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Abstract: Acute acalculous cholecystitis is characterized by inflammation of the gallbladder without the presence of 

gallstones. It is commonly seen in older and critically ill patients. The etiology of this condition is broad and includes 

infective, inflammatory, traumatic, and connective tissue disorders. Acute acalculous cholecystitis is associated with a 

higher risk of complications like gangrene and perforation. Clinical examination and laboratory investigations are not 

sensitive for the diagnosis of acute acalculous cholecystitis. Ultrasonography is the first-line imaging modality to 

diagnose acute acalculous cholecystitis, followed by Cholescintigraphy. The management of acute acalculous 

cholecystitis can be divided into cholecystectomy and percutaneous cholecystostomy. In this review, we will investigate 

the risk factors, investigations, and treatment of acute acalculous cholecystitis. 

Keywords: “Acute Acalculous Cholecystitis”,” Cholecystectomy”,” Gallbladder Drainage”,” HIDA scan”,” 

Percutaneous Cholecystostomy”,” Ultrasonography”, and “Risk Factors.”. 
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INTRODUCTION 
Acute acalculous cholecystitis is a clinical 

condition that is characterized by inflammation of the 

gallbladder in the absence of gallstones. This condition 

is seen in critically ill patients who may have underlying 

medical diseases or in those patients who have 

undergone major surgical procedures. Acute acalculous 

cholecystitis is associated with a mortality rate of 30%, 

and it has a higher risk of gangrene and perforation of the 

gallbladder. This condition is seen in patients with 

diabetes mellitus, congestive cardiac failure, and end-

stage renal disease. Acute acalculous cholecystitis is also 

associated with a higher risk of secondary infection of 

the gallbladder with bacteria like Salmonella, Shigella, 

Mycobacterium, and viruses like hepatitis A and B, as 

well as the human immunodeficiency virus(Barie & 

Eachempati, 2003; De Olivera, 2016). 

 

The clinical presentation of acute acalculous 

cholecystitis is atypical, with right-sided upper 

abdominal pain seen in only 25% of cases, and eliciting 

a positive Murphy’s sign is difficult, as most of these 

patients are elderly with co-morbidities, and blood 

investigations like full blood count, liver function test, 

and inflammatory markers like C. Reactive Protein are 

not helpful. The diagnosis of acute acalculous 

cholecystitis is confirmed by imaging modalities, and 

ultrasonography is the most common one, as it will 

reveal the thickening of the gallbladder wall of more than 

4cm, the presence of pericholecystic fluid collection, and 

the absence of gallstones. Ultrasonography has a 

sensitivity of up to 92% and a specificity of 90% and can 

be performed in the intensive care unit. 

Cholescintigraphy is the next investigation that is used to 

diagnose acute acalculous cholecystitis, and it has a 

sensitivity of 79% and specificity of 87%. The main 

disadvantage of cholescintigraphy is the use of nuclear 

tracers and the need to transport the patient, which can 

be a problem in patients who are admitted to the 

Intensive Care Unit. Computerized tomography is 

indicated for complications like gangrene and 

perforation of the gallbladder. The treatment of acute 

acalculous cholecystitis can be divided into conservative 

treatment with antibiotics and definitive management in 

the form of percutaneous cholecystostomy and 

cholecystectomy(Huffman & Schenker, 2010; Owen & 
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Jain, 2005; Petracca et al., 2020; Ryu et al., 2003; Wang 

et al., 2003). 

 

The diagnosis and management of acute 

acalculous cholecystitis is an area of concern, and we 

will investigate the risk factors for developing acute 

acalculous cholecystitis. We will also look at the role of 

imaging modalities in the diagnosis of acute acalculous 

cholecystitis and the role that percutaneous 

cholecystostomy and cholecystectomy play in its 

management. 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 acalculous cholecystitis”, 

“Gallbladder drainage”, “Percutaneous 

cholecystostomy”, “Ultrasonography “,” HIDA scan”,” 

Cholecystectomy and “Risk factors”. 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 
Risk Factors for Acute Acalculous Cholecystitis 

Some of the risk factors for the development of 

acute acalculous cholecystitis include age above 50 years 

and the presence of a cerebrovascular accident (Gu et al., 

2014). Critically ill patients are also a risk factor for the 

development of acute acalculous cholecystitis, and a 

retrospective study by Laurila et al., looked at the 

patients who were admitted to the intensive care unit, and 

a total of 39 patients were diagnosed with acute 

acalculous cholecystitis. The mean APACHE score was 

25, and 64% of the patients had had up to 3 organ 

failures. The total length of hospital stay was 19 days, 

and the mortality rate was 44%(Laurila et al., 2004). 

