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Annotation: This article explores the classification of gallbladder diseases 

and the surgical interventions used in their management. Gallbladder pathologies, 

ranging from congenital anomalies and gallstone-related disorders to inflammatory, 

neoplastic, and functional conditions, represent a significant aspect of hepatobiliary 

medicine. The article delves into the various diagnostic techniques and therapeutic 

approaches, with a focus on both traditional and modern surgical options, including 

minimally invasive procedures such as laparoscopic and robotic-assisted 

cholecystectomy. By providing a comprehensive overview, this article aims to serve 

as a valuable resource for medical professionals and students seeking to enhance 

their understanding of gallbladder diseases and their operative treatments. 
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 The gallbladder is a pear-shaped organ located beneath the liver, serving as a 

reservoir for bile, a digestive fluid produced by the liver. Bile plays a crucial role in 

the emulsification and absorption of fats during digestion. The gallbladder stores and 
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concentrates bile, releasing it into the small intestine through the bile ducts in 

response to dietary fat intake. 

Despite its small size, the gallbladder is susceptible to various diseases that 

can significantly impact digestive health. These conditions range from the common 

presence of gallstones (cholelithiasis) to inflammatory disorders such as acute and 

chronic cholecystitis. Other pathologies include functional motility issues like 

biliary dyskinesia, parasitic and bacterial infections, and neoplastic changes, which 

can be benign or malignant. Additionally, congenital anomalies and traumatic 

injuries to the gallbladder, though less common, are clinically significant. 

Understanding the anatomy, physiology, and potential pathologies of the gallbladder 

is essential for effective diagnosis and management, forming the foundation of 

surgical and non-surgical treatment approaches discussed in this article. 

The following are the main 

diseases associated with the 

gallbladder: 

 Cholelithiasis (Gallstones) 

 Cholecystitis 

 Biliary Dyskinesia 

 Gallbladder Polyps 

 Mirizzi Syndrome 
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Cholelithiasis (Gallstones) 

Cholelithiasis refers to the formation of stones (gallstones) in the gallbladder, 

a small organ that stores bile, a fluid essential for digesting fats. Gallstones can vary 

in size, composition, and number and may lead to various symptoms or remain 

asymptomatic. 

Etiology: 

Gallstones develop due to an imbalance in the composition of bile, leading to the 

precipitation of its constituents. The main factors include: 

Cholesterol Gallstones (80-90% of cases): 

 Supersaturation of bile with cholesterol: Occurs when bile contains too 

much cholesterol and insufficient bile salts or lecithin. 

 Nucleation of cholesterol crystals: Promoted by gallbladder stasis or 

reduced motility. 

 Risk factors: 

o Non-modifiable: Female sex, older age, genetics (family history). 

o Modifiable: Obesity, rapid weight loss, high-fat diet, sedentary 

lifestyle. 

Pigment Gallstones (10-20% of cases): 
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 Composed of calcium bilirubinate. 

 Associated with chronic hemolysis (e.g., sickle cell disease), cirrhosis, or 

biliary tract infections. 

Mixed Gallstones: 

 Combination of cholesterol and pigment stones. 

Other contributing Factors: 

  Hormonal: Estrogen increases cholesterol secretion into bile (e.g., during 

pregnancy or with oral contraceptives). 

  Medications: Certain drugs, such as fibrates, can increase cholesterol in bile. 

  Metabolic Disorders: Diabetes mellitus, insulin resistance, and 

hypertriglyceridemia. 
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Pathogenesis 

Gallstone formation is a multifactorial process involving: 

1. Supersaturation of Bile: 

o High cholesterol or bilirubin levels lead to crystal formation. 

2. Gallbladder Stasis: 

o Prolonged storage of bile promotes crystallization and stone growth. 

3. Inflammation and Biliary Sludge: 

o Sludge (bile mixed with cholesterol and calcium salts) may precede 

stone formation. 

4. Impaired Motility: 

o Reduced gallbladder 

contraction prevents bile 

expulsion, leading to 

sedimentation. 

5. Infections or Parasites (in 

Pigment Stones): 

o Promote calcium bilirubinate precipitation. 
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1. Asymptomatic Gallstones: 

 Observation: No treatment needed unless high risk (e.g., large stones, 

porcelain gallbladder). 

2. Symptomatic Gallstones: 

 Lifestyle Modifications: 

o Low-fat diet to reduce biliary colic episodes. 

 Medications: 

o Ursodeoxycholic Acid (UDCA): Dissolves small cholesterol stones 

(takes months or years). 

 Surgical Intervention: 

o Laparoscopic Cholecystectomy: 

 Gold standard for symptomatic cases. 

 Minimally invasive, with quick recovery. 

o Open Cholecystectomy: 

 Reserved for complicated cases (e.g., perforation, severe 

inflammation). 

 Endoscopic Procedures: 

o ERCP (Endoscopic Retrograde Cholangiopancreatography): 

 For stones in the bile duct (choledocholithiasis) 
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Cholecystitis 

Cholecystitis refers to inflammation of the gallbladder. It can be acute or 

chronic, often caused by obstruction of the cystic duct, usually by gallstones 

(calculous cholecystitis). Acalculous cholecystitis, which occurs without stones, is 

less common but can arise in critically ill patients. 

