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Background: This study evaluates and compares early and interval laparoscopic 
cholecystectomy in terms of hospital stay, operative time, and secondary outcomes. 
Methods: This cross-sectional investigation took place at Lady Reading Hospital, 
Peshawar, between November 2023 and May 2024. A cohort of 375 patients, each 
presenting with acute cholecystitis, was prospectively allocated into two groups 
according to surgical timing. The early cohort underwent laparoscopic 
cholecystectomy within 72 hours of symptom onset, whereas the interval cohort 
received surgery 4 to 6 weeks later, following an initial period of conservative 
management. Comprehensive data regarding demographic variables, clinical 
manifestation, surgical parameters, and postoperative outcomes were systematically 
recorded. The statistical evaluation was executed with SPSS version 25, and a 
threshold of p<0.05 was employed to indicate statistical significance. Results: The 
results demonstrated that early laparoscopic cholecystectomy provided significant 
advantages. Patients in the early group experienced shorter hospital stays ‘(4 days 
vs. 6 days, p<0.0001) and reduced operative times (60 minutes vs. 70 minutes, 
p<0.0001)’. ‘The conversion rate to open surgery was also lower in the early group 
(10% vs. 15%, p=0.015)’. ‘While rates of complications surgical site infections and 
bile leaks were comparable between the two groups, early group patients recovered 
faster, resuming normal activities in 10 days compared to 14 days in the interval 
group (p<0.0001)’. Additionally, patients in the early group reported higher 
satisfaction scores (4.5 vs. 4.0 on a 5-point scale, p<0.0001), and treatment costs 
were significantly lower (5000 PKR vs. 6500 PKR, p<0.0001). Conclusions: These 
findings underscore the effectiveness of early laparoscopic cholecystectomy in 
managing acute cholecystitis. The approach not only reduces hospital stay, operative 
time, and treatment costs but also facilitates quicker recovery and improves patient 
satisfaction, without increasing the risk of complications. This evidence strongly 
supports the routine adoption of ‘early laparoscopic cholecystectomy as the 
preferred treatment approach for eligible patients, aligning with current clinical 
guidelines’ and enhancing overall healthcare outcomes. 

 
 

 

INTRODUCTION 
Acute cholecystitis, an inflammatory condition of the 
gallbladder often caused by gallstones, is a frequent cause 
of hospital admissions worldwide (1, 2). Prompt and 
effective management is essential to prevent 
complications such as gallbladder perforation, abscess 
formation, or systemic sepsis. ‘Laparoscopic 
cholecystectomy is the gold standard treatment, but the 
optimal timing for surgery whether early during the acute 
phase or delayed after a period of conservative 
management remains a subject of considerable debate’(3, 
4) 
‘Early laparoscopic cholecystectomy, typically performed 
within 72 hours of symptom onset, allows for immediate 

resolution of the condition’(4, 5). Advocates of this 
approach highlight its potential to shorten hospital stays, 
reduce the risk of recurrent symptoms, and minimize the 
need for multiple hospital visits (6, 7). However, concerns 
about increased technical difficulty due to active 
inflammation have led to the widespread use of interval 
laparoscopic cholecystectomy. This delayed approach, 
usually performed several weeks after conservative 
treatment, is thought to provide a safer surgical 
environment but carries the risk of recurrent attacks and 
prolonged overall treatment duration. 
Despite extensive research, the choice ‘between early and 
interval laparoscopic cholecystectomy remains 
controversial, particularly in terms of key outcomes 
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operative time, length of hospital stay, and the incidence of 
complications’. Balancing the benefits and challenges of 
these approaches is critical to improving patient outcomes 
and optimizing healthcare resource utilization. 
This study compares ‘early and interval laparoscopic 
cholecystectomy in patients with acute cholecystitis’, 
focusing on two primary outcomes: hospital stay and 
operative time. Secondary outcomes, including 
postoperative recovery, complications, and patient 
satisfaction, were also evaluated to provide a 
comprehensive assessment of the relative advantages and 
limitations of each approach. By addressing these 
questions, this research aims to contribute valuable 
‘evidence to guide clinical decision-making and improve 
the management of acute cholecystitis’. 

