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Abstract 

Background: Early versus interval laparoscopic cholecystectomy is a key consideration in 

managing acute calculus cholecystitis. The timing of surgery impacts both patient outcomes and 

healthcare resource use. Evaluating the safety and feasibility of each approach helps guide optimal 

treatment strategies. Aim and objective: To assess and compare the safety and practical viability 

of performing early versus interval laparoscopic cholecystectomy in patients diagnosed with acute 

calculus cholecystitis. Materials and methods: A prospective, comparative, interventional study 

was carried out between July 2023 and December 2024. A total of 100 patients diagnosed with 

acute calculus cholecystitis were enrolled. Among them, 46 patients were randomly allocated to 

undergo early laparoscopic cholecystectomy, while 54 were assigned to the interval surgery group. 

Patient selection and randomization were done following predefined inclusion and exclusion 

criteria. Results: The comparison between the early and interval laparoscopic cholecystectomy 

groups revealed no statistically significant variations in conversion rates to open surgery, operative 

duration, the incidence of postoperative complications, or the length of postoperative 

hospitalization. However, the early laparoscopic cholecystectomy group showed significantly 

intraoperative complications and required intraoperative modifications. Additionally, patients in 

the early surgery group had a notably shorter overall hospital stay. Conclusion: The findings of 

this study indicate that performing laparoscopic gallbladder removal at an early stage is both safe 

and practical for patients with acute calculous cholecystitis, even in cases where intraoperative 

challenges are more pronounced. Both groups had similar operative times and postoperative stays, 

with no major complications or conversions. Early surgery significantly reduced total hospital stay, 

supporting it as the preferred approach. 
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Graphical Abstract 

 

Introduction:  

Acute calculus cholecystitis is one 

of the most frequent emergencies in 

gastrointestinal and hepatobiliary surgery, 

especially affecting older populations [1]. 

Cholecystectomy remains the definitive 

treatment, with laparoscopic 

cholecystectomy (LC) now widely 

accepted as the standard surgical approach 

[8]. However, the optimal timing of LC 

whether early (within 5 to 7 days of 

symptom onset [12]) or delayed (after 6–8 

weeks of conservative management) 

continues to be a topic of clinical debate [4,-

10,13]. 

Early LC offers the advantage of 

definitive treatment during the same 

hospital admission, potentially reducing 

complications, recurrence, and total 

hospital stay. On the other hand, technical 

difficulties such as inflammation, edema, 

and distorted anatomy may increase the risk 

of intraoperative complications during 

early surgery [2,3]. Delayed LC allows 

inflammation to resolve but carries the risk 

of recurrent symptoms, failed conservative 

therapy, and longer overall treatment 

duration [11]. 

This research is designed to 

evaluate both the safety and practical 

feasibility of performing laparoscopic 

cholecystectomy either at an early stage or 

after a delay (interval) in patients diagnosed 

with acute calculus cholecystitis and help 

guide optimal surgical timing. 

 

Materials and Methods  

The research employed a 

prospective, comparative approach at the 

General Surgery Department and Surgical 

Gastroenterology, GMCH, Udaipur, after 

secure permission from the Institutional 

Research Ethics Committee. One hundred 

patients diagnosed with acute calculus 

cholecystitis and scheduled for 

laparoscopic cholecystectomy were 

enrolled following informed written 

consent. 

Patients aged 18 years or older of 

both genders are admitted with acute 
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calculus cholecystitis were included. Those 

presenting after 7 days of symptom onset 

with complicated cholecystitis, patients 

with choledocholithiasis or those who had 

undergone ERCP were excluded from the 

research. 

Eligible participants were randomly 

divided into two groups using a 

randomization technique. Group A (early 

laparoscopic cholecystectomy) comprised 

46 patients who underwent surgery within 5 

to 7 days after the onset of symptoms. 

Group B (interval laparoscopic 

cholecystectomy) included 54 patients who 

first received conservative management 

and then had surgery roughly six weeks 

later. 

All patients underwent thorough 

preoperative evaluation, including clinical 

examination and investigations such as 

CBC, KFT, LFT, coagulation profile, 

abdominal ultrasound and additional tests 

as required. Intraoperative findings such as 

adhesions, bile leaks, additional port use, 

operative time, and conversion to open 

operation were documented. Postoperative 

outcomes including analgesic needs, 

complications, drain removal timing, and 

hospital stay duration, were also 

documented using a standardized data 

collection form. 

