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ABSTRACT 

Objective: It is established that the standard treatment foracute cholecystitis is laparoscopic cholecystectomy. However, the question of the timing 
of surgery remains controversial. To compare early laparoscopic cholecystectomies (within 72 h of symptom onset) and delayed laparoscopic 
cholecystectomies (beyond 72 h) for acute cholecystitis in terms of intra-operative difficulties and post-operative complications. 

Methods: The patients operated on for acute cholecystitis, between December 2018 and December 2021, were included in a prospective study. 
They were divided into two groups based on whether surgery was performed before (group 1) or after (group 2) 72 h after the onset of symptoms. 
We conducted a comparison between the two groups. 

Results: The two groups were comparable in terms of demographics, clinical presentation, and radiological findings. The duration of surgery was 
significantly longer for group 2 (53.6 min versus 30.7 min, p<0.001). There was more conversion in group 2 than in group 1, without a significant 
difference (6% versus 0%, p = 0.17). There were no postoperative deaths during the study period. Specific post-operative complications were 
comparable between the two groups. The post-operative hospital stay was significantly longer in group 2 (9.3 d versus 5.4 d) 

Conclusion: In the case of acute cholecystitis, early surgery can reduce the cost of care, the duration of surgery and the hospital stay while the 
conversion rate and postoperative morbidity are comparable to the delayed treatment. 
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INTRODUCTION 

Cholelithiasis has increasingly become a major cause of abdominal 
pain and discomfort in the developing world. Its occurrence has 
been found to be high (7.4%) in the adult population of North India 
[1]. Acute cholecystitis is one of the most significant acute 
gallbladder diseases associated with gallstones and presents with a 
spectrum of symptoms ranging from only mild pain and nausea to a 
severe, life-threatening illness with complications. 

The principal complication is recurrent biliary colic and cholestasis. 
The latter may lead to ascending cholangitis, and whilst this can be 
managed with antibiotics, other complications cannot be cured 
conservatively, such as gangrenous changes, gall bladder perforation 
and biliary leakage, and acute necrotic gallstone pancreatitis [2-5]. 
Liver abscesses and underlying incidental carcinoma have also been 
reported in some cases [2, 6]. The risk of developing second and 
subsequent episodes of acute cholecystitis is higher than the risk of 
suffering an initial episode [7, 8].  

For the management of acute cholecystitis with cholelithiasis the 
appropriate timing for laparoscopic cholecystectomy remains 
controversial [9].  

Two approaches are available for the treatment of acute 
cholecystitis:  

• The first approachis early (within 7 d of onset of symptoms 
laparoscopic cholecystectomy as a definitive treatment after 
establishing the diagnosis and surgical fitness of the patient in the 
same hospital admission [10-13]. 

• The second approach is conservative treatment, which is 
successful in about 90% of the cases, and then delayed 
cholecystectomy is performed in the second hospital admission after 
an interval of 6–12 w [14].  

Early open cholecystectomy had been established as the preferred 
treatment of acute cholecystitis to reduce morbidity, mortality, and 
total hospital stay [15]; however, with the advent of Laparoscopic 
Cholecystectomy, the benefits of early surgery have been the subject 
of some contention. 

On the other hand, Delayed cholecystectomy potentially increases 
the chance of further gallstone-related complications [12] during the 
waiting interval and thus additional hospital admission. Thus, the 
choice of approach still depends largely upon hospital infrastructure, 
surgical expertise, and the patient’s condition. 

MATERIALS AND METHODS 

Study area 

This study was conducted on patients admitted Department of 
General Surgery, SMS Hospital, Jaipur, Rajasthan.  

Study type 

Hospital-based Randomized comparative study.  

Study period: From December 2018 to December 2021. 

Sample size 

60 patients operated between December 2018 to December 2021 as 
per the inclusion and exclusion criteria. During the study period, all 
patients were operated by the same surgical unit and were given 
uniform conservative/medical treatment. 

Sampling technique 

Single random technique through chit box method.  

Inclusion criteria  

• Age group (>18 y) and either sex. 
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• Patients come to the Emergency/Out Patient Department with 
acute symptoms and are diagnosed as a case of acute cholecystitis 
based on clinical and laboratory investigations. 

• Confirmed cases of cholelithiasis either by Ultrasonography 
(USG)/Computed Tomography (CT)/Magnetic Resonance 
Cholangiopancreatography (MRCP). 

