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A B S T R A C T  

Objective: To compare outcomes between early and late laparoscopic 
cholecystectomy (LC) in patients presenting with acute cholecystitis (AC). 
Methodology: This randomized controlled trial was conducted in the Surgical 
Department of Capital Development Authority Hospital, Islamabad, from 29 
October 2019 to 29 April 2020. Patients aged 18–60 years of either gender 
diagnosed with acute cholecystitis—confirmed on ultrasonography by the 
presence of gallstones, a positive sonographic Murphy’s sign, gallbladder wall 
thickening >3 mm, or pericholecystic fluid—were included. Participants were 
randomly allocated into two groups: Group A (early LC) and Group B (late LC). All 
patients received standard preoperative and anesthetic management. Surgeries 
were performed by a single experienced laparoscopic surgeon. Outcomes were 
assessed in terms of conversion to open surgery, bile leak, and mean hospital 
stay. 
Results: The mean age in the early LC group was 44 ± 10.7 years, compared to 40 
± 11.9 years in the late LC group. In Group A, 40% of patients were male and 60% 
were female, whereas in Group B, 35% were male and 65% were female. None of 
the patients in the early LC group required conversion to open surgery, while 9% 
of patients in the late LC group were converted. Bile leak occurred in 2% (1 
patient) of the early LC group compared to 12% (5 patients) in the late LC group. 
The mean hospital stay was shorter in the early LC group (2 ± 1.29 days) compared 
to the late LC group (3 ± 2.84 days). 
Conclusion: Early laparoscopic cholecystectomy was associated with fewer 
complications and a shorter hospital stay and appears to be a better treatment 
option compared to late laparoscopic cholecystectomy in patients with acute 
cholecystitis. 
Keywords: Outcome; early laparoscopic cholecystectomy; late laparoscopic 
cholecystectomy; acute cholecystitis. 
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Introduction 

Acute cholecystitis refers to gallbladder swelling caused 

by blockage of the cystic duct or disrupted gallbladder 

drainage.1 This disruption is frequently linked to gallstones 

or thickened bile.1 Gallbladder disorders affect both 

genders, though some groups are more susceptible. The 

likelihood rises among females, individuals with obesity, 

pregnant patients, and those in their forties.1 AC presents 

with persistent pain in the right upper abdomen, loss of 

appetite, vomiting, nausea and fever. Around 95% of 

cases, gallstones are present, while 5% of cases occur 

without stones.2 Patients showing symptoms suggestive of 

acute cholecystitis should have an abdominal ultrasound to 

confirm the diagnosis. If the initial ultrasound is 

inconclusive or to exclude complications or alternative 

diagnoses, additional imaging techniques should be 

considered.2  

Early concerns included active inflammation, challenging 

dissection, and a greater risk of complications. However, 
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with growing expertise, it is now widely recognized that 

laparoscopic cholecystectomy is safe and offers more 

benefits compared to open surgery.3,4 However the optimal 

timing for laparoscopic cholecystectomy remains unclear 

and it is typically managed with two timing strategies for 

LC.5 The first is early cholecystectomy, where the 

procedure is performed within the same hospital stay, 

typically within 3 days of symptom onset. The second is 

interval cholecystectomy, which involves initial 

conservative treatment followed by surgery in a 

subsequent hospital admission, usually scheduled 3–9 

weeks later.5-7 These approaches are influenced by hospital 

resources, the surgeon’s proficiency, and the patient's 

general health. 

Usually, the timing of the laparoscopic cholecystectomy 

for acute cholecystitis has been questioned, with numerous 

studies offering differing observations regarding the 

optimal timing for the surgeries. Few evidences suggested 

that the early LC, performed within 24 to 48 hours of 

symptom onset, is linked to lower rates of the 

complications, decreased hospital stays, and enhanced 

overall outcomes.8,9 On the other hand reported that the 

both early and delayed laparoscopic cholecystectomy are 

considered safe for treating acute cholecystitis; however, 

patients undergoing early surgery experience quicker 

recovery and lower pain levels.10,11 Comparatively, other 

advocate for a delayed approach to PTGBD,12,13 

disagreeing that the initial conservative management 

followed by the delayed LC after the resolution of acute 

inflammation reduces the risk of the complications rates 

like as injury to bile duct and bleeding intra-operatively. 

Given above differing evidences, this study is significant 

as it aims to provide clarity on the optimal timing of LC to 

improve patient safety, enhance recovery, and guide 

surgical practice. 

Methodology 

A randomized controlled trial was conducted at the 

Surgical Department of Capital Development Authority 

Hospital, Islamabad, over duration of six months from 

October 2019 to April 2020. The sample size was 

calculated using the World Health Organization (WHO) 

formula, based on a 3.3% complication rate in early 

laparoscopic cholecystectomy (LC) compared to a 25% 

complication rate in late LC, with a 5% level of 

significance and 90% power of the test. A consecutive 

(non-probability) sampling technique was employed. 

