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Abstract. Gallstone disease (cholelithiasis) is one of the most common disorders 

of the hepatobiliary system worldwide. It is characterized by the formation of 

solid deposits within the gallbladder due to abnormalities in bile composition, 

impaired gallbladder motility, and metabolic disturbances. Gallstones may remain 

asymptomatic or may present with biliary colic and complications such as acute 

calculous cholecystitis, choledocholithiasis, obstructive jaundice, and 

cholangitis. The formation of gallstones is associated with multiple risk factors 

including obesity, female gender, increasing age, pregnancy, and metabolic 

disorders. Early diagnosis is achieved through clinical evaluation and imaging 

techniques such as ultrasonography, computed tomography, and endoscopic 

procedures. Management of gallstone disease depends on the severity of symptoms 

and associated complications. Laparoscopic cholecystectomy is currently 

considered the gold standard treatment for symptomatic gallstones. This study 

reviews the causes of gallstone formation, classification of gallstones, 

differential diagnosis, complications, and modern surgical treatment methods used 

in the management of cholelithiasis. 

Keywords: Gallstones, Cholelithiasis, Acute Cholecystitis, Choledocholithiasis, 

Obstructive Jaundice, Laparoscopic Cholecystectomy. 

 

 

 

INTRODUCTION 

Gallstone disease is a common gastrointestinal disorder 

characterized by the formation of stones within the 

gallbladder or biliary tract. The prevalence of gallstones 

ranges from 10% to 20% in the adult population worldwide. 

Although many patients remain asymptomatic, gallstones may 

lead to significant morbidity due to inflammation and 

obstruction of the biliary system. 
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Gallstones develop when there is an imbalance in the 

chemical composition of bile. The gallbladder normally stores 

and concentrates bile produced by the liver. When bile becomes 

supersaturated with cholesterol or bilirubin, crystals form 

and gradually develop into gallstones. 

The condition is commonly associated with risk factors 

often described as the “four F’s”: female, forty years of 

age, fertile, and fat. Additional factors such as genetics, 

diet, rapid weight loss, diabetes mellitus, and pregnancy 

also contribute to gallstone formation. 

Gallstone disease may lead to several complications 

including acute calculous cholecystitis, choledocholithiasis, 

obstructive jaundice, cholangitis, and pancreatitis. Early 

diagnosis and appropriate treatment are essential to prevent 

life-threatening complications. 

METHODOLOGY 

The present study is based on a comprehensive review of 

existing medical literature related to gallstone disease. 

Information for this paper was collected from established 

surgical textbooks, peer-reviewed scientific journals, and 

clinical practice guidelines. Relevant studies discussing the 

causes, classification, clinical manifestations, 

complications, and treatment methods of gallstone disease 

were analyzed and summarized in order to present a detailed 

overview of the condition. 

The pathogenesis of gallstone formation involves several 

physiological and biochemical mechanisms. One of the primary 

mechanisms is the supersaturation of bile with cholesterol, 

which leads to the precipitation of cholesterol crystals. 

Reduced concentrations of bile salts and phospholipids 

further contribute to decreased solubility of cholesterol in 

bile. Gallbladder hypomotility also plays an important role 

because reduced contraction of the gallbladder leads to bile 

stasis, allowing crystals to aggregate and grow into stones. 

In addition, infections within the biliary tract may alter 

bile composition and promote the formation of pigment stones. 

Hormonal influences, particularly the effect of estrogen, may 

increase cholesterol secretion into bile, thereby increasing 

the risk of gallstone formation. 

Gallstones are generally classified into cholesterol 

stones and pigment stones. Cholesterol stones represent the 

most common type and are typically associated with metabolic 

conditions such as obesity and hyperlipidemia. Pigment stones 
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are further divided into black pigment stones and brown 

pigment stones. Black pigment stones are usually associated 

with hemolytic disorders and liver cirrhosis, while brown 

pigment stones are often related to bacterial infection within 

the biliary tract. 

MODELING AND ANALYSIS 

The formation of gallstones can be explained through a 

sequence of pathological processes occurring within the 

biliary system. Initially, supersaturation of bile with 

cholesterol results in the formation of microscopic crystals. 

These crystals gradually aggregate and grow when gallbladder 

motility is reduced. Over time, the continued accumulation of 

crystals leads to the development of macroscopic gallstones. 

This process may be further accelerated by inflammatory 

changes or bacterial infections within the biliary tract. 

The diagnosis of gallstone disease is primarily based on 

imaging investigations. Ultrasonography is considered the 

most commonly used and reliable diagnostic method because it 

allows visualization of gallstones within the gallbladder and 

can detect gallbladder wall thickening or biliary dilation. 

Computed tomography scans are often used in complicated cases 

to evaluate surrounding structures and identify associated 

complications. Magnetic resonance cholangiopancreatography 

provides detailed imaging of the biliary tree and is 

particularly useful for detecting stones within the common 

bile duct. Endoscopic retrograde cholangiopancreatography is 

both a diagnostic and therapeutic procedure that allows 

removal of stones from the biliary ducts. 

