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Abstract: Gallstones are one of the major causes of “acute pancreatitis” and thus “laparoscopic cholecystectomy” should be 
planned to remove these stones. However, timing of surgery has been a topic of debate and it is still unclear that which option 

provides better outcomes. Objectives: To compare the outcomes of early versus delayed laparoscopic cholecystectomy in gallstone 

pancreatitis. Methods: This two-phase quasi-experimental study was conducted at the Department of General Surgery, Nawaz 

Sharif Medical College / Aziz Bhatti Shaheed Teaching Hospital, Gujrat, Pakistan from May 2024 till August 2024. A total of 78 
patients admitted with “acute gallstone pancreatitis” were included. Half of the patients in first phase of the study underwent 

“early laparoscopic cholecystectomy” while remaining half in second phase of the study underwent “delayed laparoscopic 

cholecystectomy”. Outcomes between both the groups were compared. Data was analyzed through SPSS version 20. Results: Mean 

age was 42.97 ± 5.68 years. There were 15 (19.23%) male and 63 (80.77%) female patients. Mean BMI was 32.95 ± 4.98 kg/m2. 
Mean operative time in “early LC” group was 76.28 ± 9.71 minutes while in “delayed LC” group, it was 86.43 ± 9.80 minutes (p 

< 0.001). There was significantly less frequency of presence of adhesions in the operative field (p = 0.01) and intra-operative 

bleeding (0.05) in “early LC” group. Mean hospitalization length in “early LC” group was 6.71 ± 1.33 days while in “delayed 

LC” group, it was 12.33 ± 3.08 days (p < 0.001). Frequency of recurrent pancreatitis in “early LC” group was significantly less 
as compared to “delayed LC” group, (p = 0.002). Conclusion: “Early laparoscopic cholecystectomy” is a safer and better surgical 

option as compared to “delayed laparoscopic cholecystectomy” for management of “gallstone pancreatitis”. 
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Introduction  

 

“Acute pancreatitis” is a common gastrointestinal disease 
that often leads to hospitalization. In extreme cases, it is 

linked to high rates of death from complications (1). The 

etiological causes of “acute pancreatitis” exhibit significant 
variation across different geographical regions and 

socioeconomic groups and the most prevalent factors 

contributing to this condition include gallstones, excessive 

alcohol use and hypertriglyceridemia (2). In Pakistan, 
prevalence of acute pancreatitis has been reported at 41.67% 

(3). The pathophysiology of “acute pancreatitis” is defined 

by the untimely activation of the enzyme “trypsinogen” to 

“trypsin” inside the acinar cell instead of the duct lumen. 
This results in premature activation of cell death due to 

elevated ductal pressures secondary to duct obstruction. 

Additionally, disruptions in calcium homeostasis and pH 

levels can also contribute to this disease (4). There are 
several clinical scores that are utilized to classify the 

severity of “acute pancreatitis” amongst which “Ranson 

score” and “BISAP score” are amongst the most common 

clinical scores used for this purpose (5).  
Obesity significantly increases the risk of developing 

asymptomatic gallstones and with the increasing prevalence 

of obesity across the globe, risk of gallstones and associated 

gallstone pancreatitis also has the potential to increase 
significantly (6). The gold-standard procedure for the 

treatment of symptomatic gallstones is “laparoscopic 

cholecystectomy (LC)” and it has almost completely 

replaced the conventional surgical option of open procedure 
(7). However, when it comes to the choice of ideal timing 

of performing LC in patients suffering from “gallstone 

pancreatitis” that can provide best possible outcomes, it is 
still a topic of debate. At one end, there are studies that 

report significantly better outcomes with performing “early 

LC” as it not only reduces the operative time and 
hospitalization length but also help in reducing the 

complications associated with delayed surgery (8, 9). On the 

other hand, a large meta-analysis revealed no statistically 

significant difference between early and delayed LC for 
management of “acute gallstone pancreatitis (10). 

In order to address this discrepancy in previous literature 

regarding the choice of ideal timing of performing LC in 

patients suffering from “gallstone pancreatitis”, present 
study was conducted with the objective to compare the 

outcomes of early versus delayed LC in patients admitted 

with “acute gallstone pancreatitis” at a tertiary care hospital 

of Pakistan.  
 

Methodology  

This two-phase quasi-experimental study was conducted at 

the “Department of General Surgery, Nawaz Sharif Medical 
College / Aziz Bhatti Shaheed Teaching Hospital, Gujrat, 

Pakistan from May 2024 till August 2024” after obtaining 

approval from the ethical review board (ERB #:1684/24). 