Patients aged between 18 to 60 years of both genders 

presenting with acute cholecystitis, confirmed by 

ultrasound findings such as the presence of gallstones, 

sonographic Murphy’s sign, gallbladder wall thickening 

greater than 3 mm, or pericholecystic fluid, were included 

in the study. Patients with choledocholithiasis or empyema 

gallbladder (as assessed by ultrasound) and those with a 

history of previous upper abdominal surgery (as 

determined by medical history) were excluded.   

A complete medical history, routine physical 

examinations, ultrasound and relevant anesthesia fitness 

assessments were performed for all patients. All the 

patients were randomly assigned into two groups: Group 

A underwent early laparoscopic cholecystectomy (LC), 

while Group B underwent late LC. All patients received 

preoperative sedation with Midazolam 7 mg one hour 

before surgery. Anesthesia induction was carried out using 

Propofol at a dose of 2 mg/kg body weight, Atracurium 0.5 

mg/kg, and Tramadol 1 mg/kg. All procedures were 

performed by a single experienced laparoscopic surgeon 

who is a fellow of the College of Physicians and Surgeons 

Pakistan (CPSP). The outcomes were assessed in terms of 

conversion to open cholecystectomy, incidence of bile 

leak, and mean hospital stay. All the data was entered and 

analyzed by SPSS version 22. Conversion to open 

cholecystectomy and bile leak was compared between two 

groups. Post stratification chi square test was applied (P ≤ 

0.05) was considered significant.  

 Results  

Overall average age of patients in Group A was 44 ±10.7 

years, while in Group B it was 40 ±11.9 years, (p= 0.1049). 

According to the gender distribution, Group A had 17 male 

patients (40%) and 26 female patients (60%), while Group 

B had 15 males (35%) and 28 females (65%) (p= 0.655). 

Table I  

In Group A, none of the patients required conversion to 

open surgery, while in Group B, 4 patients (9%) required 

conversion, showing a statistically significant difference 

(p = 0.040). Bile leak was observed in 1 patient (2%) in 

Group A and in 5 patients (12%) in Group B; however, this 

difference was not statistically significant (p = 0.090). The 

average hospital stay was significantly shorter in Group A,  

Table I: Descriptive statistics of age and gender. (n=86) 

Variables  Early LC group Delayed LC group *P Value 

Age  Mean + SD 44 ± 10.7 40 ± 11.9 0.104 

 

Gender  

Male 17(40%) 15(35%)  

0.655 Female 26(60%) 28(65%) 
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with a mean of 2 ± 1.29 days, compared to 3 ± 2.84 days 

in Group B (p = 0.038). Table II 

Stratified analysis of outcomes by age, gender, and obesity 

showed that early LC group consistently resulted in fewer 

complications and shorter hospital stays compared to late 

LC group, though most differences were not statistically 

significant (p=>0.05). Conversion to open surgery 

occurred only in late LC group, with slightly higher rates 

in younger, obese, and both male and female patients. Bile 

leaks were also more frequent in late LC group across all 

subgroups. Hospital stays were generally shorter in early  

LC group for all age, gender, and obesity categories, with 

the difference being nearly significant in non-obese 

patients (p=>0.05). Table III 

Discussion 

The AC, a common disorder encountered in emergency 

settings, typically presents with abrupt abdominal pain. 

Since LC remains the gold standard for treatment, but the 

optimal timing of LC continues to be a topic of significant 

debate and ongoing controversy, this study was conducted 

to compare the outcomes between early and delayed LC in 

patients presenting with acute cholecystitis. The overall 

mean age was 44 ± 10.7 years in the early LC group and 

Table II: Outcomes in terms of conversion, bile leak and hospital stays. (n= 86) 

Outcomes  Early LC group Delayed LC group P value 

 

Conversion  

Yes  0(0%) 4(9%) 
0.040 

No  43(100%) 39(91%) 

 

Bile leak  

Yes  1(2%) 5(12%) 
0.090 

No  42(98%) 38(88%) 

Hospital stay Mean ± SD 2 ± 1.29 days 3 ± 2.84 days 0.038 

Table III: Stratification of outcomes with respect to the age, gender and obesity. (n=86) 

Variables  CONVERSION  Early LC group Delayed LC group P value 

 

Age groups 
18-30 years 

Yes   0 2 
0.136 

No  20 17 

31-60 years 
Yes   0 2 

0.157 
No  23 22 

 

Gender  
Male  

Yes 0 2 
0.119 

No 17 13 

Female  
Yes 0 2 

0.164 
No 26 26 

 

Obesity  
Obese  

Yes 0 3 
0.062 

No 18 14 

Non Obese  
Yes 0 1 

0.322 
No 25 25 

Bile leak  

 

Age groups 

 Bile leak Early LC group Delayed LC group P value 

18-30 years 
Yes 0 2 

0.136 
No 20 17 

31-60 years 
Yes 1 3 

0.316 
No 22 21 

 

Gender  
Male  

Yes 0 2 
0.119 

No 17 13 

Female  
Yes 1 3 

0.335 
No 25 25 

 