• One who has given written informed consent. 

Exclusion criteria  

• History of bleeding disorders. 

• USG or CT evidence of cirrhosis, intrahepatic gall bladder, liver 
mass or abscess or periampullary neoplasm.  

• Clinical or USG evidence of suppurative or necrotizing 
cholecystitis, gall bladder empyema, or perforation.  

• Multiple prior laparotomies.  

• Morbid obesity.  

• Pregnancy  

• Severe systemic organ dysfunction (chronic liver, renal or heart 
diseases).  

Workup of patients 

Eligible patients were explained about the two options of treatment 
(early and delayed laparoscopic cholecystectomy) and informed 
consent was obtained. Patients were then randomized into two 
groups, “early” and “delayed” groups by chit-box method.  

Division of groups 

Group 1-Early LC Early laparoscopic cholecystectomy will be defined as 
an operation performed within 72 h of admission to the hospital. 

GROUP 2-DELAYED LC In the delayed group, conservative 
management with intravenous fluids and antibiotics was done. 
Patients who responded to conservative management underwent an 
elective laparoscopic cholecystectomy 6–8 w after the acute episode.  

RESULTS 

Preoperative clinical features 

Group 1 exhibited a higher prevalence of thickened gallbladder 
(33.3% vs. 86.7%) and distended gallbladder (53.3% vs. 86.7%) 
compared to Group 2. The incidence of Murphy's sign was consistent 
in both groups (83.3% for both). However, pericholecystic fluid was 
significantly more prevalent in Group 2 (6.6%) than in Group 1 
(33.3%). 

Operative parameters and postoperative outcomes 

Operative time was significantly shorter in Group 1 (30.7±4.3 min) 
compared to Group 2 (53.6±9.6 min) (p<0.001). Blood loss showed 
no significant difference between the groups (88.3±45.3 ml in Group 
1, 94.16±51.5 ml in Group 2; p = 0.6435). The occurrence of severe 
adhesions during surgery was higher in Group 2 (37%) compared to 
Group 1 (13%) (p = 0.03). Conversion to open cholecystectomy was 
observed in two operations (6%) in Group 2, while no conversions 
occurred in Group 1 (p = 0.176). Total hospital stay was significantly 
shorter in Group 1 (5.4±1.5 d) compared to Group 2 (9.3±1.4 d) 
(p<0.001). 

Postoperative complications 

The use of a drain showed no significant difference between Group 1 
(13%) and Group 2 (20%) (p = 0.468). Wound infections were 
observed in 6% of patients in Group 2, while none occurred in Group 
1 (p = 0.176). Chest infection was reported in 3% of patients in 
Group 2, with no cases in Group 1 (p = 0.3432). Notably, major bile 
duct injury was not observed in either group. 

 

Table 1: Preoperative clinical features 

 Group 1 Group 2 
Thickened gallbladder 10 (33.3%) 26 (86.7%) 
Distended gallbladder 16 (53.3%) 26 (86.7%) 
Murphy’s sign 25 (83.3%) 25 (83.3%) 
Pericholecystic fluid 2 (6.6%) 10 (33.3%) 
 

Table 2: Operative parameters and postoperative outcomes 

 Group 1 Group 2 p-value 
Mean operative time (Range) 30.7 ± 4.3 (23-40) min  53.6 ± 9.6 (34-68) min <0.001 
Average blood loss  88.3 ± 45.3 ml 94.16 ± 51.5 ml 0.6435 
Severe adhesions 4/30 (13%) Patients 11/30 (37%) Patients 0.03 
Converion to open cholecystectomy None (0%) 2/30 (6%) Operations 0.176 
Total hospital stay 5.4 ± 1.5 d 9.3 ± 1.4 d <0.001 

Post-operative complications 
 

Table 3: P01ostoperative complications 

 Group 1  Group 2 p-value 
Use of drain 4/30 (13%) patients 6/30 (20%) patients 0.468 
Wound infections NONE 2/30 (6%) patients 0.176 
Chest infection NONE 1/30 (3%) patients 0.3432 
Major bile duct injury NONE NONE 0 

 

DISCUSSION 

Laparoscopic cholecystectomy (LC) was started in 1987 and in a few 
years became the “gold standard” for the treatment of symptomatic 
cholelithiasis. However, the application of LC in the setting of acute 
cholecystitis is still controversial.  