Sample size was calculated using “WHO sample size 
calculator” by assuming following parameters: 

- Level of significance = 5% 

- Power = 80% 
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- Anticipated frequency of recurrent pancreatitis in 

early LC group = 0% (11) 
- Anticipated frequency of recurrent pancreatitis in 

delayed LC group = 18% (11) 

Calculated sample size was 78 (39 in each group). 

Male and female adult patients, aged more than 18 years, 
who were admitted with “acute gallstone pancreatitis” were 

included in the study. Patients who had pancreatitis without 

presence of the gallstones, poorly controlled type 2 diabetes 

mellitus [defined as HbA1C% ≥ 7.5% (12)], 
cardiopulmonary comorbidities, history of 

bleeding/coagulation disorder, history of smoking and 

alcohol consumption, patients who were mentally 

incapacitated, those lost to follow up and patients who were 
unfit to undergo general anesthesia were excluded from the 

study.  

Study population was selected by using non-probability 

consecutive sampling technique. Prior to inclusion in the 
study, a written informed consent was signed by the 

patients. Diagnosis of acute pancreatitis was made as per 

standard protocol. In case serum amylase and lipase levels 

were raised by three times of more than the upper normal 
limit, patients were labelled to have “acute pancreatitis” 

(13). To identify presence of gallstones, ultrasound 

abdomen was used that was performed by an experienced 

radiologist with minimum of five years of experience. After 
this, baseline characteristics including age, gender, body 

mass index (BMI) and “Ranson score” were documented. 

All the patients underwent conservative management for 

pancreatitis. 
During the first phase of study, patients were planned to 

undergo “early LC” (n = 39) which was defined as “LC 

performed within two weeks of acute gallstone pancreatitis” 

while in the second phase of the study, patients were 
planned to undergo “delayed LC” (n = 39) which was 

defined as “LC performed after two weeks of acute 

gallstone pancreatitis”. All the patients were 

comprehensively educated regarding the surgery. All the 
surgeries were performed by a team of senior surgeons 

constituted by one consultant, two senior registrars and 

three senior post-graduate trainees. All the surgeries were 

performed by “standard four port technique”. In all the 
patients, duration of surgery (in minutes) was documented. 

Any event of conversion of LC to “open cholecystectomy” 

was also documented. In addition, intra-operative 

complication was also documented. After the procedure, 
patients were kept admitted in the hospital ward and were 

given post-operative care as per institutional protocols. 

Hospitalization length was documented at the time of 

discharge from the hospital. Patients were followed up till 
ninety days after the surgery to assess for presence of any 

complications. 

“Data was analyzed by using Statistical Package for Social 

Sciences (SPSS) 20. Quantitative data (age, BMI, Ranson 
score, operative time and hospitalization length) were 

represented using mean ± standard deviation. Qualitative 

data (gender, conversion from LC to open cholecystectomy, 

intraoperative and post-operative complication) was 
represented by using percentage and frequency. Chi square 

test (for qualitative variables) and Student t-test (for 

quantitative variables) were used for comparison between 

groups. A p-value of ≤ 0.05 was considered as statistically 
significant”. 

Results 

A total of 78 patients were included in this study. Mean age 

of the patients was 42.97 ± 5.68 years. There were 15 
(19.23%) male and 63 (80.77%) female patients. Mean BMI 

of the patients was 32.95 ± 4.98 kg/m2. Median Ranson 

score was 2 (0 – 5). Comparison of baseline characteristics 

between study groups is given below in table-I: 
Mean operative time in “early LC” group was 76.28 ± 9.71 

minutes while in “delayed LC” group, it was 86.43 ± 9.80 

minutes (p < 0.001). None of the patients in both the groups 

registered an event of conversion of LC to an open 
procedure. Frequency of stone retention in “common bile 

duct (CBD)” in “early LC” (n = 39) group was 1 (2.56%) 

while none of the patients in “delayed LC” group (n = 39) 

had this complication (p = 0.31). Frequency of intra-
operative bleeding in “early LC” (n = 39) group was 1 

(2.56%) while in “delayed LC” group (n = 39) it was 6 

(15.38%), (p = 0.05). Frequency of adhesion visualized in 

the operative field in “early LC” (n = 39) group was 2 
(5.13%) while in “delayed LC” group (n = 39) it was 10 

(25.64%), (p = 0.01). Comparison of intra-operative 

parameters and complications between study groups is 

given below in table-II: 
Mean hospitalization length in “early LC” group was 6.71 ± 

1.33 days while in “delayed LC” group, it was 12.33 ± 3.08 

days (p < 0.001). In “early LC” group (n = 39), frequency 

of surgical site infection was 4 (10.26%) while in “delayed 
LC” group (n = 39), it was 1 (2.56%), (p = 0.17). During the 

ninety days follow up, no event of mortality was registered 

in any of the patients of present study. Pancreatic 

pseudocyst occurred in no patient in “early LC” group (n = 
39) but in “delayed LC” group (n = 39) it occurred in 2 

(5.13%) patients, (p = 0.15). In “early LC” group (n = 39), 

frequency of recurrent pancreatitis was 1 (2.56%) while in 

“delayed LC” group (n = 39), it was 11 (28.21%), (p = 
0.002). Comparison of post-operative parameters and 

complications is given below in table-III.

