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ABSTRACT 

Background: Gallstone disease (cholelithiasis) is one of the most common disorders of the 

biliary system and a major cause of surgical admissions worldwide. It results from the 

formation of calculi in the gallbladder due to abnormalities in bile composition, gallbladder 

dysmotility, or biliary tract infection. Although often asymptomatic, gallstones can lead to 

serious complications such as acute calculous cholecystitis, choledocholithiasis, obstructive 

jaundice, and cholangitis, increasing the burden on healthcare systems. Recent evidence 

suggests a re-emergence of gallstone disease in certain populations, potentially linked to 

lifestyle changes, obesity, and metabolic disorders. Objective: This study aims to review the 

causes of gallstone formation, types of gallstones, clinical profile, complications, diagnostic 

criteria, treatment strategies, and public health implications of gallstone disease. Methods: A 

narrative review was conducted using recent medical literature, including peer-reviewed 

journals, surgical textbooks, national and international guidelines (NICE, WGO, EASL), and 

WHO resources published between 2014 and 2025. Studies addressing epidemiology, 

pathogenesis, clinical presentation, complications, and surgical management were included. 

Non-relevant and duplicate studies were excluded. Data were extracted systematically and 

organized into epidemiological, clinical, diagnostic, and therapeutic categories. Results: 

Cholesterol supersaturation of bile, gallbladder stasis, and infection are the major contributors 

to gallstone formation. Cholesterol stones are most common, followed by pigment and mixed 

stones. Clinically, patients present with biliary colic, right upper quadrant pain, nausea, and 

dyspepsia. Acute calculous cholecystitis and choledocholithiasis are the most frequent 

complications. Ultrasonography is the primary diagnostic tool, while MRCP and ERCP are 

useful for bile duct stones. Laparoscopic cholecystectomy remains the gold standard for 
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surgical management, with open surgery reserved for complex cases. Conclusion: Gallstone 

disease continues to be a significant surgical and public health problem. Awareness of 

clinical presentation, timely diagnosis, and appropriate surgical intervention, especially 

laparoscopic cholecystectomy, are essential to prevent complications. Public health strategies 

targeting lifestyle modification and early detection can reduce the burden of disease. 

 

KEYWORDS: Gallstone disease, cholelithiasis, acute calculous cholecystitis, 

choledocholithiasis, laparoscopic cholecystectomy. 

 

 

 

INTRODUCTION 

Gallstone disease (cholelithiasis) is one of the most prevalent disorders of the biliary system 

and a major cause of surgical admission worldwide. It occurs due to the formation of calculi 

in the gallbladder, primarily resulting from abnormalities in bile composition, gallbladder 

dysmotility, and biliary tract infections. While many patients remain asymptomatic for years, 

gallstones can lead to serious complications, including acute calculous cholecystitis, 

choledocholithiasis, obstructive jaundice, and cholangitis, which may necessitate urgent 

medical and surgical intervention. 

 

Epidemiology 

Globally, gallstone disease affects approximately 10–20% of adults, with higher prevalence 

in women and older populations. Cholesterol stones are predominant in Western countries, 

whereas pigment stones are more common in populations with hemolytic disorders. In India, 
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the prevalence ranges from 6–9%, with higher rates in urban and North Indian populations. 

The disease has been increasingly reported in Central Asian countries, including Kyrgyzstan, 

where prevalence is estimated at 10–15%, reflecting rising obesity and dietary changes. 

 

Existing Knowledge and Gaps 

Extensive research has elucidated the pathophysiology of gallstone formation, emphasizing 

cholesterol supersaturation, nucleation, and impaired gallbladder motility. Diagnostic 

approaches such as ultrasonography, MRCP, and ERCP are well established, and 

laparoscopic cholecystectomy is recognized as the gold standard for surgical treatment. 

However, gaps remain in population-based prevalence data in India and Central Asia, 

management of asymptomatic gallstones, and optimization of treatment for complicated 

gallstone disease. 

 

Rationale 

The apparent re-emergence of gallstone disease in certain regions, alongside lifestyle 

changes, increasing obesity, and metabolic disorders, highlights the need to consolidate 

current knowledge. A comprehensive review of gallstone disease, including its causes, 

clinical features, complications, diagnostic strategies, and surgical management, is essential 

for improving patient care and guiding public health strategies in developing healthcare 

settings. 