Data analysis was conducted using 

SPSS version 16. Categorical variables 

were summarized as frequencies and 

percentages and compared using the Chi-

square test. Continuous variables were 

reported as mean ± standard deviation and 

assessed with the unpaired t-test following 

normality verification. A p-value below 

0.05 was deemed statistically significant. 

 

Results 

The research involved 100 patients 

accompanied by acute calculous 

cholecystitis, randomly allotted to early 

laparoscopic cholecystectomy (46 patients) 

or interval laparoscopic cholecystectomy 

(54 patients). Both groups were analogous 

in standings of average age 49.07 ± 15.55 

years in the early group and 49.17 ± 14.87 

years in the interval group with no 

statistically notable gap. Gender 

distribution was also similar, with females 

making up 58.7% in the early group and 

74.1% in the interval group (p = 0.63) 

(Table 1). 

 

Table 1. Baseline Demographic and Clinical Characteristics of Study Participants. 

Variable 

Group A  

(Early LC) 

(N = 46) 

Group B 

(Interval LC) 

(N = 54) 

P-value 

Age Group (years) 

21 to 40 17 (36.96%) 17 (31.48%) > 0.05 

41 to 60 19 (41.30%) 24 (44.44%)  

61 to 80 10 (21.74%) 13 (24.07%)  

Mean Age (years) 49.07 ± 15.55 49.17 ± 14.87  

Sex 

Female 27 (58.70%) 40 (74.07%) 0.63 

Male 19 (41.30%) 14 (25.93%)  

Male: Female ratio  1:2.03 

Comorbidities 
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Hypertension 11 (23.91%) 9 (16.67%) 0.37 

Previous Abdominal Surgery 8 (17.39%) 13 (24.07%) 0.41 

Diabetes Mellitus 4 (8.70%) 6 (11.11%) 0.68 

Values are displayed as numbers alone, as mean ± standard deviation and number (%). 

 

The prevalence of comorbid 

conditions such as hypertension, prior 

abdominal operation and diabetes did not 

vary suggestively between groups, 

indicating balanced baseline 

characteristics. (Table 1). 

All patients in both groups 

presented with abdominal aching, Nausea, 

dyspepsia and vomiting were more frequent 

in the early surgery group, with nausea 

showing a statistically significant 

difference (p = 0.005). Murphy’s sign and 

right upper quadrant tenderness were 

significantly frequent in Group A (p < 

0.001). Laboratory values showed higher 

WBC counts and bilirubin (total) levels in 

the early group (p < 0.001), indicating a 

more acute inflammatory response. 

Ultrasound revealed more cases of 

gallbladder wall thickening in the early 

group (p = 0.003), while the quantity of 

gallstones and pericholecystic fluid 

presence did not differ significantly (Table 

2). 

 

Table 2. Preoperative Clinical Features, Laboratory Parameters, and Ultrasonographic 

Findings 

Parameter 

Group A  

(Early LC)  

(N = 46) 

Group B  

(Interval LC)  

(N = 54) 

P-value 

Presenting Symptoms 

Pain 46 (100%) 54 (100%) – 

Nausea 30 (65.22%) 20 (37.04%) 0.005 

Dyspepsia 28 (60.87%) 21 (38.89%) 0.028 

Vomiting 24 (52.17%) 18 (33.33%) 0.057 

Clinical Signs 

Pallor 3 (6.52%) 1 (1.85%) <0.001 

Murphy’s Sign 32 (69.57%) 12 (22.22%) <0.001 

Tenderness in Right 

Hypochondrium 
45 (97.83%) 32 (59.26%) <0.001 

Laboratory Investigations 

Haemoglobin (g/dL) 12.89 ± 1.15 12.45 ± 1.17 0.543 

White Blood Cells (×10³/µL) 11.30 ± 2.50 9.20 ± 2.45 <0.001 

Serum Total Bilirubin (mg/dL) 0.78 ± 0.22 0.57 ± 0.14 <0.001 

SGOT (IU/L) 46.66 ± 18.28 36.96 ± 11.41 0.090 

SGPT (IU/L) 47.92 ± 19.97 38.16 ± 14.14 0.071 

ALP (IU/L) 101.32 ± 45.42 104.62 ± 52.53 0.737 

Serum Amylase (IU/L) 55.16 ± 22.12 36.58 ± 8.79 0.081 
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Ultrasonographic Findings 

Single Calculus 18 (39.13%) 16 (29.63%) >0.05 

Multiple Calculi 28 (60.87%) 38 (70.37%) >0.05 

Thickened Gallbladder Wall 20 (43.48%) 9 (16.67%) 0.003 

Pericholecystic Fluid 5 (10.87%) 1 (1.85%) 0.06 

Values are displayed as numbers alone, as mean ± standard deviation and number (%). 

