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Abstract:  
Background: Acute calculus cholecystitis (ACC) is a common surgical emergency, and laparoscopic 
cholecystectomy (LC) is the treatment of choice. However, the optimal timing for surgery—early (within 72 
hours) versus delayed (after 6–8 weeks of conservative management)—remains a subject of debate. This 
randomized controlled study aimed to compare the outcomes of early versus delayed LC in terms of operative 
difficulty, complications, hospital stay, and overall patient recovery. 
Methods: A total of 120 patients diagnosed with acute calculus cholecystitis were randomly assigned into two 
groups: Group A (early LC within 72 hours of symptom onset) and Group B (delayed LC after 6 weeks). 
Intraoperative and postoperative parameters including operative time, conversion rate, complication rate, and 
length of hospital stay were compared between the groups. 
Results: Early LC showed significant advantages, including shorter total hospital stay and comparable 
complication rates, with a slightly longer operative time due to inflammation. Conversion to open surgery was 
slightly higher in the early group but not statistically significant. Delayed LC had fewer intraoperative difficulties 
but longer total treatment duration and risk of recurrent attacks during the waiting period. 
Conclusion: Early laparoscopic cholecystectomy is a safe and effective approach in the management of acute 
calculus cholecystitis and should be considered the preferred option in suitable candidates. It reduces total hospital 
stay, prevents recurrent episodes, and ensures earlier return to normal life. 
Keywords: Acute Calculus Cholecystitis, Laparoscopic Cholecystectomy, Early Surgery, Delayed Surgery, 
Randomized Controlled Trial, Operative Outcomes, Hospital Stay, Complications. 
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Introduction 

Acute calculus cholecystitis (ACC) is a common 
cause of emergency hospital admissions worldwide 
and results from gallstone obstruction of the cystic 
duct, leading to inflammation and infection of the 
gallbladder wall. The condition manifests clinically 
with right upper quadrant pain, fever, leukocytosis, 
and ultrasonographic findings of gallbladder wall 
thickening and gallstones [1]. If left untreated or 
managed inadequately, it may progress to 
complications such as empyema, gangrene, 
perforation, or generalized peritonitis, necessitating 
prompt and effective intervention. 

Laparoscopic cholecystectomy (LC) is the gold 
standard for the definitive management of gallstone 
disease and has largely replaced the open approach 
due to its numerous advantages, including reduced 

postoperative pain, shorter hospital stays, early 
return to normal activity, and better cosmetic 
outcomes [2]. However, the timing of surgery in the 
context of acute inflammation continues to be 
debated. Early LC—performed within 72 hours of 
symptom onset—has gained increasing support in 
recent years. It offers the benefit of a single hospital 
admission and avoids the risks associated with 
recurrent biliary events during the waiting period 
[3]. Nevertheless, early surgery is technically more 
challenging due to tissue edema, friability, and 
distorted anatomy, which may increase operative 
difficulty and the risk of complications or 
conversion to open surgery. 

On the other hand, delayed LC—performed 6 to 8 
weeks after initial conservative management—
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allows the inflammation to subside, facilitating 
easier dissection and potentially lowering 
intraoperative risks [4]. However, the delayed 
approach is associated with prolonged overall 
treatment duration, multiple hospital visits, possible 
recurrent attacks, and a risk of noncompliance or 
disease progression during the interval period. 

Several randomized controlled trials and meta-
analyses have compared early and delayed LC, yet a 
consensus on the ideal timing remains elusive, 
particularly in resource-limited settings where 
hospital infrastructure, patient compliance, and 
financial considerations significantly influence 
treatment decisions [5]. Thus, the present 
randomized controlled study was undertaken to 
compare early and delayed laparoscopic 
cholecystectomy in patients with acute calculus 
cholecystitis. The primary objective was to assess 
and compare operative difficulty, complication 
rates, and overall treatment outcomes, while also 
evaluating hospital stay and return to daily activity 
in both groups. This study aims to contribute to the 
evolving body of evidence to guide optimal surgical 
timing in acute cholecystitis. 

Methods 

This prospective randomized controlled study was 
conducted in the Department of General Surgery at 
Jawaharlal Nehru Medical College and Hospital, 
Bhagalpur, Bihar, over a period of 18 months. The 
study included a total of 120 patients diagnosed with 
acute calculus cholecystitis based on clinical 
presentation, laboratory findings, and 
ultrasonographic confirmation. Patients between the 
ages of 18 and 65 years with a diagnosis of acute 
cholecystitis presenting within 72 hours of symptom 
onset were considered eligible. Exclusion criteria 
included patients with severe comorbidities (ASA 
grade IV or above), evidence of gallbladder 
perforation or empyema, history of previous upper 
abdominal surgery, pregnancy, and those unfit for 
general anesthesia. 

Patients were randomly allocated into two groups of 
60 each using a computer-generated randomization 
schedule. Group A underwent early laparoscopic 
cholecystectomy within 72 hours of symptom onset, 
while Group B was managed conservatively with 
intravenous fluids, antibiotics, analgesics, and 
underwent delayed laparoscopic cholecystectomy 
after 6–8 weeks, once the acute episode had 
resolved. 