 

Objective of the Study 

The objective of this study is to review the causes of gallstone formation, types of gallstones, 

differential diagnosis, clinical profile of acute calculous cholecystitis, major complications, 

diagnostic approaches, and current surgical management strategies for gallstone disease, with 

an emphasis on public health implications. 

 

Methods 

Study Design 

This study was conducted as a narrative review aimed at synthesizing current knowledge on 

gallstone disease, including epidemiology, pathogenesis, clinical features, complications, 

diagnostic approaches, and surgical management. The review focused on recent evidence and 

clinical guidelines relevant to both global and Indian contexts. 
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Sources of Data 

Data were collected from multiple reputable sources, including: 

 Medical databases: PubMed, Google Scholar, and Scopus 

 National and international guidelines: National Institute for Health and Care Excellence 

(NICE), World Gastroenterology Organisation (WGO), European Association for the 

Study of the Liver (EASL) 

 Surgical textbooks: Contemporary surgical reference texts 

 WHO documents on global public health strategies related to gallstone disease and 

surgical care 

 

Inclusion and Exclusion Criteria 

Inclusion criteria: 

 Articles published between 2014 and 2025 

 Peer-reviewed original studies, systematic reviews, meta-analyses, and clinical guidelines 

 Studies addressing gallstone epidemiology, pathogenesis, clinical features, complications, 

diagnostics, or surgical management 

 

Exclusion criteria: 

 Articles older than 2014 unless considered a classic study of historical relevance 

 Non-English language publications without accessible translation 

 Case reports or studies with insufficient methodological detail 

 

Time Period of Literature/Data Collection 

Literature searches and data collection were conducted between January 2025 and March 

2025, covering studies published within the previous 11 years to ensure inclusion of recent 

and relevant evidence. 

 

Methods of Data Extraction and Analysis 

Relevant articles were screened for eligibility based on titles and abstracts. Full texts of 

selected studies were reviewed, and data were extracted into structured tables for: 

 Epidemiology (global, regional, national) 

 Etiology and pathogenesis 

 Clinical presentation and complications 

 Diagnostic modalities 
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 Surgical and nonsurgical treatment strategies 

 

Key findings were organized into subsections in accordance with the IMRAD structure. 

Quantitative data, where reported, were summarized in tables and charts, while qualitative 

data were synthesized narratively. 

 

Ethical Considerations 

As a review of published literature, this study did not involve human or animal subjects and 

did not require formal ethical approval. All sources were cited appropriately to maintain 

academic integrity. 

 

RESULTS 

Table 1: Epidemiology of Gallstone Disease. 

Parameter Global India Kyrgyzstan / Central 

Asia 

Prevalence 10–20% of 

adults 

6–9% 10–15% 

Female : Male 

ratio 

2–3 : 1 3 : 1 2 : 1 

Most affected age 

group 

>40 years 40–60 years >40 years 

Predominant 

stone type 

Cholesterol 

stones 

Cholesterol stones Mixed / cholesterol stones 

Key observations Often 

asymptomatic 

Increasing incidence in 

urban populations 

Rising with obesity and 

metabolic syndrome 

 

Table 2: Etiology / Causes of Gallstone Formation. 

         Etiological Factor Mechanism / Notes 

Cholesterol 

supersaturation 

Excess cholesterol in bile, impaired nucleation 

Bile stasis Reduced gallbladder motility, prolonged fasting 

Hemolytic disorders Increased bilirubin → pigment stones 

Biliary infection Bacterial enzymes alter bile composition 

Hormonal factors Estrogen increases cholesterol secretion (pregnancy, oral 

contraceptives) 

Genetic predisposition Family history, metabolic gene variants 

 

Table 3: Types of Gallstones. 

Type Composition Approx. 

Frequency 

Associated Conditions 

Cholesterol stones >70% cholesterol 70–80% Obesity, metabolic 

syndrome 

Black pigment Calcium bilirubinate 10–15% Hemolytic anemia, 
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stones cirrhosis 

Brown pigment 

stones 

Bilirubin + fatty acids 5–10% Biliary infection 

Mixed stones Cholesterol + calcium 

salts 

Variable Chronic gallbladder 

disease 

 

 

 

Table 4: Clinical Characteristics. 

Symptom / Sign Frequency (%) Description 

Biliary colic 80–90% Right upper quadrant pain after fatty meals 

Nausea / vomiting 50–70% Often accompanies colic 

Dyspepsia 40–60% Indigestion, bloating 

Fever 20–30% Indicates inflammatory complication 

Jaundice 10–15% Suggests bile duct obstruction 

 

Table 5: Diagnostic Findings. 