Patients who undergo major surgical procedures like 

abdominal aortic aneurysm repair and those who are on 

long-term total parenteral nutrition are at risk of 

developing acute acalculous cholecystitis(Walden et al., 

1994). 

 

Patients with severe burns are also associated 

with a higher risk of developing acute acalculous 

cholecystitis. Theodorou et al., looked at the 

predisposing factors for acute acalculous cholecystitis in 

severely burns patient. A total of 15 patients were 

included in this study, and they concluded that increasing 

age, the need for blood transfusion, and mechanical 

ventilation were risk factors for the development of acute 

acalculous cholecystitis(Theodorou et al., 2009). A 

review of acute acalculous cholecystitis in burns was 

conducted by Walsh et al., the incidence of acute 

acalculous cholecystitis in burns was 0.4% to 3.5%. It 

was commonly seen in patients with more than 30% of 

burns. The risk factors for acute acalculous cholecystitis 

were the need for blood transfusion, mechanical 

ventilation, and the need for prolonged total parenteral 

nutrition (Walsh et al., 2018).Markaki et al., looked at 

the infectious causes of acute acalculous cholecystitis 

with Salmonella typhi, which may spread to the 

bloodstream, and Hepatitis A virus, which can lead to 

direct invasion of the gallbladder. Other organisms, like 

cytomegalovirus, cryptosporidium, and Mycobacterium 

tuberculosis, are seen in immunocompromised patients 

(Markaki et al., 2021).  

 

Diagnosis of Acute Acalculous Cholecystitis 

The diagnosis of acute acalculous cholecystitis 

is difficult, as clinical examination of the patient may not 

reveal any positive finding and blood investigations, 

such as the presence of leukocytosis, elevated 

inflammatory markers like C. Reactive Protein (CRP), 

and elevated liver enzymes, are not helpful. Imaging 

modalities like ultrasonography are the most common 

methods that is perfomed to establish the diagnosis of 

acute acalculous cholecystitis, with cholescintigraphy 

being the next best imaging modality. Computerized 

Tomography is reserved if there is the presence of other 

abdominal pathologies or complications like gangrene, 

perforation, and empyema of the gallbladder (Addas et 

al., 2019). Ultrasonography is the main imaging 

modality that is used to diagnose acute acalculous 

cholecystitis. It can reveal the gallbladder wall 

thickening of more than 3mm, the presence of 

pericholecystic fluid collection, and the absence of 

gallstones. The sensitivity of ultrasonography is at 20% 

to 100%, while its specificity is at 93% to 97%(Phipps et 

al., 2025). Lin et al., looked at the prognostic 

significance of ultrasonography in the early diagnosis of 

acute acalculous cholecystitis in elderly bedridden 

patients. A total of 43 patients with acute acalculous 

cholecystitis were included in this study, and 

ultrasonography was effective and easy to perform for 

bedridden patients to make an early diagnosis of acute 

acalculous cholecystitis(Lin et al., 2021). 

 

Cholescintigraphy is the second-line imaging 

modality that is performed in patients with acute 

acalculous cholecystitis when ultrasonography is 

equivocal. This procedure involves the administration of 

intravenous technetium 99, and then images are taken to 

see if there is no enhancement of the gallbladder. This 

procedure involves transferring the patient from the 

intensive care unit, and it involves the use of nuclear 

material, but it has a good sensitivity and specificity to 

diagnose acute acalculous cholecystitis(Gokhale et al., 

2012). Mariat et al., compared ultrasonography with 

cholescintigraphy in the diagnosis of acute acalculous 

cholecystitis, and cholescintigraphy was associated with 

a higher sensitivity and specificity than ultrasonography. 

