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Abstract: 
Background: Laparoscopic cholecystectomy (LC) is the gold standard for the treatment of gallstone disease due 
to its minimally invasive nature, shorter recovery time, and lower complication rates. However, conversion to 
open cholecystectomy (OC) may be required in certain cases due to technical difficulties, complications, or patient 
factors. Understanding the conversion rate and its causes is critical for improving surgical outcomes. 
Aim: To evaluate the rate of conversion from laparoscopic to open cholecystectomy and identify the factors 
contributing to these conversions. 
Methods: A prospective observational study was conducted on 200 patients undergoing laparoscopic 
cholecystectomy over a 12-months period at King George’s Medical University Lucknow, Uttar Pradesh, India. 
The conversion rate, intraoperative challenges, and patient-related factors were analysed. Data were correlated 
with patient demographics, clinical presentations, and imaging findings. 
Results: The conversion rate was 6%, with dense adhesions (50%) and unclear anatomy due to acute inflammation 
(25%) being the most common causes, bleeding as 2nd most common cause (15%). Advanced age, male sex, and 
prior attempted open or laparoscopic cholecystectomy were identified as significant predictors of conversion. 
Conclusion: While laparoscopic cholecystectomy remains the preferred approach for gallstone disease, certain 
patient and surgical factors can necessitate conversion to open cholecystectomy. Preoperative identification of 
high-risk patients and careful intraoperative decision-making are essential to minimize complications and 
optimize outcomes. 
Keywords: Laparoscopic cholecystectomy, open cholecystectomy, conversion rate, gallstone disease, 
intraoperative challenges, surgical outcomes. 
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Introduction

Laparoscopic cholecystectomy (LC) has 
revolutionized the management of gallstone disease 
and has become the gold standard surgical technique 
due to its minimally invasive nature, reduced 
postoperative pain, shorter hospital stays, and faster 
recovery [1]. Introduced in the late 1980s, LC has 
largely replaced open cholecystectomy (OC) in 
routine practice. However, despite its advantages, 
the laparoscopic approach may not always be 
feasible, necessitating conversion to open surgery in 
certain situations [2]. 

The decision to convert from LC to OC is influenced 
by various intraoperative and patient-related factors. 
Dense adhesions from previous surgeries, unclear 
anatomy, intraoperative bleeding are among the 
most common reasons for conversion [3]. While 
conversion is not inherently a complication, it is 

often viewed as an indicator of increased surgical 
difficulty and is associated with longer operative 
times, higher morbidity, and extended hospital stays 
[4]. 

Understanding the predictors of conversion is 
critical for optimizing patient outcomes and 
improving surgical planning. Preoperative factors 
such as male sex, advanced age, obesity, and prior 
attempted open or laparoscopic cholecystectomy 
have been implicated in increasing the risk of 
conversion. Similarly, conditions like mirizzi 
syndrome, empyema, or gallbladder perforation add 
complexity to the laparoscopic procedure, often 
prompting a shift to open surgery [5]. 

Despite extensive advancements in surgical 
techniques and technologies, conversion rates 
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remain a reality in laparoscopic surgery, with 
reported rates ranging from 5% to 10%. These 
variations highlight the need for continued research 
to identify modifiable risk factors and refine surgical 
strategies. A better understanding of the causes of 
conversion can help surgeons anticipate challenges, 
select appropriate candidates for LC, and develop 
tailored approaches to minimize the need for 
conversion [6, 7]. 

This study aims to evaluate the conversion rate of 
laparoscopic to open cholecystectomy and identify 
the underlying causes. By analysing patient 
demographics, clinical presentations, and 
intraoperative challenges, this research seeks to 
provide valuable insights for improving surgical 
outcomes and enhancing the safety and efficacy of 
laparoscopic cholecystectomy. 

Methodology 

Study Design 

This was a prospective observational study 
conducted over a 12-months period in the 
Department of General Surgery  at King George’s 
Medical University Lucknow, Uttar Pradesh, India. 
The study aimed to evaluate the conversion rate 
from laparoscopic to open cholecystectomy and 
identify the factors contributing to these 
conversions. 

