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Background: Gallstone disease (GSD) is a prevalent gastrointestinal disorder 

influenced by multiple demographic, metabolic, and lifestyle factors. In India, 

increasing rates of obesity, diabetes, and changing dietary patterns have led to a 

rising burden of both uncomplicated and complicated gallstone presentations. 

This study aimed to evaluate the clinical profile, risk factors, diagnostic 

findings, and management outcomes of patients with gallstone disease in a 

tertiary care setting. 

Materials and Methods: A prospective observational study was conducted 

among 114 patients diagnosed with gallstone disease at a tertiary care hospital. 

Data were collected on demographics, clinical features, imaging results, 

laboratory parameters, surgical management, and postoperative outcomes. Risk 

factor associations with complicated disease were analyzed using chi-square 

tests, with p < 0.05 considered statistically significant. 

Results: The mean age of participants was 44.8 ± 13.6 years, with a female 

predominance (68.4%). Overweight and obesity (BMI ≥25 kg/m²) were noted 

in 71.8% of cases. Common presenting symptoms included right upper quadrant 

pain (86%), nausea (66.7%), and vomiting (45.6%). Complicated gallstone 

disease was identified in 14% of patients. Significant associations were 

observed between complications and age >45 years (p = 0.008), diabetes 

mellitus (p = 0.001), and parity ≥3 (p = 0.038). Elective laparoscopic 

cholecystectomy was the most common management modality (63.2%). 

Postoperative complication rates were low, with moderate–severe pain in 

33.3%, wound infection in 6.1%, and no reported mortality. 

Conclusion: Gallstone disease predominantly affects middle-aged, overweight 

females, with diabetes, older age, and multiparity significantly contributing to 

complications. Early surgical intervention, particularly laparoscopic 

cholecystectomy, remains safe and effective, even in selected complicated 

cases. Identifying high-risk patients is essential for timely management and 

preventing adverse outcomes. 

Keywords: Gallstone disease, complications, risk factors, abdominal pain, 

BMI. 
 

 

INTRODUCTION 
 

Gallstone disease (GSD), medically termed 

cholelithiasis, refers to the formation of calculi within 

the gallbladder due to a disturbance in the balance of 

bile components such as cholesterol, bile salts, and 

bilirubin. It is a major public health concern globally, 

particularly in developing countries undergoing rapid 

dietary and lifestyle transitions. The prevalence of 

gallstone disease varies widely by geographic region, 

gender, ethnicity, and socioeconomic status. In 

Western countries, the prevalence is estimated to be 

around 10–15% of the adult population, with a 

lifetime risk of 20% in women and 10% in men by 

the age of 60.[1] In India, recent community-based 

studies report an overall prevalence ranging between 

6–9%, with northern states reporting rates as high as 

10–13%.[2] 

Multiple risk factors contribute to gallstone 

formation, including age above 40 years, female sex, 

obesity, diabetes mellitus, rapid weight loss, 
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hyperlipidemia, and the use of oral contraceptives.[3] 

Women are two to three times more likely to develop 

gallstones than men, primarily due to the lithogenic 

effects of estrogen and progesterone on bile 

composition and gallbladder motility.[4] In India, 

changes in dietary patterns, increased consumption of 

refined carbohydrates and saturated fats, and a 

sedentary lifestyle have been associated with a rising 

incidence of gallstone disease, particularly in urban 

and semi-urban populations.[5] 

Clinically, gallstone disease manifests along a 

spectrum ranging from asymptomatic incidental 

findings to symptomatic presentations such as biliary 

colic, chronic cholecystitis, acute cholecystitis, 

choledocholithiasis, and gallstone-induced 

pancreatitis. Asymptomatic gallstones are found in 

approximately 60–80% of affected individuals and 

may not require intervention.[6] However, 

symptomatic gallstones often necessitate prompt 

evaluation and management due to the risk of 

complications. Ultrasonography remains the first-

line diagnostic tool due to its high sensitivity (95%) 

and specificity (96%) for detecting gallstones.[7] In 

cases of suspected choledocholithiasis or 

pancreatitis, further evaluation with magnetic 

resonance cholangiopancreatography (MRCP), 

endoscopic ultrasound (EUS), or endoscopic 

retrograde cholangiopancreatography (ERCP) may 

be warranted.[8] 

Management of gallstone disease is guided by the 

clinical presentation. While asymptomatic patients 

are typically observed, those with recurrent biliary 

colic or complications require surgical intervention. 