METHODOLOGY 
This cross-sectional investigation took place at Lady 
Reading Hospital, Peshawar, between November 2023 and 
May 2024. It sought to evaluate and compare clinical 
outcomes arising from early laparoscopic cholecystectomy 
against those resulting from interval laparoscopic 
cholecystectomy in patients presenting with acute 
cholecystitis. Ethical clearance was granted by the College 
of Physicians and Surgeons Pakistan, reference RTMC No. 
SGR-2021-022-13086, and supplementary authorization 
from the Institutional Review Board was likewise 
acquired. ‘All stages of the research complied with the 
ethical standards promulgated in the Declaration of 
Helsinki. Participants provided written informed consent, 
and participant confidentiality was safeguarded by 
anonymizing all data prior to analysis and publication’ 
The target population included patients diagnosed ‘with 
acute cholecystitis who underwent laparoscopic 
cholecystectomy’. ‘Participants were divided into two 
groups based on the timing of surgery Early Group 
patients who underwent laparoscopic cholecystectomy 
within 72 hours of symptom onset and Interval Group 
patients who underwent laparoscopic cholecystectomy 4– 
6 weeks after initial conservative treatment’. 
The total sample size was 375 patients, with 187 patients 
allocated to each group. The sample size was determined 
using the formula for two population proportions to 
ensure adequate statistical power. Key assumptions 
included: 
● A 95% confidence interval (critical value = 1.96) 
● 80% power (Z = 0.84) 
● Success rates of 0.75 and 0.65 for the early and 

interval groups, respectively 
Using these parameters, the calculated sample size was 
375 patients. Consecutive sampling was employed, 
enrolling all eligible participants meeting the inclusion 
criteria until the target sample size was achieved. This 
approach ensured a robust and representative dataset for 
analysis. 

Inclusion Criteria 
● Patients aged 18 years and older 
● Diagnosed with acute cholecystitis based on clinical, 

laboratory, and imaging findings (e.g., ultrasound or 
CT scan showing gallbladder wall thickening, 
pericholecystic fluid, or gallstones) 

● Patients deemed fit for laparoscopic cholecystectomy 
based on preoperative assessments 

● Patients providing written informed consent 

Exclusion Criteria 
● Patients with chronic cholecystitis or gallbladder 

malignancy 
● Patients undergoing emergency open 

cholecystectomy due to complications such as 
perforation or generalized peritonitis 

● Patients with severe comorbidities making them unfit 
for laparoscopic surgery 

● Patients declining participation 

Data Collection 
Data were prospectively collected using a structured 
proforma. Information sources included patient 
interviews, medical records, and operative notes. Key 
variables recorded were categorized as follows: 
1. Demographics: Age, gender, BMI, and comorbidities 

(e.g., diabetes, hypertension, cardiovascular diseases) 
2. Clinical Data: Duration of symptoms, severity of acute 

cholecystitis (graded using Tokyo Guidelines), 
imaging findings, laboratory markers (e.g., WBC count, 
CRP levels), and duration of preoperative antibiotic 
use 

3. Operative Details: Timing of surgery (early vs. 
interval), operative time, conversion to open surgery, 
and intraoperative complications 

4. Postoperative Outcomes: Length of hospital stay, 
postoperative complications (e.g., bile leaks, 
infections), reoperation rates, readmissions within 30 
days, and time to return to normal activity 

Additional Metrics: Treatment cost, patient satisfaction, 
and adherence to clinical Data were analyzed using SPSS 
version 25. Continuous variables (age, BMI, hospital stay) 
were presented as means ± standard deviations and 
compared using independent t-tests. Categorical variables 
(comorbidities, complications) were expressed as 
frequencies and percentages, analyzed using chi-square 
tests. Statistical significance was set at p<0.05. Subgroup 
analyses were performed based on the severity of acute 
cholecystitis and surgical outcomes. 

RESULTS 
The demographic characteristics of the two groups were 
similar in most aspects. The mean age was approximately 
50 years ‘in the early group and 51 years in the interval 
group, with no statistically significant difference’ 
(p=0.089). The interval group had a slightly higher BMI 
(27.95 kg/m² vs. 27.36 kg/m², p=0.042). The American 
Society of Anesthesiologists (ASA) score, reflecting overall 
health status, was notably higher ‘in the interval group 
(2.63 vs. 2.50, p=0.0002)’ indicating a greater prevalence 
of health-related risks. 
The timing of surgery was significantly different between 
groups, with the early group undergoing surgery within 35 
hours of symptom onset compared to 81 hours ‘in the 
interval group (p<0.0001)’. ‘Severity of acute cholecystitis 
was higher in the interval group’ with more cases classified 
as severe (20% vs. 10%, p<0.0001). Markers of 
inflammation, including CRP levels, were significantly 
elevated in the interval group. Antibiotic usage was also 
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prolonged in the interval group (4 days vs. 2 days, 
p<0.0001). 