 

Dense adhesions, subhepatic 

collections, and adhesions at Calot’s 

triangle and the liver surface were 

significantly frequent in the early surgery 

group (p < 0.05). A thickened and 

edematous gallbladder was also notably 

more frequent in this group (93.48% vs. 

37.04%; p = 0.001). The critical view of 

safety was achieved in most patients across 

both groups (Table 3). 

 

Table 3. Intraoperative Findings, Modifications, Complications, and Operating Time. 

Parameter 
Group A  

(Early LC) 

(N = 46) 

Group B 

 (Interval LC) 

(N = 54) 

P-value 

Intraoperative Findings 

Dense adhesions 32 (69.57%) 23 (42.59%) 0.007 

Subhepatic collection 12 (26.09%) 6 (11.11%) 0.050 

Adhesion with liver 26 (56.52%) 8 (14.81%) 0.001 

Adhesion at Calot’s triangle 36 (78.26%) 15 (27.78%) 0.001 

Thickened edematous gallbladder 43 (93.48%) 20 (37.04%) 0.001 

Contracted gallbladder 0 (0.0%) 2 (3.70%) 0.187 

Critical view of safety achieved 41 (89.13%) 50 (92.59%) 0.547 

Turbid bile/pus 4 (8.70%) 1 (1.85%) 0.118 

Intraoperative Modifications 

Subhepatic drain placement 17 (36.96%) 4 (7.41%) <0.001 

Epigastric port enlargement 28 (60.87%) 19 (35.19%) 0.186 

Use of fifth port 0 (0.0%) 1 (1.85%) 0.354 

Gallbladder decompression 16 (34.78%) 5 (9.25%) 0.002 

Endo-bag retrieval of gallbladder 22 (47.83%) 12 (22.22%) 0.007 

Conversion to open 

cholecystectomy 
0 (0.0%) 0 (0.0%) – 

Subtotal cholecystectomy 0 (0.0%) 0 (0.0%) – 

Intraoperative Complications 

Bile duct injury 0 (0.0%) 0 (0.0%) – 

Cystic artery bleeding 10 (21.74%) 6 (11.11%) 0.148 

Liver bed bleeding 6 (13.04%) 2 (3.70%) 0.086 

Spillage of bile 16 (34.78%) 10 (18.52%) 0.065 

Spillage of stone(s) 8 (17.39%) 2 (3.70%) 0.006 

Bowel injury 0 (0.0%) 0 (0.0%) – 

Mean Operating Time (minutes) 120.22 ± 27.78 119.26 ± 30.37 – 

Values are displayed as numbers alone, as mean ± standard deviation and number (%). 
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More intraoperative adjustments 

were needed in the early group, including 

subhepatic drain placement (p < 0.001), 

gallbladder decompression (p = 0.002), and 

endo-bag retrieval (p = 0.007). No 

conversions to open operation were 

reported in either group (Table 3). 

Stone spillage occurred more in 

early cases (p = 0.006), while other 

complications like bleeding and bile 

spillage were higher but not statistically 

significant. Operating times were nearly 

similar among the two groups (Table 3). 

Postoperative complications were 

minimal in both groups. Fever occurred in 

a few patients (6.52% in early LC vs. 1.85% 

in interval LC), with no cases of wound 

infection, ileus, or respiratory issues in 

either group. Recovery indicators showed 

significantly earlier subhepatic drain 

removal in the early group (2.67 ± 0.62 

days) compared to the interval group (4.67 

± 1.53 days; p < 0.001). The early group 

also required more postoperative analgesics 

(p < 0.001). VAS pain scores on 

postoperative Days one and two were 

similar between groups (Table 4). 

 

Table 4. Postoperative Outcomes and Recovery Parameters. 