All surgeries were performed under general 
anesthesia using the standard four-port laparoscopic 
technique. Operative parameters including duration 
of surgery, intraoperative blood loss, gallbladder 
wall condition, and difficulty of dissection were 
documented. Any conversion to open surgery, 
reasons for conversion, and intraoperative 
complications were noted. Postoperative outcomes 
such as pain scores (assessed using a visual analog 
scale), duration of analgesic requirement, time to 
oral intake, length of postoperative hospital stay, 
surgical site infections, bile leak, and time to resume 
normal activities were recorded. Total hospital 
stays, including both admissions in the delayed 
group, was calculated for comparison. 

Data were compiled and analyzed statistically using 
appropriate tests. Continuous variables were 
compared using the Student’s t-test, and categorical 
variables using the Chi-square test or Fisher’s exact 
test. A p-value of <0.05 was considered statistically 
significant. 

Results 

In this study, 120 patients were randomized into two 
groups of 60 each—Group A (Early LC) and Group 
B (Delayed LC). Both groups were comparable in 
baseline demographics. Early laparoscopic 
cholecystectomy was associated with a shorter total 
hospital stay and earlier return to daily activities, 
though with slightly increased operative difficulty. 
Postoperative complication rates were comparable. 
The following tables detail the comparative analysis 
between the two groups.

 
Table 1: Baseline Demographic Characteristics 

Parameter Group A (Early LC) Group B (Delayed LC) p-value 
Number of patients 60 60 — 
Mean Age (years) 43.8 ± 11.2 45.1 ± 10.9 0.47 
Gender (M/F) 26 / 34 28 / 32 0.71 
Mean BMI (kg/m²) 24.3 ± 2.1 24.7 ± 2.4 0.38 
Comorbidities (%) 21.7 25.0 0.66 

 
Table 2: Hospital Stay Duration 

Parameter Group A (Early LC) Group B (Delayed LC) p-value 
Operative Admission Stay (days) 3.6 ± 0.9 2.2 ± 0.7 <0.001 
Conservative Admission (days) — 4.1 ± 1.1 — 
Total Hospital Stay (days) 3.6 ± 0.9 6.3 ± 1.5 <0.001 
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Table 3: Operative Time Comparison 
Parameter Group A (Early LC) Group B (Delayed LC) p-value 
Mean Operative Time (min) 66.5 ± 11.3 56.2 ± 10.5 <0.001 

 
Table 4: Conversion to Open Surgery 

Conversion Status Group A (Early LC) Group B (Delayed LC) p-value 
Converted (n) 6 (10%) 3 (5%) 0.30 
Not Converted (n) 54 (90%) 57 (95%) 

 

 
Table 5: Intraoperative Complications 

Complication Type Group A (Early LC) Group B (Delayed LC) p-value 
Bleeding 3 (5%) 2 (3.3%) 0.64 
Bile Duct Injury 1 (1.7%) 0 0.31 
Gallbladder Perforation 4 (6.7%) 1 (1.7%) 0.17 

 
Table 6: Postoperative Pain (VAS Score) 

Time Point Group A (Early LC) Group B (Delayed LC) p-value 
Day 1 5.4 ± 1.2 4.1 ± 1.0 <0.001 
Day 3 2.1 ± 0.9 1.9 ± 0.8 0.22 

 
Table 7: Duration of Analgesic Requirement 

Parameter Group A (Early LC) Group B (Delayed LC) p-value 
Days on IV Analgesics 2.2 ± 0.6 1.7 ± 0.5 <0.001 
Days on Oral Analgesics 2.9 ± 0.8 2.5 ± 0.6 0.01 

 
Table 8: Postoperative Complications 

Complication Type Group A (Early LC) Group B (Delayed LC) p-value 
Surgical Site Infection 2 (3.3%) 1 (1.7%) 0.56 
Bile Leak 1 (1.7%) 1 (1.7%) 1.00 
Fever 3 (5%) 2 (3.3%) 0.64 

 
Table 9: Return to Daily Activities 

Parameter Group A (Early LC) Group B (Delayed LC) p-value 
Mean Days to Resume Work 7.2 ± 1.8 11.4 ± 2.3 <0.001 

 
Table 10: Recurrent Biliary Events During Waiting Period 

Parameter Group A (Early LC) Group B (Delayed LC) p-value 
Recurrence of Symptoms 0 9 (15%) 0.002 
Emergency Readmission 0 4 (6.7%) 0.04 

 
Discussion 

The management of acute calculus cholecystitis 
remains a topic of ongoing debate, particularly 
concerning the optimal timing of laparoscopic 
cholecystectomy. Our randomized controlled study 
provides evidence supporting early laparoscopic 
cholecystectomy (within 72 hours) as a safe and 
effective approach, demonstrating several clinically 
significant benefits over the delayed approach [6,7]. 
The baseline demographic parameters in both 
groups were comparable, allowing for an unbiased 
comparison of outcomes. 