Obesity  
Obese  

Yes 1 3 
0.261 

No 17 14 

Non Obese  
Yes 0 2 

0.157 
No 25 24 

Hospital stay  

 

Age groups  

 Hospital stay  GROUP A GROUP B P value 

18-30 years Mean and SD   2 ± 1.54 3 ± 1.97 0.084 

31-60 years Mean and SD  3 ± 1.88 4 ± 1.91 0.077 

Gender  Male  Mean and SD   2 ± 1.77 3 ± 2.81 0.232 

Female  Mean and SD  2 ± 1.69 3 ± 2.75 0.116 

Obesity  Obese  Mean and SD   3 ± 2.06 4 ± 3.02 0.258 

Non Obese Mean and SD  2 ± 1.66 3 ± 1.95 0.054 
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40 ± 11.9 years in the delayed LC group, with a female 

predominance in both groups, 26 (60%) and 28 (65%) 

respectively.  Consistently, Ahmad MS et al¹⁴ reported that 

the average age of participants was 43.70 ± 5.91 years, 

with 18 (36.00%) males and 32 (64.00%) females. 

Similarly, another study by Iftikhar M et al¹⁵ found that in 

the early LC group, the average patient age was 42.5 ± 10.3 

years, while in the delayed group, it was 44.1 ± 9.8 years. 

Both groups showed a comparable gender distribution, 

with a slight predominance of females. The female 

predominance in gallbladder disease may due to several 

factors, like female sex hormones such as estrogen and 

progesterone, which are known to increase cholesterol 

saturation in bile and decrease gallbladder motility, 

respectively, thereby promoting cholelithiasis. 

Furthermore, pregnancy, use of oral contraceptives, and 

hormonal replacement therapy further contribute to the 

higher prevalence of gallbladder disease among women. 

According to the effectiveness in this study in early LC 

group showed none of patients had converted to open 

cholecystectomy and lower rate of bile leak 1(2%) whereas 

in delayed group 4(9%) patients had converted to open 

cholecystectomy. And 5(12%) patients had bile leak. In 

aligns to this study Iftikhar M et al¹⁵ reported that the early 

LC group had a shorter mean operative time (60.2 ± 12.4 

minutes), lower conversion to open surgery (3.3%), and 

less mean blood loss (45.6 ± 8.2 mL), whereas delayed LC 

group showed a longer operative time (75.6 ± 15.3 

minutes), higher conversion rate (10.3%), and greater 

blood loss (52.4 ± 10.1 mL) with significance difference 

(p=0.001). Comparatively Ahmad MS et al¹⁴ reported that 

the early laparoscopic cholecystectomy showed fewer 

complications (p<0.04), reduced hospitalization duration 

(p<0.003), and more rapidly healing. Consistently Nasir M 

et al9 reported that the open cholecystectomy was done in 

6 patients (7.9%) in early LC group and 16 patients 

(21.0%) in delayed LC group, showing a significant 

distinction between the two groups (P=0.021).  

Furthermore, the Bundgaard NS et al17 concluded that the 

early LC for acute cholecystitis, even after 5 days of 

symptom onset, remains safe and does not lead to higher 

complication rates. The length of symptoms in AC is not 

an independent risk factor and should not affect the 

surgeon's choice to proceed with ELC.17 On the other hand 

Budiæcã OA et al18 found that early LC is associated with 

benefits such as shorter hospital stays and reduced 

conversion rates to open surgery, thereby confirming the 

effectiveness of early intervention. Additionally, few other 

recent studies alos reported that the early LC is effective 

than delayed LC.19,20 Additionally this study showed the 

average hospital stay was significantly shorter in early LC 

group, with a mean of 2 ± 1.29 days, compared to 3 ± 2.84 

days in delayed group (p = 0.0385). These findings were 

similar according to the studies by Ahmad MS et al¹⁴ and 

Wani H et al3, while inconsistently Raja S et al5 reported 

that there were no significant differences in operative 

duration or length of postoperative hospitalization 

between the groups. 

In this study based on stratification the early LC group had 

fewer complications and shorter hospital stays than the late 

LC group, though differences were mostly not statistically 

significant. Conversion to open surgery and bile leaks 

were more common in the late LC group, especially among  

younger, obese, and both male and female patients. 

Overall early LC proves to be a safe and effective 

intervention for AC, offering several advantages like 

reduced hospital stays and lower rate of the conversion to 

open surgeries. Though, the limitations of this study 

include its relatively small sample size and the lack of 

long-term follow-up data on complications. Hence future 

large-scale, multi-center studies with extended follow-up 

are needed to better understand the long-term outcomes 

and refine patient selection criteria for optimal surgical 

timing for patients with acute cholecystitis. 

Conclusion  

Study concludes that the early intervention may be safer 

and more effective, reducing complications and improving 

patient recovery times. Based on the observed trends, early 

laparoscopic cholecystectomy should be considered the 

preferred approach for acute cholecystitis. Further large-

scale studies are required to confirm these findings and to 

establish standardized guidelines for the timing of LC in 

clinical practice. 
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