RESULTS AND DISCUSSION 

Gallstone disease presents with a wide spectrum of 

clinical manifestations ranging from asymptomatic gallstones 

to severe inflammatory conditions. Many individuals remain 

symptom-free and gallstones are often discovered incidentally 

during imaging studies performed for other medical 

conditions. However, symptomatic patients commonly experience 

biliary colic, which is characterized by severe pain in the 

right upper quadrant of the abdomen. The pain may radiate to 

the right shoulder or back and is frequently associated with 

nausea, vomiting, and intolerance to fatty foods. 

One of the most common complications of gallstone disease 

is acute calculous cholecystitis, which occurs when a 

gallstone obstructs the cystic duct. The obstruction results 
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in accumulation of bile within the gallbladder, leading to 

inflammation and possible bacterial infection. Patients with 

acute cholecystitis typically present with severe abdominal 

pain, fever, and tenderness in the right upper quadrant. A 

clinical sign known as Murphy’s sign is often positive in 

these patients. 

Another significant complication is choledocholithiasis, 

which refers to the presence of gallstones within the common 

bile duct. This condition may result in obstruction of bile 

flow and can lead to obstructive jaundice. Patients with 

obstructive jaundice develop yellow discoloration of the skin 

and sclera, dark urine, pale stools, and generalized itching 

due to accumulation of bilirubin in the bloodstream. In some 

cases, infection of the biliary system may occur, resulting 

in cholangitis. Cholangitis is characterized by the classical 

presentation of fever, jaundice, and right upper quadrant 

pain. 

Surgical management remains the definitive treatment for 

symptomatic gallstone disease. Laparoscopic cholecystectomy 

is currently regarded as the gold standard procedure because 

it involves minimal surgical trauma and allows rapid 

postoperative recovery. In situations where laparoscopic 

surgery is not feasible, an open cholecystectomy may be 

performed. In cases where gallstones obstruct the common bile 

duct, endoscopic retrograde cholangiopancreatography may be 

used to remove the stones before or after surgical removal of 

the gallbladder. 

SURGICAL MANAGEMENT 

Surgical treatment represents the definitive therapy for 

symptomatic gallstone disease. Laparoscopic cholecystectomy 

is currently considered the gold standard surgical procedure 

because it is minimally invasive and associated with reduced 

postoperative pain, shorter hospital stay, and faster 

recovery. During this procedure the gallbladder is removed 

through small abdominal incisions using specialized 

instruments and a laparoscope. 

In certain complex cases such as severe inflammation, 

gallbladder perforation, or extensive adhesions, conversion 

to open cholecystectomy may be required. For patients with 

stones in the common bile duct, endoscopic retrograde 

cholangiopancreatography may be performed to remove the 

stones either before or after gallbladder surgery. In 

critically ill patients who are not suitable candidates for 
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immediate surgery, percutaneous cholecystostomy may be used 

to drain the gallbladder temporarily. 

 

Table 1 
Classification of gallstones 

Type of Gallstone Composition Clinical Association 

Cholesterol Stones Mainly cholesterol 

crystals 

Obesity, metabolic 

syndrome 

Black Pigment Stones Calcium bilirubinate Hemolytic anemia, liver 

cirrhosis 

Brown Pigment Stones Bilirubin with fatty 

acids 

Biliary infection 

 

Table 2 
Complications of gallstone disease 

Complication Description 

Acute Cholecystitis Inflammation of the gallbladder due to 

cystic duct obstruction 

Choledocholithiasis Stones present in the common bile duct 

Obstructive Jaundice Blockage of bile flow resulting in 

bilirubin accumulation 

Cholangitis Infection of the biliary ducts 

Gallstone Ileus Intestinal obstruction caused by 

gallstones 

 

 
Figure 1 

Anatomy of the gallbladder and biliary tree showing the liver, 

gallbladder, cystic duct, common hepatic duct, and common bile duct 



 
 
 

 

MEDICINE AND PHARMACY 

161 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 
(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 16th International 
Scientific and Practical Conference  
«Challenges in Science of Nowadays»  
 

(April 26-28, 2026).  
Washington, USA 
 
 

 
 

No 
292 

 
Figure 2 

Ultrasound image demonstrating gallstones within the gallbladder with 

posterior acoustic shadowing 

 

CONCLUSION 

Gallstone disease is a widespread disorder of the 

hepatobiliary system that results from complex interactions 

between metabolic, genetic, and environmental factors. 

Although many individuals with gallstones remain 

asymptomatic, the disease has the potential to cause serious 

complications including acute cholecystitis, 

choledocholithiasis, obstructive jaundice, and cholangitis. 

Early recognition of symptoms and appropriate diagnostic 

evaluation are essential for timely management of the 

condition. Modern surgical techniques, particularly 

laparoscopic cholecystectomy, have significantly improved 

treatment outcomes and reduced postoperative complications. 

Continued research and improved clinical awareness are 

necessary to further enhance prevention, diagnosis, and 

management of gallstone disease. 
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