In the early years of laparoscopic surgery, acute cholecystitis was 
considered a relative contraindication to LC [12, 16]. However, 
reports in the last decade [9-15, 17-24] have suggested that LC is a 

feasible and safe procedure for acute cholecystitis also, although the 
complications and conversion rates are variable. However, more 
studies are required for conclusive results.  

We, therefore, undertook a prospective randomized study 
comparing early versus delayed LC for acute cholecystitis and also to 
evaluate the feasibility and safety in our set-up. There was no 
significant difference in age, biochemical parameters, and 
radiological findings between 2 groups of patients. 
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The mean operation time in our study was 30.7 min in the early 
group and 53.6 min in the delayed group. The difference was 
statistically significant (p<0.001). It is in contrast to the reports from 
other trials, which showed no significant difference in operative time 
between the two groups.  

Optimal timing of surgery 

More surgeons agree that in acute cholecystitis, timing of 
cholecystectomy is an important factor in determining outcome. In 
the past, the optimal timing for laparoscopic cholecystectomy for 
patients with acute cholecystitis had generally been considered to be 
6 to 8 w after the acute phase to allow the resolution of the acute 
inflammation of the gallbladder [28]. However, several clinical trials 
proved that early laparoscopic cholecystectomy is safe and shorten 
hospital stay, with morbidity and mortality similar to those of 
elective delayed cholecystectomy [25, 29, 30]. 

In a retrospective analysis of 100 patients, Ohta et al. [30] compared 
4 timing groups of laparoscopic cholecystectomy (≤72 h, 4 –14 d, 3–6 
w, and >6 w after the onset of symptoms) and found that the best 
timing for laparoscopic cholecystectomy for acute cholecystitis is 
within 72 h, which provides the shortest total hospital stay versus 
operations performed later.  

In addition to the clinical studies, the meta-analyses of randomized 
clinical trials in the literature also demonstrated that early 
laparoscopic cholecystectomy (24–72 h of onset) provides a benefit 
over delayed laparoscopic cholecystectomy (6–12 w later) in terms 
of total hospital stay, with conflicting results on conversion rates and 
postoperative complications [31, 32]. 

Siddiqui et al. [9] analyzed 4 clinical studies containing 375 patients 
and found shorter hospital stay and longer operation time in early 
laparoscopic cholecystectomy, but they found no significant 
difference in conversion rates between early and delayed 
laparoscopic cholecystectomy.  

More than 90% of our patients in the early group had surgery within 
24 h of admission, after initial stabilization and this early 
intervention has been translated into early resolution of main 
pathology and systemic inflammation, which led to shorter hospital 
stay and less exposure to higher antibiotics. 

Intraoperative findings 

The technical difference of LC is related to operative findings during 
early surgery. As shown in our study, 33 per cent of patients in the 
delayed group presented with severe adhesions, due to which 
Calot’striangle anatomy was not visible, in contrast to 13 per cent of 
patients who were operated early. Although not statistically 
significant, these adhesions were prime reasons behind increased 
operative times and more blood loss. 

There was no significant difference in blood loss between the two 
groups; the mean blood loss in the early group was 88.37 ml and 
94.16 ml in the delayed group. Although there are not many studies 
which compared the difference in blood loss, this one study has 
documented more blood loss in the early group [9], due to highly 
vascular adhesions around inflammatory gallbladder and oozing 
from the inflammatory gallbladder bed. 

We believe that inflammation associated with acute cholecystitis creates 
an edematous plane around the gallbladder, thus facilitating its 
dissection from the surrounding structures. Maturation of the 
surrounding inflammation, and thus the organization of the adhesions, 
leading to scarring and contraction, occurs during the cool-down period. 

Conversion rate  

Most of the studies have failed to demonstrate any significant 
difference in conversion rates between both types of interventions 
and this provides a strong jolt to the prior belief of increased 
inflammation in acute cases. 

In this study also, a very small number of cases needed to be 
converted from laparoscopic to open technique. In the early LC 
group, not even a single patient needed a conversion, while in 
delayed LC, two cases were converted due to severe adhesions, non-
visualization of planes and inability to progress. This supports the 
feasibility of LC in early periods. 

Postoperative complications 

In a best-evidence topic that analyzed 92 papers (meta-analyses, 
randomized control trials, prospective controlled studies, and 
retrospective cohort studies), it was concluded that [32] although the 
operating time in early laparoscopic cholecystectomy can be longer, the 
incidence of serious complications was found to be comparable to the 
delayed laparoscopic cholecystectomy. In the present study, we found 
that intraoperative and postoperative complications were not common 
with either early or delayed laparoscopic cholecystectomy. 