Study Population 

• Inclusion Criteria: 

1. Patients aged 18–70 years diagnosed with 
gallstone disease and scheduled for elective 
laparoscopic cholecystectomy. 

2. Patients presenting with  empyema or 
gallbladder perforation deemed suitable for 
laparoscopic intervention. 

3. Patients providing informed consent to 
participate in the study. 

• Exclusion Criteria: 

1. Patients unfit for general anaesthesia. 
2. Patients with known malignancies or advanced 

gallbladder cancer. 
3. Patients undergoing primary open 

cholecystectomy without an initial laparoscopic 
attempt. 

Sample Size 

A total of 200 patients meeting the inclusion criteria 
were enrolled in the study. 

Data Collection 

1. Preoperative Assessment: 

o Patient demographics, including age, sex, 
and body mass index (BMI). 

o History of previous attempted open or 
laparoscopic cholecystectomy or history of 
partial cholecystectomy s, comorbidities, 
and clinical presentation (e.g., acute or 
chronic symptoms). 

o Preoperative imaging findings from 
ultrasound or CT, noting gallbladder wall 
thickness, pericholecystic fluid, and stone 
size. 

2. Intraoperative Data: 

o Indications for conversion, including 
adhesions, unclear anatomy, bleeding. 

o Duration of surgery and any intraoperative 
complications. 

o Surgeon’s decision-making criteria for 
conversion. 

3. Postoperative Outcomes: 

o Length of hospital stay, postoperative 
complications, and time to recovery. 

Outcome Measures 

1. Conversion rate: Percentage of patients 
requiring conversion to open cholecystectomy. 

2. Causes of conversion: Proportions of patients 
converted due to specific intraoperative factors. 

3. Risk factors: Association of patient and clinical 
characteristics with the likelihood of 
conversion. 

Statistical Analysis 

• Data were analysed using statistical software, 
with descriptive statistics summarizing patient 
demographics, intraoperative findings, and 
outcomes. 

• Chi-square tests and logistic regression were 
used to identify significant predictors of 
conversion. 

• A p-value of <0.05 was considered statistically 
significant. 

Results 

Among the 200 patients undergoing laparoscopic 
cholecystectomy, 12 required conversion to open 
cholecystectomy, resulting in a conversion rate of 
6%. The primary reasons for conversion included 
dense adhesions (50%), unclear anatomy (25%), 
intraoperative bleeding (15%) and other causes 
(10%). Significant predictors of conversion were 
advanced age, male sex, and prior attempted open or 
laparoscopic cholecystectomy. 

Table 1: Demographic Characteristics of Patients 

This table summarizes the demographic features of 
the study population.
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Table 1: Demographic Characteristics 
Characteristic Frequency (n=200) Percentage (%) 
Mean Age (years) 48.6 ± 10.2 - 
Male 120 60 
Female 80 40 
BMI >30 kg/m² 25 25 

 
Table 2: Conversion Rate by Patient 
Demographics 

This table illustrates the conversion rate across key 
demographic subgroups.

 
Table 2: Conversion Rate by Demographics 

Demographic Factor Conversion Cases (n=12) Conversion Rate (%) 
Male 8 13.3 
Female 4 10 
Age >50 years 9 18 
BMI >30 kg/m² 5 20 

 
Table 3: Causes of Conversion The table categorizes the primary reasons for 

conversion from laparoscopic to open 
cholecystectomy.

 
Table 3: Causes of Conversion 

Cause Frequency (n=12) Percentage (%) 
Dense Adhesions 6 50 
Unclear Anatomy 3 25 
Intraoperative Bleeding 2 15  

1 10 
 
Table 4: Preoperative Predictors of Conversion This table highlights clinical and imaging findings 

associated with increased conversion risk.
 

Table 4: Predictors of Conversion 
Predictor Conversion Cases (n=12) Conversion Rate (%) 
Gallbladder Wall Thickness >4 mm 8 66.7 
Pericholecystic Fluid 6 50 
Previous Abdominal Surgery 7 58.3 

 
Table 5: Intraoperative Complications The table summarizes complications encountered 

during laparoscopic cholecystectomy.
 