Laparoscopic cholecystectomy is the standard of 

care, offering advantages such as reduced 

postoperative pain, shorter hospital stays, and faster 

recovery compared to open surgery.[9] In India, 

studies have shown that laparoscopic 

cholecystectomy is now widely adopted even in 

secondary-level hospitals, although conversion to 

open surgery may still be necessary in 5–10% of 

cases due to complications like dense adhesions or 

anatomical variations.[10] 

Despite its high prevalence and potential 

complications, gallstone disease in India remains 

under-characterized in terms of regional clinical 

patterns, diagnostic practices, and treatment 

outcomes.[10] Therefore, this study aimed to evaluate 

the clinical profile, diagnostic modalities, and 

management strategies in patients presenting with 

gallstone disease at a tertiary care center. The 

findings are expected to provide context-specific 

insights that can help standardize management 

protocols and improve patient outcomes in similar 

settings. 

 

MATERIALS AND METHODS 
 

Study Design and Setting: This was a prospective 

observational study conducted in the Department of 

General Surgery at a tertiary care referral center 

located in North India. The study was carried out over 

a 24-months period, from January 2022 to December 

2023. Institutional Ethics Committee approval was 

obtained prior to the initiation of the study. 

Study Population: All adult patients aged 18 years 

and above who presented with symptoms suggestive 

of gallstone disease and were confirmed to have 

gallstones on abdominal ultrasonography were 

included in the study. Patients with a history of 

previous cholecystectomy, acalculous cholecystitis, 

gallbladder or hepatobiliary malignancy, pregnant 

women, and those unfit for surgery due to severe 

comorbid conditions were excluded. Informed 

written consent was obtained from all eligible 

participants. 

Data Collection: For each participant, detailed 

demographic and clinical information was collected 

using a structured proforma. This included age, 

gender, body mass index (BMI), socioeconomic 

status, parity (for female patients), and comorbidities 

such as diabetes, hypertension, dyslipidemia, and 

hypothyroidism. Dietary patterns (vegetarian or non-

vegetarian) and family history of gallstone disease 

were also noted. Presenting symptoms such as right 

upper quadrant pain, nausea, vomiting, jaundice, 

fever, or past similar episodes were documented 

along with physical examination findings including 

Murphy’s sign and abdominal tenderness. 

Clinical Evaluation and Investigations: All 

patients underwent baseline laboratory investigations 

including complete blood count (CBC), liver function 

tests (serum bilirubin, ALT, AST, ALP), renal 

function tests, fasting blood glucose, lipid profile, and 

serum amylase/lipase in suspected cases of 

pancreatitis. Abdominal ultrasonography was 

performed in all patients to confirm the presence, 

number, and size of gallstones, as well as to assess 

gallbladder wall thickening, pericholecystic fluid, 

and common bile duct (CBD) dilatation. 

In patients with biochemical or clinical suspicion of 

choledocholithiasis or gallstone pancreatitis, 

magnetic resonance cholangiopancreatography 

(MRCP) was employed for further evaluation of the 

biliary system. Endoscopic retrograde 

cholangiopancreatography (ERCP) was used 

selectively for both diagnostic and therapeutic 

purposes, particularly in patients with retained CBD 

stones. 

