was conducted by Loozen et al. 

One hundred and forty-two patients were randomized to 

sixty-six who underwent percutaneous drainage and 

sixty-eight who underwent laparoscopic 

cholecystectomy. There was no difference in mortality 

between the two procedures, but percutaneous 

cholecystostomy was associated with higher 

complications (65% vs 12%) and reintervention (66% vs 

12%). This clinical trial concluded that laparoscopic 

cholecystectomy was associated with reduced major 

complications when compared to percutaneous 

cholecystostomy(Loozen et al., 2018). 
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Endoscopic Drainage of the Gallbladder for Acute 

Cholecystitis 

Endoscopic drainage of the gallbladder is 

another drainage procedure that is performed 

endoscopically. There are two methods, Endoscopic 

Trans papillary Gallbladder Drainage and Endoscopic 

Ultrasound Guided Gallbladder Drainage. Both 

procedures are indicated for high-risk surgical patients 

who will not undergo a cholecystectomy. Both 

endoscopic procedures are highly technical and require 

advanced endoscopic training. The most common 

complications from these procedures include bleeding, 

perforation of the stomach or duodenum, and 

peritonitis(Chan & Teoh, 2018; Hasan et al., 2013; Higa 

& Irani, 2019; Manudhane et al., 2024; Mori et al., 2018; 

Tsuyuguchi et al., 2007) 

 

Endoscopic Trans papillary Gallbladder 

Drainage is performed via an endoscopic retrograde 

cholangiopancreatography, and after the cannulation of 

the common bile duct, the cystic duct is then cannulated, 

and a catheter is introduced into the gallbladder 

proximally and distally through the ampulla into the 

second part of the duodenum. The technical success of 

this procedure is between 65% to 100%, depending on 

the center(Ali et al., 2023; Sobani et al., 2021; Suzuki et 

al., 2024).A meta-analysis on the efficacy and safety of 

endoscopic trans papillary gallbladder drainage in acute 

cholecystitis was conducted by Jandura et al. Twenty-

one studies with 1307 patients were included in this 

study. The clinical success rate was 94.87%, and the 

technical success rate was 82.62%. This study showed 

the efficacy and safety of endoscopic trans papillary 

gallbladder drainage(Jandura & Puli, 2021). 

 

Endoscopic Ultrasound Guided Gallbladder 

Drainage is another endoscopic procedure where the 

gallbladder is punctured via the stomach or duodenum, 

and a stent is inserted to facilitate drainage of the 

gallbladder. The stents that are used include plastic or 

metallic, with the lumen approximation metallic stents 

being the current preferred choice of stent. The 

complications include bleeding, perforation of the 

stomach or duodenum, and stent migration(Choi & Lee, 

2015; Crinò et al., 2019; Irani et al., 2023; Ishii et al., 

2023; Lisotti et al., 2022). 

 

Endoscopic Ultrasound-guided Gallbladder 

Drainage was compared with Endoscopic Trans papillary 

Gallbladder Drainage in high-risk patients with acute 

cholecystitis in a systematic review and meta-analysis by 

Krishnamoorthi et al. Five studies with 857 patients were 

included in this study. There was no difference regarding 

the clinical and technical success rates between the two 

procedures. Endoscopic ultrasound gallbladder drainage 

was associated with a slight reduction in recurrence rate. 

This study showed that Endoscopic Ultrasound Guided 

Gallbladder Drainage is now the most common 

endoscopic drainage procedure for acute cholecystitis in 

high-risk patients(Krishnamoorthi et al., 2020). 

CONCLUSION 
Laparoscopic cholecystectomy is the treatment 

of choice for acute cholecystitis, with early laparoscopic 

cholecystectomy being indicated for patients with Grade 

2 Tokyo Guidelines. Early laparoscopic 

cholecystectomy is usually performed during the index 

admission for acute cholecystitis. Delayed laparoscopic 

cholecystectomy is performed after eight weeks from the 

onset of acute cholecystitis. Subtotal cholecystectomy is 

a bailout procedure for cases where a laparoscopic 

cholecystectomy cannot be performed due to adhesions 

at Calot’s triangle. 

 

Gallbladder drainage is a useful procedure to 

treat high-risk patients with acute cholecystitis. 

Percutaneous cholecystostomy is the most common 

procedure due to the ease with which this procedure can 

be performed. The management of the tube and recurrent 

cholecystitis are some of the problems with this 

procedure. Endoscopic gallbladder drainage is now 

being offered in high-risk patients who will never 

undergo a cholecystectomy, but this procedure requires 

advanced endoscopic equipment and training. 
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