Table 5: Intraoperative Complications 
Complication Frequency (n=100) Percentage (%) 
Bleeding 8 8 
Bile Duct Injury 2 2 
None 90 90 

 
Table 6: Operative Time and Hospital Stay This table compares the operative time and hospital 

stay between laparoscopic and converted cases.
 

Table 6: Operative Time and Hospital Stay 
Outcome Laparoscopic Cases (n=88) Converted Cases (n=12) 
Mean Operative Time (Minutes) 60 ± 15 120 ± 20 
Mean Hospital Stay (Days) 2 ± 1 5 ± 2 

 
Table 7: Conversion Rate by Clinical 
Presentation 

This table examines the relationship between 
clinical presentations and conversion rates.
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Table 7: Conversion by Clinical Presentation 
Presentation Conversion Cases (n=12) Conversion Rate (%) 
Acute Cholecystitis 6 30 
Chronic Cholecystitis 3 7.5 
Empyema 2 25 
Gallbladder Perforation 1 50 

 
Table 8: Postoperative Complications This table outlines postoperative complications 

observed in the study population.
 

Table 8: Postoperative Complications 
Complication Laparoscopic Cases (n=88) Converted Cases (n=12) 
Wound Infection 4 2 
Prolonged Ileus 1 1 
None 83 9 

 
Table 9: Risk Factor Analysis for Conversion This table summarizes the odds ratios for significant 

risk factors associated with conversion.
 

Table 9: Risk Factor Analysis 
Risk Factor Odds Ratio (95% CI) p-Value 
Age >50 Years 2.5 (1.2–5.4) 0.02 
Male Sex 1.8 (1.0–3.3) 0.04 
Gallbladder Wall Thickness >4 mm 3.4 (1.8–6.5) 0.01 

 
Table 10: Patient Satisfaction and Outcomes This table presents patient satisfaction rates and 

perceived outcomes post-surgery.
 

Table 10: Patient Satisfaction and Outcomes 
Satisfaction/Outcome Laparoscopic Cases (%) Converted Cases (%) 
Highly Satisfied 90 75 
Partially Satisfied 8 20 
Dissatisfied 2 5 

 
Discussion 

Overview 

This study evaluated the conversion rate from 
laparoscopic to open cholecystectomy and identified 
the associated causes and risk factors [8]. The 
findings revealed a conversion rate of 6%, consistent 
with the rates reported in global literature (5–15%). 
Dense adhesions, unclear anatomy, and 
intraoperative bleeding were the primary reasons for 
conversion [9]. Advanced age, male sex, and prior 
attempted open or laparoscopic cholecystectomy 
emerged as significant predictors of conversion [10]. 
These results underscore the importance of 
preoperative assessment and intraoperative 
decision-making in optimizing patient outcomes. 

Conversion Rate and Its Implications 

The 6% conversion rate observed in this study 
reflects the challenges inherent in laparoscopic 
cholecystectomy, particularly in complex cases. 
While conversion is not a surgical failure, it often 
indicates increased technical difficulty or 
complications, necessitating a shift to the open 
approach for patient safety. Conversion was more 

frequent in acute presentations such as empyema 
and gallbladder perforation, highlighting the impact 
of inflammatory processes on surgical feasibility 
[11-13]. 

Causes of Conversion 

1. Dense Adhesions (50%): 

Adhesions due to empyema gall bladder, history of 
gall bladder perforation with pcd  in situ, 
xanthogranulomatous cholecystitis, previous  prior 
attempted open or laparoscopic cholecystectomy or 
chronic inflammation were the most common reason 
for conversion. They obscure anatomical landmarks, 
increasing the risk of bile duct injury. 

2. Unclear Anatomy (25%): 

Mirizzi syndrome, Parkland grade 4 and 5 often 
distort normal anatomy, making it difficult to 
achieve the critical view of safety laparoscopically. 