Management Strategy: Patients were categorized 

based on their clinical presentation. Asymptomatic 

patients were managed conservatively with dietary 

and lifestyle modification advice. Those with 

symptomatic but uncomplicated gallstone disease 

were scheduled for elective laparoscopic 

cholecystectomy. Patients presenting with 

complications such as acute cholecystitis, obstructive 

jaundice, or gallstone pancreatitis received initial 

conservative management including intravenous 

fluids, antibiotics, and analgesics, followed by 

interval cholecystectomy once stabilized. 

Laparoscopic cholecystectomy was performed using 

the standard four-port technique by experienced 

surgeons. Conversion to open cholecystectomy was 
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undertaken when required due to intraoperative 

difficulties such as dense adhesions, bleeding, or 

anatomical uncertainty. Indications for conversion 

and intraoperative complications were clearly 

documented. 

In patients with choledocholithiasis, ERCP with 

sphincterotomy and stone extraction was performed 

either before or after cholecystectomy based on 

individual clinical circumstances and institutional 

protocol. 

Outcome Measures: Primary outcomes included the 

pattern of clinical presentation, types of diagnostic 

investigations used, nature and timing of surgical 

intervention, intraoperative findings, operative time, 

rate and reasons for conversion to open 

cholecystectomy, postoperative complications, and 

length of hospital stay. Postoperative follow-up was 

done for a minimum of 30 days to monitor for 

complications such as wound infection, bile leak, or 

recurrent symptoms. 

Statistical Analysis: All collected data were entered 

into Microsoft Excel and analyzed using SPSS 

version 20.0. Continuous variables were presented as 

mean ± standard deviation, and categorical variables 

as frequencies and percentages. Chi-square test was 

applied to examine associations between categorical 

variables. A p-value of less than 0.05 was considered 

statistically significant. 

 

RESULTS 

 

The mean age of the study participants was 44.8 ± 

13.6 years, with the majority aged between 31–45 

years (35.1%), followed by 46–60 years (27.2%). 

Females predominated (68.4%) over males (31.6%). 

Most patients were overweight or obese, with 42.9% 

having a BMI of 25–29.9 kg/m² and 28.9% ≥30 

kg/m². A higher proportion resided in urban areas 

(60.5%), and the majority belonged to the lower 

middle (43.0%) or upper middle (36.0%) 

socioeconomic classes. Among 78 female patients, 

46.2% were multiparous (parity >3). A family history 

of gallstone disease was noted in 21.1% of cases, and 

21.9% had diabetes mellitus. Non-vegetarian dietary 

habits were prevalent (75.4%). Symptom duration 

exceeded 4 weeks in 45.6% of patients, while 38.6% 

had symptoms for 1–4 weeks and 15.8% reported 

symptoms of less than a week [Table 1]. 

 

Table 1: Baseline Characteristics of Study Participants (n = 114). 

Variables Frequency (%)/Mean ± SD 

Age (years) 44.8 ± 13.6 

Age group  

18–30 years 22 (19.3%) 

31–45 years 40 (35.1%) 

46–60 years 31 (27.2%) 

>60 years 21 (18.4%) 

Gender  

Male 36 (31.6%) 

Female 78 (68.4%) 

Body Mass Index category (Kg/m2)  

<18.5 5 (4.4%) 

18.5–24.9 27 (23.8%) 

25–29.9 49 (42.9%) 

≥30.0 33 (28.9%) 

Residence  

Urban 69 (60.5%) 

Rural 45 (39.5%) 

Socioeconomic status  

Upper 8 (7.0%) 

Upper Middle 41 (36.0%) 

Lower Middle 49 (43.0%) 

Lower 16 (14.0%) 

Parity (n = 78)  

Nulliparous 14 (17.9%) 

1 to 2 32 (35.9%) 

>3 36 (46.2%) 

Family history of Gall Stone Disease 24 (21.1%) 

History of Diabetes Mellitus 25 (21.9%) 

Diet  

Veg 28 (24.6%) 

Non-Veg 86 (75.4%) 

Duration of symptoms*  

<1 week 18 (15.8%) 

1–4 weeks 44 (38.6%) 

>4 weeks 52 (45.6%) 

* 9 days (Range: 2–60 days) 

 

Right upper quadrant (RUQ) pain was the most 

common presenting symptom, observed in 86% of 

patients, followed by nausea (66.7%), vomiting 

(45.6%), dyspepsia (39.5%), and fever (29.8%). 
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Jaundice and shoulder/back radiation were reported 

in 19.3% and 23.7% of cases, respectively, while 

Murphy’s sign was elicited in 36.8%. 

