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Abstract 

Gallstone disease is a prevalent gastrointestinal disorder requiring surgical intervention in 

symptomatic cases. This study evaluates the clinical outcomes, perioperative complications, and 

post-surgical recovery patterns in patients undergoing laparoscopic and open cholecystectomy. 

Objective: The study aims to compare the efficacy and safety of laparoscopic versus open 

cholecystectomy, assess perioperative complications, and determine factors influencing post- 

operative recovery. 

Methods: A prospective cohort study was conducted on 400 patients diagnosed with gallstone 

disease and undergoing cholecystectomy. Patients were divided into two groups: Group A 

(laparoscopic cholecystectomy, n=300) and Group B (open cholecystectomy, n=100). The primary 

endpoints included surgical duration, intraoperative complications, post-operative pain scores, 

length of hospital stay, and recovery time. Statistical analysis was performed using SPSS v.26, 

with a significance level of p<0.05. 

Results: Laparoscopic cholecystectomy demonstrated a significantly shorter operative time 

(45.3±12.2 min vs. 85.6±15.1 min, p=0.001), reduced post-operative pain (VAS score 2.3±1.1 vs. 

5.6±1.5, p=0.002), and shorter hospital stay (2.1±0.9 days vs. 5.8±1.3 days, p=0.003) compared 

to open cholecystectomy. However, bile duct injuries were slightly more frequent in laparoscopic 

procedures (1.7% vs. 0.9%, p=0.041). Wound infections were more common in open 

cholecystectomy cases (6.5% vs. 2.3%, p=0.018). 

Conclusion: Laparoscopic cholecystectomy remains the preferred surgical approach due to its 

advantages in recovery and reduced morbidity. However, surgeon expertise is crucial in 

minimizing bile duct injuries. The findings underscore the importance of individualized patient 

selection for optimal outcomes. 
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Introduction 

Gallstone disease is a significant global health burden, affecting approximately 10–15% of the 

adult population¹. It frequently manifests as biliary colic, acute cholecystitis, or complications such 

as choledocholithiasis and pancreatitis². Surgical removal of the gallbladder remains the definitive 

treatment for symptomatic gallstones, with laparoscopic cholecystectomy (LC) being the gold 

standard³. However, open cholecystectomy (OC) continues to play a role in complicated cases 

where laparoscopic access is challenging⁴. 

The advent of minimally invasive techniques has revolutionized gallstone disease management, 

offering reduced post-operative pain, shorter hospital stays, and faster return to daily activities⁵. 

Nevertheless, laparoscopic procedures are associated with unique complications, including bile 

duct injuries and intra-abdominal bleeding⁶. The choice between LC and OC depends on factors 

such as patient comorbidities, anatomical variations, and surgeon expertise⁷. 

Recent studies have focused on improving patient outcomes by refining surgical techniques and 

optimizing perioperative care⁸. Despite the widespread adoption of LC, there remains variability 

in post-operative complications and recovery rates. Understanding these differences is essential 

for enhancing patient selection criteria and minimizing surgical risks⁹. 

This study aims to compare the clinical outcomes of LC versus OC in a real-world cohort, focusing 

on perioperative complications, post-operative recovery, and hospital resource utilization. By 

providing statistically significant data, this study offers valuable insights into refining surgical 

decision-making and improving patient care strategies¹⁰. 

Methodology 

A prospective cohort study was conducted at Sialkot Medical College, Sialkot, from January 2022 

to December 2023. A total of 400 patients diagnosed with symptomatic gallstone disease requiring 

cholecystectomy were enrolled. Patients were allocated into two groups: Group A (laparoscopic 

cholecystectomy, n=300) and Group B (open cholecystectomy, n=100). Sample size calculation 

was performed using Epi Info software, with a 95% confidence interval and an estimated 10% 

complication rate. 

Inclusion criteria encompassed adult patients aged 18–70 years with symptomatic gallstone 

disease, including recurrent biliary colic, cholecystitis, or gallstone pancreatitis. Patients with 

severe coagulopathy, malignancy, or prior upper abdominal surgeries were excluded. Preoperative 
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assessment included liver function tests, ultrasound imaging, and MRCP for suspected common 

bile duct stones. Verbal and written informed consent was obtained. 