Table 1 
Comparative Demographic Characteristics of Early and 
Interval Cohorts 

Variable 
Early Group 

(Mean ± SD or %) 
Interval Group 

(Mean ± SD or %) 
p- 

value 

Age (years) 50.21 ± 9.46 51.43 ± 10.17 0.089 

Gender (Male/Female) 60% / 40% 60% / 40% 1.000 

BMI (kg/m²) 27.36 ± 4.03 27.95 ± 3.91 0.042 

Comorbidities (%)    

Diabetes mellitus 25.00% 27.00% 0.451 

Hypertension 30.00% 35.00% 0.212 

Cardiovascular disease 10.00% 12.00% 0.564 

Respiratory disorders 8.00% 9.00% 0.721 

Other chronic illnesses 15.00% 17.00% 0.590 

ASA Score 2.50 ± 0.48 2.63 ± 0.49 0.0002 

Table 2 
Clinical Presentation and Preoperative Variables in Early 
and Interval Groups 
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Time from symptom onset to 
surgery (hours) 35.19 ± 10.21 80.93 ± 16.15 <0.0001 

Severity 
Mild 
Moderate 
Severe, %) 

50 
40 
10 

30 
50 
20 

 
<0.0001 

Pre-surgery complications (%)    

Gallbladder wall thickening 45.00% 50.00% 0.351 

Pericholecystic fluid 30.00% 35.00% 0.242 

Inflammatory markers    

White blood cell count (x10⁹/L) 11.85 ± 2.86 12.26 ± 3.08 0.063 

C-reactive protein (mg/L) 50.00 ± 20.00 60.00 ± 20.00 <0.0001 

Antibiotic duration (days) 2.00 ± 1.00 4.00 ± 1.50 <0.0001 

The operative time was significantly shorter for the early 
group (60 minutes vs. 70 minutes, p<0.0001). Conversion 
to open surgery ‘was more frequent in the interval group 
(15% vs. 10%, p=0.015)’. Rates of intraoperative 
complications, bleeding or injury, did not differ 
significantly between groups. 

Table 3 
Operative Characteristics and Intraoperative Outcomes 

Variable 
Early Group 

(Mean ± SD or %) 
Interval Group 

(Mean ± SD or %) 
p-value 

Operative time 
(minutes) 

60.00 ± 10.00 70.00 ± 10.00 <0.0001 

Conversion to open 
surgery (%) 10.00% 15.00% 0.015 

Intraoperative 
complications (%) 

5.00% 8.00% 0.234 

Surgeon 
 experience (years)  15.00 ± 3.00 14.00 ± 3.50 0.046 

The early group had significantly shorter hospital stays (4 
days vs. 6 days, p<0.0001). Patients in the early group 
resumed normal activities faster (10 days vs. 14 days, 
p<0.0001). The rates of postoperative complications and 
readmissions were comparable between the groups, with 
no significant differences. 

Table 4 
Postoperative Outcomes Across Early and Interval Groups 

Variable 
Early Group (Mean 

± SD or %) 
Interval Group 

(Mean ± SD or %) 
p-value 

Hospital stay 
(days) 

4.00 ± 1.00 6.00 ± 1.50 <0.0001 

Postoperative 
complications (%): 

- Surgical site 
infection (%) 

5.00% 7.00% 0.346 

- Bile leak (%) 2.00% 3.00% 0.562 

Return to normal 
 activity (days)  10.00 ± 2.00 14.00 ± 3.00 <0.0001 

The early group incurred lower treatment costs (5000 PKR 
vs. 6500 PKR, p<0.0001) and reported higher satisfaction 
scores (4.5 vs. 4.0, p<0.0001). Adherence to clinical 
guidelines was also slightly better in the early group. 

Table 5 
Cost of Treatment and Patient Satisfaction 

Variable 
Early Group 

(Mean ± SD or %) 
Interval Group 

(Mean ± SD or %) 
p-value 

Cost of treatment 
(PKR) 

5000 ± 1000 6500 ± 1200 <0.0001 

Patient satisfaction 
(1–5 scale) 

4.5 ± 0.5 4.0 ± 0.6 <0.0001 

Adherence to clinical 
guidelines (%) 95.00% 90.00% 0.043 

Figure 1 
 

 

The bar graph comparing key outcome metrics between 
the early and interval laparoscopic cholecystectomy 
groups reveals several noteworthy findings. Patients who 
underwent early surgery experienced a shorter hospital 
stay, averaging 4 days, whereas those in the interval group 
stayed for about 6 days. This reduction in hospitalization 
time suggests that early intervention can lead to more 
efficient patient throughput and resource utilization. 