Ultrasonography confirmed gallstones in all patients 

(100%), with gallbladder wall thickening noted in 

30.7%. Among those who underwent MRCP (n=24), 

dilated CBD was seen in 75% and CBD stones in 

58.3%. ERCP (n=16) led to CBD clearance in 87.5% 

and sphincterotomy in 81.3%. CT abdomen (n=9) 

revealed pancreatitis in 44.4% and perforation in 

22.2%. Biochemical abnormalities included elevated 

total bilirubin in 23.7%, ALP in 28.9%, and 

amylase/lipase in 10.5% of patients [Table 2]. 

 

Table 2: Clinical Presentation and Investigative Findings of Study Participants. 

Parameters Frequency (%) 

Symptom/Sign  

Right upper quadrant (RUQ) pain 98 (86.0%) 

Nausea 76 (66.7%) 

Vomiting 52 (45.6%) 

Fever 34 (29.8%) 

Jaundice 22 (19.3%) 

Dyspepsia 45 (39.5%) 

Shoulder/back radiation 27 (23.7%) 

Murphy’s sign 42 (36.8%) 

Investigations  

Ultrasonography (USG)  

Gallstones 114 (100%) 

Wall thickening 35 (30.7%) 

MRCP (n = 24)  

CBD stones 14 (58.3%) 

Dilated CBD 18 (75.0%) 

ERCP (n = 16)  

CBD clearance 14 (87.5%) 

Sphincterotomy 13 (81.3%) 

CT Abdomen (n = 9)  

Perforation 2 (22.2%) 

Pancreatitis 4 (44.4%) 

Total bilirubin >1.2 mg/dL 27 (23.7%) 

ALP >150 IU/L 33 (28.9%) 

Raised amylase/lipase 12 (10.5%) 

 

Elective laparoscopic cholecystectomy was the most 

common management approach, performed in 63.2% 

of patients, followed by emergency laparoscopic 

surgery in 14% and interval cholecystectomy in 

10.5%. Conservative management was opted for 

12.3% of patients, while 14% underwent ERCP with 

stone extraction. Conversion to open 

cholecystectomy occurred in 5.3% of cases, and 3.5% 

underwent primary open procedures. The mean 

operative time was 58.2 ± 12.6 minutes. 

Postoperatively, 33.3% experienced moderate to 

severe pain within the first 48 hours. Wound 

infections were seen in 6.1%, bile leak in 1.8%, and 

ileus lasting more than 48 hours in 2.6%. The 30-day 

readmission rate was 4.4%, with no reported 

mortality. The average hospital stay was 3.2 ± 1.4 

days [Table 3]. 

 

Table 3: Management Modalities and Postoperative Outcomes of Study Participants. 

Variable Frequency (%)/Mean ± SD 

Management Category  

Conservative management 14 (12.3%) 

Elective laparoscopic cholecystectomy 72 (63.2%) 

Emergency laparoscopic surgery 16 (14.0%) 

Interval cholecystectomy 12 (10.5%) 

ERCP + stone extraction 16 (14.0%) 

Conversion to open cholecystectomy 6 (5.3%) 

Primary open cholecystectomy 4 (3.5%) 

Mean operative time (min) 58.2 ± 12.6 

Outcome/Complication  

Moderate–severe pain (VAS ≥5) 1st 48 hours 38 (33.3%) 