Ultrasonography was, however, easier to perform and 

did not require the transport of the patient (Mariat et al., 

2000). 
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Morgan et al., evaluated the imaging that was 

performed for acute acalculous cholecystitis, and 

ultrasonography was the first-line investigation of choice 

due to its low cost, availability, and lack of ionizing 

radiation. The criteria for diagnosis can be divided into 

the major criteria, which include the gallbladder wall 

thickening of more than 3mm, the presence of 

pericholecystic fluid collection, and mucosal sloughing 

with intramural gas. The minor criteria include 

gallbladder distension. Scintigraphy has a better 

sensitivity and specificity in diagnosing acute acalculous 

cholecystitis, but it is not readily available, and it 

involves the use of radiation. Computerized tomography 

is often done to look for other pathologies in the 

abdomen or to look for complications of acute acalculous 

cholecystitis, like gangrene, perforation, and necrosis of 

the gallbladder (Morgan et al., 2025). 

 

Table Ⅰ: Ultrasonography vs Cholescintigraphy in the Diagnosis of Acute Acalculous Cholecystitis 

Feature Ultrasonography (US) Cholescintigraphy (HIDA) 

Sensitivity 20–100% (highly variable)-Phipps et al., 38–100% (variable)-Phipps et al., 

Specificity 93–97% (high)-Phipps et al., 78–100%, but may be as low as 38% in Acute Acalculous 

Cholecystitis due to false positives-Phipps et al., 

Strengths Bedside, rapid, no radiation; high 

specificity; prognostic value-Lin et al., 

Functional test; guides surgical vs medical management-

Gokhale et al., 

Limitations Wide sensitivity variability; operator 

dependent-Phipps et al., 

Frequent false positives; reduced specificity in Acute 

Acalculous Cholecystitis-Mariat et al., 

 

Management of Acute Acalculous Cholecystitis 

The management of acute acalculous 

cholecystitis initially involves the use of intravenous 

antibiotics and analgesics, followed by a definitive 

management, which can be divided into 

cholecystectomy, which can be performed as an open or 

laparoscopic method, and percutaneous drainage of the 

gallbladder (Saragò et al., 2022). The management of 

acute acalculous cholecystitis will depend on the clinical 

condition of the patient and the fitness to undergo general 

anesthesia. Laparoscopic cholecystectomy is the 

preferred method of choice, but there is a risk of 

conversion to an open cholecystectomy if there are 

complications like gangrene or perforation of the 

gallbladder. For patients who are not fit for surgery, 

percutaneous cholecystostomy may be performed to 

stabilize them (Treinen et al., 2015). 

 

A systematic review of the literature on the role 

of cholecystectomy in the management of acute 

acalculous cholecystitis was conducted by Soria-Aledo 

et al., A total of 10 studies were included in this review, 

and cholecystectomy was performed in low-risk patients, 

while in high-risk patients, percutaneous 

cholecystostomy was performed due to the low 

morbidity from the procedure. In some patients, 

percutaneous cholecystostomy may even be considered 

as a definitive form of therapy (Soria Aledo et al., 2017). 

Do et al., had conducted a retrospective study on the role 

of percutaneous cholecystostomy as a definitive form of 

therapy in the management of acute acalculous 

cholecystitis. A total of 124 patients were included in this 

study, and clinical effectiveness was seen in 100% of the 

patients, and the recurrence rate was at 4.1%. The 

catheter removal rate was seen in 99.6% of the patients 

(Do et al., 2023).Noh et al., also assessed the role of 

percutaneous cholecystostomy for acute acalculous 

cholecystitis. A total of 271 patients were included in this 

study, and the clinical success rate was seen in 86.7% of 

cases; the complications from the procedure were seen in 

2.2% of cases, and the recurrence rate after catheter 

removal was 2.3%(Noh et al., 2018).Lo et al., also 

looked at the role of percutaneous cholecystostomy in the 

management of acute acalculous cholecystitis. A total of 

30 patients with acute acalculous cholecystitis were 

included in this study, and the success rate was 93% of 

the cases (Lo et al., 1995). 