Etiology: 

1. Calculous Cholecystitis (90-95% of cases): 

 Gallstone obstruction in the cystic duct leads to bile stasis, inflammation, and 

infection. 

2. Acalculous Cholecystitis: 

 No gallstones; caused by ischemia, bile stasis, or infection. 

 Seen in critically ill patients (e.g., trauma, sepsis, burns). 

Risk Factors: 

 Gallstones or biliary sludge. 

 Advanced age. 

 Female sex. 

 Obesity and rapid weight loss. 

 Hormonal factors (pregnancy, oral contraceptives). 
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 Critical illness or systemic conditions (e.g., diabetes). 

 

 

 

 

 

 

Pathogenesis 

1. Bile Stasis and Duct Obstruction: 

 Gallstone or sludge obstructs the cystic duct, causing bile 

accumulation. 

2. Increased Pressure and Ischemia: 

 Blocked drainage increases pressure, compromising blood flow to the 

gallbladder wall. 

3. Inflammation: 

 Local inflammation occurs, often exacerbated by secondary bacterial 

infection (commonly Escherichia coli, Klebsiella, or Enterococcus). 

4. Acalculous Mechanism: 
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 Gallbladder ischemia due to reduced perfusion (common in critically ill 

patients). 

Treatment 

1. Acute Cholecystitis: 

 Hospital Admission and Supportive Care: 

o IV fluids to maintain hydration. 

o Electrolyte correction. 

o Pain management (e.g., NSAIDs or opioids). 

 Antibiotics (to cover gram-negative and anaerobic bacteria): 

o Example: Ceftriaxone + Metronidazole or Piperacillin-Tazobactam. 

 Surgical Management: 

o Laparoscopic Cholecystectomy (preferred): 

 Performed within 24-72 hours of symptom onset. 

 Minimally invasive with quick recovery. 

o Open Cholecystectomy: 

 Reserved for complicated cases (e.g., gangrene or perforation). 

 Non-Surgical Management (for high-risk patients): 

o Percutaneous cholecystostomy (drainage of the gallbladder). 

2. Chronic Cholecystitis: 
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 Elective laparoscopic cholecystectomy to prevent recurrent symptoms or 

complications. 

3. Acalculous Cholecystitis: 

 Aggressive supportive care. 

 Percutaneous cholecystostomy if surgery is contraindicated. 

 Antibiotics for infection. 

Mirizzi Syndrome 

Mirizzi Syndrome is a rare complication of gallstone disease where a gallstone 

in the gallbladder or cystic duct compresses the common hepatic duct, leading to 

obstruction and associated complications. This condition is often misdiagnosed as 

other biliary diseases due to its overlapping clinical features. 

 Etiology: 

The condition occurs when: 

1. A large gallstone becomes impacted in the cystic duct or Hartmann's pouch 

of the gallbladder. 

2. The stone exerts pressure on the adjacent common hepatic duct (CHD), 

causing mechanical obstruction or inflammation. 
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3. Chronic inflammation can 

result in the formation of a 

cholecystocholedochal fistula (in advanced stages) 

Pathogenesis: 

 Gallstone Impaction: A gallstone obstructs the cystic duct or lodges in 

Hartmann’s pouch, leading to bile stasis. 

 Inflammatory Response: Chronic inflammation and edema spread from the 

gallbladder to the common hepatic duct. 

 External Compression: The inflamed tissue or the stone itself compresses 

the common hepatic duct, leading to biliary obstruction. 

 Erosion and Fistula Formation (in severe cases): Prolonged inflammation 

may erode the walls of the bile ducts, resulting in a cholecystocholedochal 

fistula 
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Treatment 

1. Medical Management (Supportive Care): 

 For initial stabilization: 

o IV fluids for hydration. 

o Pain management (e.g., NSAIDs or opioids). 

o Broad-spectrum antibiotics for secondary infections (e.g., piperacillin-

tazobactam). 

2. Surgical Management: 

 Cholecystectomy (Definitive Treatment): 

o Laparoscopic approach is challenging and not preferred due to 

inflammation. 

o Open cholecystectomy is often required, especially in advanced cases. 

 Repair of Fistula (if present): 

o Reconstruction of the bile duct may be necessary in Types II-IV (e.g., 

biliary bypass procedures like hepaticojejunostomy). 

3. Endoscopic and Percutaneous Interventions: 

 ERCP: 

o Can relieve obstruction by removing stones or stenting the bile duct in 

non-surgical candidates. 
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 Percutaneous Drainage: 

o Used for high-risk patients who cannot undergo immediate surgery. 

Conclusion 

Gallbladder diseases encompass a spectrum of conditions, from common 

issues like gallstones and cholecystitis to rarer complications such as Mirizzi 

Syndrome and gallbladder cancer. These conditions often arise from bile stasis, 

inflammation, or metabolic imbalances, and their impact ranges from asymptomatic 

to life-threatening. Early diagnosis through imaging and laboratory tests, combined 

with timely medical or surgical intervention, is crucial in reducing morbidity and 

preventing complications. Adopting a healthy lifestyle and addressing risk factors 

such as obesity and rapid weight loss can significantly lower the prevalence of 

gallbladder diseases. 
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