Wound infection 7 (6.1%) 

Bile leak 2 (1.8%) 

Ileus >48 hrs 3 (2.6%) 

Readmission (30-day) 5 (4.4%) 

Length of stay (days) 3.2 ± 1.4 

Mortality 0 (0%) 

 

Among the 114 patients, 16 (14.0%) had complicated 

gallstone disease. Complicated cases were 

significantly more common in patients aged >45 

years (75.0% vs. 40.8%, p = 0.008), those with 
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diabetes mellitus (56.3% vs. 18.4%, p = 0.001), and 

women with parity ≥3 (71.4% vs. 38.2%, p = 0.038). 

Although higher BMI (≥25 kg/m²) and non-

vegetarian diet were more prevalent in the 

complicated group (87.5% and 87.5%, respectively), 

these differences were not statistically significant. 

Similarly, female gender and family history of 

gallstone disease showed no significant association 

with complication status [Table 4]. 

 

Table 4: Association of Risk Factors with Type of Gallstone Disease (n = 114). 

Risk Factor Uncomplicated (n = 98) Complicated (n = 16) p-value 

Age > 45 years 40 (40.8%) 12 (75.0%) 0.008 

Female gender  66 (67.3%) 12 (75.0%) 0.542 

BMI ≥ 25 kg/m²  68 (69.4%) 14 (87.5%) 0.132 

Diabetes mellitus  18 (18.4%) 9 (56.3%) 0.001 

Parity ≥3* 26 (38.2%) 10 (71.4%) 0.038 

Non-vegetarian diet 72 (73.5%) 14 (87.5%) 0.221 

Family history of GSD  19 (19.4%) 5 (31.3%) 0.302 

*(n = 78) 

 

DISCUSSION 
 

Gallstone disease (GSD) continues to be a significant 

cause of morbidity in both developed and developing 

nations, with a rising trend attributed to changes in 

lifestyle, dietary patterns, and comorbid conditions 

such as obesity and diabetes. In the present study of 

114 patients, the mean age was 44.8 ± 13.6 years, and 

the majority were female (68.4%), consistent with the 

global epidemiology where gallstones are more 

prevalent in women due to hormonal influences such 

as estrogen and progesterone, which promote 

cholesterol supersaturation in bile and impair 

gallbladder motility.[11,12] This female predominance 

is similar to findings by Saxena et al., and 

Rachamalla et al., who reported female proportions 

of 63–70% in North and South India.[13,14] 

A high percentage of our patients (71.8%) were either 

overweight or obese (BMI ≥25 kg/m²), reaffirming 

obesity as a strong risk factor for gallstone formation. 

Obesity increases hepatic secretion of cholesterol, 

which contributes to bile supersaturation and 

nucleation of cholesterol crystals.[15] Comparable 

prevalence of overweight/obese patients was 

reported by Hendarto et al., and Wang et al.[16,17] 

Urban residence and middle socioeconomic status 

were dominant in our cohort, likely reflecting both 

lifestyle factors (such as high-fat, low-fiber diets) and 

healthcare-seeking behavior. Notably, 75.4% of 

participants consumed non-vegetarian diets, a known 

risk factor for gallstone disease due to higher intake 

of cholesterol and saturated fats.[18] 

Clinically, the most frequent symptom was right 

upper quadrant (RUQ) pain, observed in 86% of 

patients, followed by nausea (66.7%) and vomiting 

(45.6%). These findings are consistent with classical 

presentations of biliary colic, as described in studies 

by Lodha et al. and Kumar et al., who reported RUQ 

pain in over 80% of symptomatic cases.[19,20] 

Dyspepsia, shoulder/back radiation, and Murphy’s 

sign were less commonly reported but remain 

important clinical indicators, particularly in 

differentiating uncomplicated from complicated 

cholelithiasis. The duration of symptoms was over 4 

weeks in nearly half of the patients, indicating either 

delayed presentation or misattribution to non-biliary 

dyspepsia—an issue also noted in Indian primary 

care settings by Nayak et al.[21] 

Radiologically, ultrasonography confirmed 

gallstones in 100% of patients, with gallbladder wall 

thickening in 30.7%, suggesting inflammation. 