Diagnostic Method Typical Findings 

Ultrasonography Gallstones, acoustic shadowing, gallbladder wall thickening 

Liver function tests Elevated bilirubin and ALP in obstruction 

CT scan Stones, complications, unclear diagnosis 

MRCP Visualization of biliary tree and common bile duct stones 

ERCP Diagnostic + therapeutic (stone removal) 

 

Table 6: Differential Diagnosis. 

Condition Distinguishing Features 

Peptic ulcer disease Epigastric pain related to meals, no colic pattern 

Acute pancreatitis Elevated serum amylase/lipase, severe epigastric pain 

Hepatitis Elevated liver enzymes, systemic symptoms 

Renal colic Flank pain radiating to groin, hematuria 

Myocardial ischemia Chest pain, ECG changes 
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Table 7: Acute Calculous Cholecystitis Findings. 

Parameter Findings 

Etiology Obstruction of cystic duct by gallstone 

Symptoms Severe right upper quadrant pain, nausea, vomiting 

Signs Positive Murphy sign 

Imaging Gallbladder wall thickening >3 mm, pericholecystic fluid on ultrasound 

Lab tests Leukocytosis, mild liver enzyme elevation 

 

Table 8: Complications of Gallstone Disease. 

Complication Prevalence / Notes 

Choledocholithiasis 10–20% of patients with gallstones 

Obstructive jaundice 5–10%, caused by common bile duct stones 

Cholangitis 2–5%, often associated with biliary obstruction 

Gallstone pancreatitis 1–3% 

Empyema of gallbladder Rare, severe infection 

Gallbladder perforation Very rare, emergency surgical indication 

 

 

 

Table 9: Surgical Treatment Options. 

Procedure Indication Key Features 

Laparoscopic cholecystectomy Symptomatic gallstones Gold standard, minimally 

invasive 

Open cholecystectomy Complicated cases, difficult 

anatomy 

Traditional large incision 

surgery 

ERCP with stone removal Common bile duct stones Diagnostic + therapeutic 

Percutaneous cholecystostomy High-risk / critically ill 

patients 

Temporary drainage 

Laparoscopic common bile 

duct exploration 

Choledocholithiasis Minimally invasive bile 

duct stone removal 
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Transition Section 

Summary of Main Findings 

The review demonstrates that gallstone disease is a prevalent surgical condition worldwide, 

with global prevalence of 10–20% and slightly lower rates in India (6–9%) and similar rates 

in Central Asia (10–15%). The disease is more common in women and individuals over 40 

years. Cholesterol stones are the most frequent type, followed by pigment and mixed stones. 

Clinically, biliary colic, right upper quadrant pain, nausea, and dyspepsia are the most 

common presentations. Serious complications, including acute calculous cholecystitis, 

choledocholithiasis, obstructive jaundice, and cholangitis, occur in a subset of patients. 

Ultrasonography remains the primary diagnostic tool, while MRCP and ERCP are used for 

bile duct evaluation. Laparoscopic cholecystectomy is the gold standard for symptomatic 

gallstones, with open surgery and percutaneous drainage reserved for complicated or high-

risk cases. 

 

Limitations 

 Included studies varied in methodology, sample size, and geographic population, limiting 

direct comparability. 

 Some epidemiological data were hospital-based, not population-based, possibly 

underestimating true prevalence. 

 Literature review relied primarily on published articles and guidelines, potentially 

excluding regional or unpublished data. 

 

Despite these limitations, the review provides a comprehensive synthesis of gallstone disease, 

covering epidemiology, etiology, clinical features, complications, diagnostics, and treatment 

approaches relevant to both clinical and public health practice. 

 

DISCUSSION 

The present review consolidates current knowledge on gallstone disease, highlighting its 

prevalence, causes, clinical presentation, complications, and management. The findings 

demonstrate that gallstone disease continues to be a significant surgical and public health 

concern, particularly among women and individuals over 40 years of age. The predominance 

of cholesterol stones aligns with previous global studies and is consistent with metabolic and 

dietary risk factors reported in Western and urban Indian populations. Pigment and mixed 
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stones are less common but clinically relevant in hemolytic disorders and chronic biliary 

infections. 

 

Explanation of Results 

Our results indicate that the major causes of gallstone formation include cholesterol 

supersaturation, bile stasis, infections, hormonal influences, and genetic predisposition. 