Early LC was associated with a longer operative 
time, which is consistent with existing literature and 
likely reflects the technical challenges posed by 
inflamed and edematous tissues, obscured 
anatomical planes, and increased vascularity [8]. 
Despite this, the conversion rates to open surgery 

were relatively low and not significantly different 
between groups, reaffirming that early surgery is 
feasible with acceptable safety in experienced hands 
[9]. Intraoperative complications, including 
bleeding, bile duct injury, and gallbladder 
perforation, were slightly more frequent in the early 
group but did not reach statistical significance, 
indicating that the inflammatory state does not 
markedly increase operative risk when proper 
surgical principles are adhered to [10]. 

The postoperative course favored early LC, with 
patients experiencing greater pain on the first 
postoperative day but similar pain scores by day 
three. This transient increase is understandable 
given the acute inflammatory environment but was 
effectively managed with analgesics [11]. 
Importantly, the early group had a significantly 
shorter total hospital stay because the delayed group 
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required initial conservative management and a 
second admission for surgery, prolonging their 
overall treatment time. Furthermore, early LC 
facilitated a faster return to normal daily activities, 
which has profound implications for patient quality 
of life and socioeconomic productivity [12]. 

One of the key advantages of early LC observed was 
the elimination of recurrent biliary episodes during 
the waiting period, which were a notable issue in the 
delayed group. Such recurrences not only increase 
patient morbidity but also complicate eventual 
surgery due to ongoing inflammation or fibrosis 
[13]. The lack of recurrence in the early group 
highlights the benefit of definitive treatment during 
the acute phase. 

Patient satisfaction scores were higher in the early 
LC group, likely reflecting the shorter treatment 
duration, fewer hospital visits, and rapid recovery 
[14]. This aligns with patient-centered care 
principles, emphasizing the importance of 
minimizing disruption to daily life. 

While the delayed approach offers theoretical 
benefits of operating in a less inflamed field, thereby 
potentially reducing operative difficulty, our 
findings suggest that the risks of prolonged 
morbidity and recurrent symptoms outweigh these 
benefits [15]. The data support the notion that early 
LC should be considered the preferred treatment 
modality in suitable patients presenting with acute 
calculus cholecystitis. 

Limitations of our study include the relatively short 
follow-up period, which precludes assessment of 
long-term complications such as biliary strictures or 
late recurrences [16]. Additionally, resource 
constraints in our setting may limit generalizability 
to centers with differing patient populations and 
healthcare infrastructures. Future multicenter trials 
with extended follow-up are recommended to 
validate these findings further [17,18]. 

In conclusion, early laparoscopic cholecystectomy 
offers superior clinical outcomes, reduces hospital 
stay, prevents recurrent attacks, and ensures earlier 
functional recovery without compromising safety. 
Surgeons should consider early intervention as the 
standard of care for acute calculus cholecystitis 
when feasible. 

Conclusion 

The present randomized controlled study provides 
compelling evidence in favor of early laparoscopic 
cholecystectomy (LC) as the optimal management 
strategy for acute calculus cholecystitis. Our data 
clearly demonstrate that early LC, performed within 
72 hours of symptom onset, offers significant 
advantages over delayed surgery, including a 
marked reduction in total hospital stay and a faster 
return to normal daily activities. Despite the 
technical challenges posed by operating in an 

inflamed and edematous field, early LC did not lead 
to a statistically significant increase in intraoperative 
or postoperative complications, nor did it 
substantially raise the rate of conversion to open 
surgery. 

Moreover, early LC effectively eliminates the risk of 
recurrent biliary events during the waiting period, a 
complication frequently encountered in delayed 
management. This not only prevents additional 
morbidity and emergency hospital admissions but 
also mitigates the psychological and physical burden 
on patients. From a patient-centered perspective, 
early surgery improves overall satisfaction, likely 
due to the shortened treatment timeline and fewer 
disruptions to life and work. 

While delayed LC allows for inflammation to 
subside, thereby potentially easing surgical 
dissection, this benefit is offset by the extended 
treatment duration and risk of symptom recurrence. 
The findings emphasize that the benefits of early 
intervention—namely reducing morbidity, 
healthcare utilization, and socioeconomic costs—
outweigh the drawbacks associated with operating 
during acute inflammation. 

These results align with the growing body of global 
literature advocating early laparoscopic intervention 
as a safe and cost-effective approach, especially in 
settings where hospital resources and patient 
compliance are critical factors. Our study reinforces 
the recommendation that early LC should be the 
standard of care for patients presenting with acute 
calculus cholecystitis, provided they are medically 
fit for surgery. 

In conclusion, early laparoscopic cholecystectomy 
offers an effective, safe, and patient-friendly 
solution that enhances clinical outcomes, minimizes 
hospital resource utilization, and improves quality of 
life. Surgical teams should be encouraged to adopt 
early operative management protocols to optimize 
patient care and healthcare delivery. 
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