MRCP and ERCP were used selectively in suspected 

choledocholithiasis cases, with MRCP revealing 

dilated CBD in 75% and CBD stones in 58.3% of 

those scanned. ERCP led to successful CBD 

clearance in 87.5%, mirroring clearance rates 

reported by Sajjan et al. and Bagdai et al. (85–

90%).[22,23] CT abdomen was reserved for complex 

cases, revealing pancreatitis and perforation in a 

small subset, again consistent with its role in 

detecting complications beyond the capacity of 

ultrasound. 

From a therapeutic standpoint, the majority of 

patients (63.2%) underwent elective laparoscopic 

cholecystectomy, which remains the preferred 

modality for symptomatic gallstones. Emergency 

surgery was required in 14% of cases, and 10.5% 

underwent interval cholecystectomy after 

stabilization. Our conversion rate to open 

cholecystectomy was low (5.3%), indicating good 

laparoscopic access even in complicated cases. These 

figures align with Indian studies by Nassar et al., and 

Shah et al., who reported conversion rates of 4–7% in 

tertiary settings.[24,25] The mean operative time was 

58.2 ± 12.6 minutes, within the expected range for 

laparoscopic procedures. 

Postoperative outcomes were generally favorable, 

with moderate-to-severe pain in 33.3% during the 

first 48 hours, wound infection in 6.1%, and bile leak 

in only 1.8% of cases. The 30-day readmission rate 

was 4.4%, and no mortality was recorded. These 

outcomes are reassuring and consistent with studies 

by Veerabhadrappa et al., and Pahari et al., reported 

wound infection rates of 5–8% and bile leak rates 

below 2% in elective laparoscopic cohorts.[26,27] The 

average hospital stay of 3.2 ± 1.4 days also reflects 

minimally invasive recovery and early discharge 

protocols. 

Importantly, 16 patients (14.0%) presented with 

complicated gallstone disease (e.g., acute 

cholecystitis, pancreatitis, cholangitis), and their 

profiles were statistically distinct from 
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uncomplicated cases. Age >45 years (75.0% vs. 

40.8%, p = 0.008), diabetes mellitus (56.3% vs. 

18.4%, p = 0.001), and high parity (71.4% vs. 38.2%, 

p = 0.038) were significantly associated with 

complications. These associations are consistent with 

reports by Matsui et al. and Ratheesh et al., who 

identified advancing age and diabetes as predictors of 

severe disease progression and poorer surgical 

outcomes.[28,29] Diabetes, in particular, predisposes to 

silent infections, poor immune response, and 

gallbladder dysmotility, all contributing to 

complicated presentations.[30] 

Although obesity (BMI ≥25) and non-vegetarian diet 

were more common among complicated cases 

(87.5% each), they did not reach statistical 

significance, suggesting that while these are risk 

factors for gallstone formation, they may not 

independently drive complications. Family history of 

GSD also showed a higher trend in complicated cases 

(31.3% vs. 19.4%) but without statistical 

significance. This may be due to the sample size or 

genetic heterogeneity in gallstone pathogenesis, as 

supported by inconsistent findings in previous 

genetic epidemiological studies.[31] 

 

CONCLUSION 

 

This study reaffirms the multifactorial nature of 

gallstone disease, where modifiable risk factors like 

obesity, diet, and diabetes intersect with demographic 

and reproductive variables to influence disease 

progression. Early identification of high-risk 

patients—especially older, diabetic, and multiparous 

women—can aid in timely surgical intervention and 

complication avoidance. The findings also support 

the safety and efficacy of laparoscopic surgery even 

in selected complicated cases, provided appropriate 

preoperative optimization is ensured. 
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