Parameter 
Group A  

(Early LC) 

(N = 46) 

Group B  

(Interval LC) 

(N = 54) 

P-value 

Postoperative Complications 

Fever 3 (6.52%) 1 (1.85%) 0.235 

Wound infection 0 (0.0%) 0 (0.0%) – 

Ileus 0 (0.0%) 0 (0.0%) – 

Lung-related complication 0 (0.0%) 0 (0.0%) – 

Postoperative Recovery Parameters 

Subhepatic drain removal (days) 2.67 ± 0.62 4.67 ± 1.53 <0.001 

Analgesic requirement (days) 3.65 ± 0.81 2.74 ± 1.29 <0.001 

Postoperative VAS Pain Score 

Day 1 3.80 ± 0.67 3.74 ± 0.52 0.623 

Day 2 1.52 ± 0.86 1.40 ± 0.96 0.511 

Postoperative Hospital Stay 

Postoperative stay (days) 2.30 ± 0.79 2.20 ± 0.83 0.539 

Total Hospital Stay 

Total hospital stays (days) 4.95 ± 1.32 8.98 ± 2.83 <0.05 

Values are displayed as numbers alone, as mean ± standard deviation and number (%). 

 

Although the duration of 

postoperative stay was nearly the same, the 

early surgery group had a significantly 

minuscule total hospital stay (4.95 ± 1.32 

vs. 8.98 ± 2.83 days; p < 0.05), indicating a 

more efficient recovery course (Table 4). 

 

Discussion 

This research aimed to assess the 

safety and feasibility of early versus 

interval LC in the management of acute 

calculus cholecystitis. The results propose 

that early LC is a safe and effective 

approach, offering several clinical 
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advantages without accelerating the risk of 

substantial complications. 

Demographic data, including age 

and sex distribution were analogous 

between the both groups, indicating that 

both early and delayed operating 

interventions were performed on similar 

patient populations. The overall male to 

female ratio in the present study was 1:2.03, 

Janjic G et al. and Gupta G et al. et al. 

reported the same results [20,22]. The early 

LC group presented with more severe 

clinical symptoms and laboratory 

abnormalities, including significantly 

higher WBC counts and serum bilirubin 

(total) levels, reflecting a more pronounced 

acute inflammatory response. Lal S et al. 

and Agarwal R et al. reported higher WBC 

counts and serum total bilirubin levels 

elevated in group A as compared to group 

B [16,23]. 

Intraoperative findings showed that 

dense adhesions, pericholecystic fluid, and 

a thickened, edematous gallbladder were 

significantly more common in the early 

group, which is expected in the acute phase. 

Due to acute phase intraoperative findings 

are more in group A as compares to group 

B [18,19,21]. Despite these challenges, the 

rate of achieving the critical view of safety 

was parallel in both groups and there were 

no conversions to open surgery or cases of 

bile duct injury, underscoring the safety of 

early intervention in experienced hands.  

Intraoperative modifications, such 

as subhepatic drain placement, gallbladder 

decompression, and use of retrieval bags, 

were more frequently required in the early 

group. it can be concluded that fewer 

intraoperative modifications were required 

in group B compared to group A, likely due 

to the more significant intraoperative 

findings observed in group A [14,15]. 

These adaptations reflect the surgical 

difficulty encountered in acute settings but 

did not translate into increased morbidity.  

The mean operating time was 

almost similar in both groups, with 120.22 

minutes in group A and 119.26 minutes in 

group B (p > 0.05), which does not align 

with the results described by Lal S et al. and 

Bhattacharya et al. [16,24]. This 

discrepancy may be attributed to the fact 

that surgeries in both groups were 

performed by younger surgeons and 

experienced surgeons. Younger surgeons 

despite their skill, may require more time 

compared to the more experienced 

surgeons. The greater experience and 

familiarity of senior surgeons often 

contribute to shorter operative times, 

whereas less experienced surgeons may 

take longer due to cautious technique and 

less operative efficiency. 

Postoperative outcomes further 

support early LC. Although analgesic use 

was slightly higher in the early group, the 

difference in postoperative VAS pain 

scores was minimal and statistically 

insignificant. Importantly, early LC led to 

significantly shorter total hospital stay, 

making it not only clinically effective but 

also economically advantageous. 

Overall, this study aligns with 

previous research suggesting that early LC, 

when carried out during the initial seven 

days after symptoms begin, is safe and 

reduces the need for repeated hospital 

admissions, delays in definitive treatment, 

and potential complications of conservative 

management. The findings reinforce 

current international guidelines that 

advocate for early surgical intervention in 

suitable patients. 

 

Conclusion 

This research demonstrates that 

performing laparoscopic cholecystectomy 
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early is both a safe and feasible approach 

for treating acute calculous cholecystitis, 

even with more challenging intraoperative 

conditions. While it may involve more 

modifications and minor complications, 

major risks and conversion rates remain 

low. With comparable operative outcomes 

and a significantly less total hospital stay. 

early surgery offers clinical and economic 

benefits, making it a favorable approach for 

timely and effective management. 
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