Clinically, patients most frequently present with biliary colic, right upper quadrant pain, 

nausea, and dyspepsia, while serious complications such as acute calculous cholecystitis, 

choledocholithiasis, obstructive jaundice, and cholangitis occur in a smaller proportion. 

Ultrasonography remains the primary diagnostic tool, with MRCP and ERCP reserved for 

evaluation of common bile duct stones. Surgical intervention, particularly laparoscopic 

cholecystectomy, is the standard of care, offering reduced morbidity and faster recovery 

compared to open procedures. 

 

Comparison with Other Studies and Guidelines 

The epidemiological trends observed in India (6–9% prevalence) are slightly lower than 

global figures (10–20%), consistent with hospital-based studies. Similar patterns have been 

reported in Central Asia, reflecting dietary and lifestyle transitions. Our findings corroborate 

NICE, WGO, and EASL guidelines, which emphasize early diagnosis, minimally invasive 

surgery for symptomatic cases, and careful management of complications such as 

choledocholithiasis and cholangitis. 

 

Clinical Relevance in India and Local Setting 

Gallstone disease is a common indication for surgery in India. Increasing rates of obesity, 

high-fat diets, and sedentary lifestyles may contribute to the observed re-emergence. Early 

recognition of clinical symptoms, widespread use of ultrasonography, and timely 

laparoscopic intervention are critical to prevent morbidity and reduce the burden on 

healthcare systems. Public health strategies targeting modifiable risk factors may help 

decrease disease incidence. 

 

Strengths and Limitations of the Study 

Strengths: 

 Comprehensive synthesis of epidemiology, pathophysiology, diagnostics, and surgical 

management. 

 Inclusion of recent literature and international guidelines for evidence-based practice. 
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Limitations: 

 Heterogeneity of included studies with varied methodologies and sample sizes. 

 Reliance on hospital-based data, which may underestimate community prevalence. 

 Exclusion of non-English or unpublished regional studies may limit generalizability. 

 

Recommendations for Practice 

 Use ultrasonography as first-line diagnostic modality for suspected gallstone disease. 

 Prioritize laparoscopic cholecystectomy for symptomatic patients. 

 Monitor for complications such as choledocholithiasis, cholangitis, and acute 

cholecystitis. 

 Promote lifestyle interventions to address obesity and metabolic risk factors. 

 

Suggestions for Future Research 

 Conduct large population-based epidemiological studies in India and Central Asia. 

 Explore genetic predisposition, metabolic factors, and preventive strategies. 

 Evaluate long-term outcomes of minimally invasive versus open procedures in 

complicated cases. 

 Investigate cost-effective public health strategies to reduce disease burden. 

 

CONCLUSION OF DISCUSSION 

Gallstone disease remains a prevalent surgical condition with significant morbidity if 

untreated. Understanding its epidemiology, causes, clinical features, and management 

strategies is essential for optimizing patient outcomes. Early diagnosis, timely laparoscopic 

intervention, and targeted public health measures are critical to mitigate the impact of this re-

emerging surgical disease. 
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CONCLUSION 

Gallstone disease continues to be a common and clinically significant surgical condition, 

particularly affecting women and adults over 40 years of age. The majority of cases are due 

to cholesterol supersaturation of bile, gallbladder dysmotility, and biliary tract infections, 

with cholesterol stones predominating. Complications such as acute calculous cholecystitis, 

choledocholithiasis, obstructive jaundice, and cholangitis contribute to morbidity and require 

timely intervention. 

This review consolidates recent evidence on the epidemiology, pathogenesis, clinical 

presentation, diagnostic strategies, complications, and surgical management of gallstone 

disease, with a focus on India and regions showing re-emergence. It highlights the 

importance of early diagnosis, prompt laparoscopic cholecystectomy, and risk factor 

modification to improve patient outcomes. 

 

Practical recommendations include: 

 Utilize ultrasonography as the primary diagnostic tool, with MRCP and ERCP for bile 

duct assessment. 

 Consider laparoscopic cholecystectomy as the gold standard for symptomatic patients. 

 Monitor for and manage complications promptly. 

 Encourage lifestyle modifications such as weight management, balanced diet, and 

physical activity to reduce disease incidence. 

 

By integrating clinical evidence and public health considerations, this study provides a 

comprehensive framework for improving the management and prevention of gallstone 

disease in both hospital and community settings. 
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