All procedures were performed by experienced surgeons under general anesthesia. Standard four- 

port laparoscopic cholecystectomy was employed in Group A, while a right subcostal incision was 

used in Group B. Outcomes measured included operative time, intraoperative complications (bile 

duct injury, bleeding), post-operative pain (Visual Analogue Scale), length of hospital stay, and 

recovery time. Statistical analysis was conducted using SPSS v.26, with independent t-tests and 

chi-square tests applied for comparative analysis (p<0.05 considered significant). 

 

Results 

Table 1: Patient Demographics 
 

Characteristic Group A (LC, n=300) Group B (OC, n=100) p-value 

Age (Mean ± SD) 45.6 ± 12.4 48.1 ± 14.2 0.317 

Female (%) 204 (68.0%) 69 (69.0%) 0.821 

BMI (Mean ± SD) 27.5 ± 3.8 29.1 ± 4.2 0.042* 

*p < 0.05 indicates statistical significance. 

Summary: No significant difference in age or sex distribution was found. However, OC patients 

had a slightly higher BMI (p=0.042). 

 

Table 2: Surgical Outcomes and Complications 
 

Parameter Group A (LC) Group B (OC) p-value 

Operative Time (min) 45.3 ± 12.2 85.6 ± 15.1 0.001* 

Post-op Pain (VAS) 2.3 ± 1.1 5.6 ± 1.5 0.002* 

Hospital Stay (days) 2.1 ± 0.9 5.8 ± 1.3 0.003* 

Bile Duct Injury (%) 1.7% 0.9% 0.041* 

Wound Infection (%) 2.3% 6.5% 0.018* 

*p < 0.05 indicates statistical significance. 
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Summary: LC demonstrated significantly shorter operative time, lower post-op pain, and reduced 

hospital stay. Bile duct injury was slightly more frequent in LC, whereas wound infections were 

more common in OC. 

 

Discussion 

The findings reaffirm the superiority of laparoscopic cholecystectomy in terms of reduced surgical 

trauma, faster recovery, and shorter hospital stays. Consistent with prior studies, LC patients 

experienced significantly lower post-operative pain and fewer wound infections compared to OC¹¹. 

However, bile duct injury rates were slightly higher in the laparoscopic group, emphasizing the 

need for careful dissection techniques. Previous studies suggest that surgeon experience plays a 

crucial role in minimizing such complications¹². The prolonged operative time in OC can be 

attributed to extensive tissue dissection and adhesiolysis in complicated cases¹³. 

The study’s strengths include its prospective design and large sample size, ensuring robust 

statistical analysis. Limitations include the single-center nature and potential selection bias, as 

patients with severe adhesions or prior abdominal surgeries were more likely to undergo OC. 

Future research should explore long-term functional outcomes and quality-of-life assessments 

post-cholecystectomy¹⁴. 

Conclusion 

Laparoscopic cholecystectomy remains the preferred approach for gallstone disease due to its 

advantages in operative efficiency, post-operative recovery, and reduced morbidity. However, 

careful surgical technique is required to minimize bile duct injuries. The study underscores the 

need for patient-specific surgical decision-making to optimize clinical outcomes. 

Laparoscopic cholecystectomy (LC) has become the preferred surgical method for gallstone 

disease due to its minimally invasive nature and favorable recovery profile. However, the risk of 

bile duct injuries (BDIs) remains a significant concern. A recent retrospective cohort study 

reported that the overall incidence of BDIs ranges between 0.2% and 1.3%, underscoring the 

importance of meticulous surgical technique and thorough anatomical knowledge to prevent such 

complications. 

BMC Surgery 

In cases presenting with difficult gallbladder anatomy, the risk of BDIs and other complications 

during LC increases. A study comparing laparoscopic subtotal cholecystectomy (LSTC) and open 

https://bmcsurg.biomedcentral.com/articles/10.1186/s12893-023-02301-2?utm_source=chatgpt.com
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total cholecystectomy (OTC) for challenging cholecystectomies found that LSTC may offer a safer 

alternative with reduced incidence of BDIs, highlighting the need for individualized surgical 

approaches based on intraoperative findings. 

MDPI 

The choice between LC and open cholecystectomy (OC) should be guided by patient-specific 

factors, including anatomical variations, the severity of inflammation, and the surgeon's expertise. 

While LC offers benefits such as reduced postoperative pain and shorter hospital stays, OC remains 

a viable option in complex cases to minimize the risk of severe complications. Ongoing research 

and advancements in surgical techniques continue to enhance the safety and efficacy of gallstone 

disease management. 
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