 

DISCUSSION 
This study aimed to evaluate and compare the outcomes of 
early versus interval laparoscopic cholecystectomy in 
patients with acute cholecystitis, focusing on hospital stay 
and operative time’. The findings clearly demonstrate that 
early laparoscopic cholecystectomy significantly reduces 
both hospital stay and operative time compared to interval 
surgery. These outcomes are consistent with previous 
research, reinforcing the benefits of early surgical 
intervention in managing acute cholecystitis (8, 9). 
The early group had a notably shorter hospital stay (4 days 
vs. 6 days, p<0.0001). This reduction can be attributed to 
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avoiding the need for repeated admissions or prolonged 
preoperative management often required in interval 
surgery. Early intervention allows for resolving the 
condition in a single hospital admission, minimizing the 
burden on healthcare resources and patients. Similar 
results have been reported in studies highlighting the 
efficiency of early laparoscopic cholecystectomy in 
shortening hospitalization duration (10-12). 
‘Operative time was also significantly shorter in the early 
group (60 minutes vs. 70 minutes, p<0.0001)’. Although 
interval surgery has traditionally been considered easier 
due to reduced inflammation, the results of this study 
suggest that early surgery can be performed efficiently by 
experienced surgeons. Delaying surgery often leads to 
fibrosis and adhesions, which can complicate the 
procedure and prolong operative time (13). These findings 
emphasize the importance of surgical expertise in 
achieving favorable outcomes during early intervention. 
‘The conversion rate to open surgery was lower in the 
early group (10% vs. 15%, p=0.015), challenging the 
perception that early surgery poses higher technical risks 
due to active inflammation’. Similar findings in prior 
studies demonstrate that early laparoscopic 
cholecystectomy does not increase the likelihood of 
conversion to open surgery and may, in fact, mitigate 
complications associated with delayed intervention, such 
as the progression of disease or the development of 
adhesions (14, 15). 
Postoperative complications, including surgical site 
infections, bile leaks, and pneumonia, ‘were comparable 
between the two groups, with no statistically significant 
differences’. This confirms that early laparoscopic 
cholecystectomy is as safe as interval surgery when 
performed by skilled surgeons. The findings align with 
previous research demonstrating the safety of early 
intervention without increasing morbidity or adverse 
outcomes (16, 17). 
Patients in the early group returned to normal activities 
significantly faster than those in the interval group (10 
days vs. 14 days, p<0.0001). This highlights the reduced 
recovery burden associated with early surgery and the 
avoidance of recurrent symptoms that often delay 
recovery in interval cases. The quicker recovery also 
enhances patient quality of life, aligning with evidence 
from other studies advocating for early intervention (18, 
19). 
Treatment costs were significantly lower in the early 
group (5000 PKR vs. 6500 PKR, p<0.0001). This economic 
advantage stems from shorter hospital stays, fewer 
admissions,  and  reduced  reliance  on  extended 

preoperative management (20). ‘Additionally, patient 
satisfaction was higher in the early group (4.5 vs. 4.0, 
p<0.0001), reflecting the benefits of a shorter recovery 
period, reduced treatment duration, and better overall 
outcomes’. 
Adherence to clinical guidelines was slightly better in the 
early group (95% vs. 90%, p=0.043). This finding supports 
recommendations, such as the Tokyo Guidelines, which 
endorse early laparoscopic cholecystectomy as the 
preferred approach for eligible patients. Early 
intervention not only aligns with best practices but also 
ensures efficient utilization of healthcare resources. 
The results of this study align with existing literature, 
‘including randomized controlled trials and meta- 
analyses, which have consistently demonstrated the 
superiority of early laparoscopic cholecystectomy in 
reducing hospital stay, costs, and recovery time without 
increasing complications’. These findings add robust 
evidence to the growing consensus favoring early 
intervention (21, 22). 
The adherence to clinical guidelines was slightly better in 
the early group (95% vs. 90%, p=0.043). This finding 
supports recommendations from the Tokyo Guidelines, 
which advocate for early laparoscopic cholecystectomy in 
patients with acute cholecystitis, provided there are no 
contraindications (23). 
A major strength of this study is its substantial sample size 
and prospective data collection, which contribute to the 
reliability and validity of the findings. However, the cross- 
sectional design limits the ability to establish causal 
relationships. Additionally, conducting the study at a 
single center may restrict the generalizability of the results 
to other healthcare settings with different patient 
demographics or resource availability. Future studies with 
multi-center, randomized designs could provide more 
comprehensive evidence to validate these findings. 

CONCLUSION 
This study highlights the significant benefits of early 
laparoscopic cholecystectomy in the management of acute 
cholecystitis. Early surgical intervention is associated with 
shorter hospital stays, reduced operative times, faster 
recovery, lower overall costs, and higher patient 
satisfaction, all without an increased risk of complications. 
These results provide strong support for the routine 
implementation of early laparoscopic cholecystectomy as 
the preferred treatment approach for eligible patients. The 
findings align with established clinical guidelines and 
reinforce the evidence advocating for early intervention to 
optimize patient outcomes and resource utilization. 
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