 

Chen et al., looked at the role of percutaneous 

cholecystostomy as a definitive treatment for moderate 

to severe acute acalculous cholecystitis. A total of 44 

patients were included in this retrospective study, and 

47.7% of patients did not experience any recurrent 

symptoms after removal of the tube, and 13.8% 

experienced symptoms of recurrence. The mortality rate 

was at 38.6%(Chen et al., 2021).Another retrospective 

study by Chung et al., assessed whether percutaneous 

cholecystostomy can be used as a definitive form of 

treatment for acute acalculous cholecystitis. A total of 57 

patients were included in this study, and percutaneous 

cholecystostomy had a technical success rate of 93%, 

and the recurrence rate was at 7% after 32 months of 

follow-up(Hee Chung et al., 2012). Ozyer et al., looked 

at the long-term results of percutaneous cholecystostomy 

as a definitive treatment for acute acalculous 

cholecystitis. A total of 47 patients underwent 

percutaneous cholecystostomy, and they were followed 

up to 10 years after catheter removal. The long-term 

clinical success rate was 87.2% and, the complication 

rate was at 5.3%, and the mortality rate was at 9.3% 

(Ozyer, 2018).A similar retrospective study by 

Kirkegard et al., also concluded that percutaneous 

cholecystostomy was effective as a definitive treatment 

for acute acalculous cholecystitis(Kirkegård et al., 

2015). 

 

Bea et al., looked at the management of acute 

acalculous cholecystitis in a tertiary teaching hospital. A 

total of 487 patients were included in this study, and 

delayed cholecystectomy was done in 88.8% of the 
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cases, which was associated with the lowest recurrence 

rate. This study showed that delayed cholecystectomy is 

the most common surgical procedure that is performed 

for acute acalculous cholecystitis(Bea et al., 2019).Ueno 

et al., conducted a study on the role of emergency 

laparoscopic cholecystectomy in the management of 

acute acalculous cholecystitis. A total of 27 patients with 

acute acalculous cholecystitis had undergone emergent 

laparoscopic cholecystectomy, and these patients were 

associated with a higher risk of conversion to open 

cholecystectomy and the need for blood transfusion 

(Ueno et al., 2016). 

Conservative treatment for the management of 

acute acalculous cholecystitis was assessed by Chang et 

al., A total of 171 cases of acute acalculous cholecystitis 

were included in this study, with 103 undergoing 

conservative treatment and 68 undergoing 

cholecystectomies. There were no differences in the 

outcomes from both procedures, and the etiology of 

acute acalculous cholecystitis was important in deciding 

which form of therapy should be offered to the patient 

(Chang et al., 2023). 

 

Table Ⅱ: Percutaneous Cholecystostomy vs Cholecystectomy in Acute Acalculous Cholecystitis: Comparative 

Summary 

Parameter Percutaneous Cholecystostomy (PC) Cholecystectomy (Open/Laparoscopic) 

Primary role in 

Acute Acalculous 

Cholecystitis (AAC) 

Minimally invasive source control is one of 

the two prevailing options for AAC. (Sarago 

et al.,) 

Definitive removal of the gallbladder is a 

major option when feasible. (Sarago et al.,) 

Timing of procedure Critically ill/high-risk surgical candidates; 

safer than open surgery in severely ill AAC; 

often the first step. (Treinen et al.,) 

Patients fit for anesthesia and laparoscopy; 

early Laparoscopic Cholecystectomy 

preferred when conversion/anesthesia risk is 

low. (Treinen et al.,) 

Definitive vs 

bridging therapy 

Often definitive with no need for interval 

cholecystectomy in many AAC patients; can 

also be a bridge to later surgery. (Soria-

Aledo et al., Noh et al.,) 

Definitive treatment prevents recurrence; 

chosen after stabilization or upfront in suitable 

patients. (Soria-Aledo et al., Noh et al.,) 

Outcomes 

(summary) 

Large AAC cohorts show good clinical 

success and low recurrence/mortality after 

PC. (Noh et al.,) 

Effective with favorable outcomes in suitable 

patients; risk increases with critical illness. 

(Trienen et al.,) 

 

CONCLUSION 
Acute Acalculous cholecystitis is a rare form of 

cholecystitis without a gallstone, and it has a 

multifactorial etiology. The diagnosis is difficult as most 

patients are critically ill, and clinical examinations will 

not exhibit the typical features of acute cholecystitis. 

Blood investigations are non-specific, and 

ultrasonography is the main imaging modality that is 

used to diagnose this condition, with cholescintigraphy 

being the second most common imaging modality. 

Percutaneous cholecystostomy is the most common 

treatment option, while cholecystectomy is a definitive 

form of therapy for patients who are fit for surgery or for 

those who have complications like gangrene and 

perforation of the gallbladder. The treating surgeon 

needs to decide when a cholecystectomy should be 

performed for acute acalculous cholecystitis. 

Percutaneous cholecystostomy may be an option for 

treatment if there is a risk of mortality following surgery. 
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