3. Intraoperative Bleeding (15%): 

Bleeding from cystic artery branches or liver bed 
veins posed significant challenges, warranting 
conversion to ensure haemostasis. 
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Predictors of Conversion 

1. Advanced Age and Male Sex: 

o Male patients had a higher conversion rate 
(13.3%) compared to females (10%), 
possibly due to more severe fibrosis and 
adhesions. 

o Age >50 years was associated with an 18% 
conversion rate, likely due to comorbidities 
and delayed surgical presentations. 

2. Gallbladder Wall Thickness and 
Pericholecystic Fluid: 

o Patients with gallbladder wall thickness >4 
mm or pericholecystic fluid were more 
likely to undergo conversion, indicating 
advanced disease. 

3. Previous  attempted open or laparoscopic 
cholecystectomy: 

o Adhesions from prior surgeries increased 
the complexity of laparoscopic dissection, 
leading to a conversion rate of 58.3% in 
this subgroup. 

4. Relative: 
o Patient unfit for general anaesthesia, post 

pancreatitis, post ERCP  

Operative and Postoperative Outcomes 

1. Operative Time: 

o Converted cases had significantly longer 
operative times (120 ± 20 minutes) 
compared to laparoscopic cases (60 ± 15 
minutes), reflecting the technical 
challenges of conversion. 

2. Hospital Stay: 

o Patients requiring conversion had a mean 
hospital stay of 5 ± 2 days, more than 
double that of laparoscopic cases (2 ± 1 
days). 

3. Complications: 

o Postoperative complications were more 
frequent in converted cases, including 
wound infections (16.7%) and prolonged 
ileus (8.3%), emphasizing the need for 
meticulous postoperative care. 

Clinical Implications 

1. Preoperative Planning: 

o Identifying high-risk patients using clinical 
and imaging criteria can guide preoperative 
discussions and surgical planning. 

o In patients with advanced age, significant 
adhesions, or acute inflammation, surgeons 
should counsel regarding the possibility of 
conversion. 

2. Intraoperative Decision-Making: 

o Early decision-making during surgery is 
crucial to avoid complications. Prolonged 
attempts to complete a difficult 
laparoscopic procedure may increase 
morbidity. 

3. Skill Development: 

o Ensuring surgeon proficiency in both 
laparoscopic and open techniques is 
essential to manage conversions 
effectively. 

Strengths of the Study 

1. Comprehensive Analysis: 

o The study analyzed a wide range of 
demographic, clinical, and intraoperative 
variables, providing a holistic 
understanding of conversion factors. 

2. Relevance to Current Practice: 

o By focusing on a common surgical 
procedure, the findings are directly 
applicable to everyday surgical practice. 

Limitations 

1. Single-Center Design: 

o The study was conducted at a single tertiary 
care center, limiting the generalizability of 
findings to other settings. 

2. Sample Size: 

o While adequate for identifying major 
trends, a larger sample size may provide 
more robust conclusions regarding less 
common conversion causes. 

3. Short Follow-Up: 

o Long-term outcomes, such as chronic pain 
or quality of life, were not assessed, 
restricting insights into postoperative 
recovery. 

Recommendations 

1. Preoperative Risk Stratification: 

o Incorporating imaging markers such as 
gallbladder wall thickness and 
pericholecystic fluid into risk prediction 
models can help identify high-risk patients. 

2. Surgical Training: 

o Continued training in laparoscopic 
techniques, as well as proficiency in open 
surgery, is essential for handling complex 
cases. 

3. Future Research: 
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o Multicenter studies with larger cohorts are 
needed to validate findings and explore 
long-term outcomes after conversion. 

Conclusion 

Laparoscopic cholecystectomy remains the 
preferred approach for gallstone disease due to its 
minimally invasive nature and favorable outcomes. 
However, conversion to open cholecystectomy is 
occasionally required due to technical difficulties, 
patient-related factors, or intraoperative 
complications. By identifying high-risk patients 
preoperatively and making timely intraoperative 
decisions, surgeons can minimize complications and 
optimize patient outcomes. The insights from this 
study reinforce the need for tailored surgical 
approaches and continuous skill development in 
managing complex cholecystectomy cases. 
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