None of the patients had postoperative wound infection or chest 
infection, requiring prolonged hospital stay, in cases of early 
intervention. The patients in the other group also showed similar 
results except two patients developing wound infections and one 
developing hospital-acquired chest infection, which may be 
attributed to their old age and diabetic status. 

Subhepatic drains were placed in 4 and 6 patients in the early LC 
group and delayed LC group, respectively. No major bile duct injury 
was reported in any patient, in any of the groups. 

Total hospital stay  

Falor et al. [28] performed early laparoscopic cholecystectomy (within 
48 h of admission) in 117 of 303 patients with mild gallstone 
pancreatitis; for the rest of the patients, the operation was delayed until 
the normalization of laboratory values. They suggested that early 
laparoscopic cholecystectomy is safe, resulting in shortened hospital 
stays and decreased use of endoscopic retrograde 
cholangiopancreatography (ERCP) without increased morbidity and 
mortality.  

Chang et al. [25] reported that although early laparoscopic 
cholecystectomy is associated with a higher rate of wound infections 
compared with delayed intervention, it shortens the length of 
hospital stay and reduces the risk of repeat cholecystitis. In a 
randomized, controlled trial including 75 patients, early 
laparoscopic cholecystectomy (<24 h) was found to decrease the 
morbidity during the waiting period for elective laparoscopic 
cholecystectomy, the rate of conversion to open cholecystectomy, 
operating time, and hospital stay [31]. 

In a recent survey evaluating surgical approaches for acute 
gallbladder disease between 1989 and 2006 in Sweden, total 
hospital stay was found to be shorter for patients who had 
emergency cholecystectomy at first admission compared with 
patients with elective cholecystectomy [33]. 

Similar to the above clinical studies, we found that hospitalization 
duration was significantly shorter, 5.4 d in the early LC group and 
9.3 d in the delayed LC group (p-value<0.001) and treatment-related 
costs were lower with early laparoscopic cholecystectomy compared 
with delayed laparoscopic cholecystectomy for acute cholecystitis. 

 

Table 4: Comparison of operative parameters and postoperative outcomes in early and delayed laparoscopic cholecystectomy 

 Early laparoscopic cholecystectomy Delayed laparoscopic cholecystectomy 
 Operation 

duration 
(mean) 

Conversion 
rate 

Early 
complications 

Duration of 
hospitalization 
(mean) 

Operation 
duration 
 

Conversion 
rate 

Early 
complications 

Duration of 
hospitalization 

Rajcock et el. 2016 75.9 min 3.2 % 12.9 % 7.4 d 90.0 min 16.1% 32.3 % 11.5 d 
Kolla et el. 2004 104 min 25% 15% 4.1 d 93 min 25% 20% 10.1 d 
Ozkardes et el. 2014 67 min 13.3% 26.7% 5.2 d 71.3 min 0% 0% 7.8 d 
ACDC trial 71 min 9.9% 14.4% 5.4 d 80 min 11.9% 40.4% 10.03 d 
Verma et al. 65.78 min 10%   56.83 min 6.6%   
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CONCLUSION 

In conclusion, both early and delayed laparoscopic cholecystectomy 
have been shown to be feasible and safe treatment options for acute 
cholecystitis. However, early cholecystectomy offers several 
advantages. It provides definitive treatment during the initial 
hospital admission, avoiding the complications and challenges of 
failed conservative management and recurrent symptoms that may 
necessitate emergency surgery later on. This early intervention can 
lead to better patient outcomes and reduced morbidity. 

Another significant benefit of early laparoscopic cholecystectomy is 
the shorter total hospital stay compared to delayed cholecystectomy. 
This is particularly advantageous from an economic perspective, as 
it reduces the burden on the healthcare system, especially in our 
country. Shorter hospital stays also contribute to patient satisfaction 
and faster recovery. 

Moreover, early laparoscopic cholecystectomy was associated with 
shorter operation times and lower conversion rates. The reduced 
severity of adhesions in patients operated on early in the course of 
the disease likely contributed to these improved surgical outcomes. 
Minimizing the complexity of the surgical procedure can lead to 
better surgical efficiency and decreased risk of complications. 
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