 

Table 1: Comparison of baseline characteristics between study groups (n = 78) 

Characteristic “Early LC” 

(n = 39) 

“Delayed LC” 

(n = 39) 

p-value 

Mean age 41.28 ± 5.33 years 44.66 ± 5.57 years 0.008 

Gender 

Male 

Female 

 

9 (23.07%) 

30 (76.93%) 

 

6 (15.38%) 

33 (84.62%) 

 

0.39 

 Mean BMI 32.83 ± 5.60 kg/m2 33.06 ± 4.35 kg/m2 0.84 

Median Ranson score 2 (0 – 5) 2 (0 – 5) 0.62 
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Table 2: Comparison of intra-operative parameters and complications between study groups (n = 78) 

Intra-operative parameter / complication “Early LC” 

(n = 39) 

“Delayed LC” 

(n = 39) 

p-value 

Mean operative time 41.28 ± 5.33 years 44.66 ± 5.57 years < 0.001 

Conversion of LC to open procedure  0 (0%) 0 (0%) -- 

Stone retention in common bile duct 1 (2.56%) 0 (0%) 0.31 

Intra-operative bleeding 1 (2.56%) 6 (15.38%) 0.05 

Adhesions in operative field 2 (5.13%) 10 (25.64%) 0.01 

 

Table 3: Comparison of intra-operative parameters and complications between study groups (n = 78) 

Post-operative parameter / complication “Early LC” 

(n = 39) 

“Delayed LC” 

(n = 39) 

p-value 

Mean hospitalization length 6.71 ± 1.33 days 12.33 ± 3.08 days < 0.001 

Surgical site infection 4 (10.26%) 1 (2.56%) 0.17 

Mortality  0 (0%) 0 (0%) -- 

Pancreatic pseudocyst 0 (0%) 2 (5.13%) 0.15 

Recurrent pancreatitis 1 (2.56%) 11 (28.21%) 0.002 

Discussion 

 

Gallstones are formed in the gallbladder secondary to the 

solidification of the bile forming and in majority of the cases 
remain asymptomatic while approximately 20% of these 

eventually cause troubling symptoms and complications 

like pancreatitis (14, 15). Present study focused on an 

important aspect of management of acute gallstone 
pancreatitis which is the timing at which the gallstones, that 

are major etiological factor of pancreatitis (16), should be 

removed by performing LC. In this instance, two schools of 

thought exist, one favoring the early conductance of LC 
while others favoring a delayed LC approach. Present study 

aimed to compare the outcomes of these two surgical 

approaches. 

In present study, average age of the patients who were 
admitted with “acute pancreatitis” and were found to have 

gallstones was approximately forty-three years. It has been 

reported in previous literature that majority of cases of 

“gallstones” are in their forties which is similar to what has 

been reported in present study (17). Majority of the patients 

who had “gallstones” leading to acute pancreatitis were 

females. This correlates with the clear female predominance 

of having “gallstones” being reported in multiple studies as 
well as printed and published literature (18, 19). It was also 

observed that majority of patients in present study had their 

BMI in overweight to obese range which can be explained 

by a strong association of high BMI and obesity with the 
occurrence of both “gallstones” and “pancreatitis” (20, 21). 

To make diagnosis of “gallstones” ultrasound abdomen was 

used which is the primary as well as highly accurate 

modality of gallstones diagnosis (22). 
In terms of intra-operative parameters, it was observed that 

“early LC” was associated with significantly shorter 

operative time (p < 0.001). This finding was similar to what 

has been reported in a study conducted by Chandak et al. 
(23). On the other hand, Eğin et al. (11) reported no 

significant difference between early and delayed LC in 

terms of operative time. Additionally, there was 
significantly less frequency of presence of adhesions in the 

operative field (p = 0.01) and intra-operative bleeding 

(0.05). However, in terms of frequency of retention of stone 

in CBD and conversion rate to open procedure, there was no 
statistically significant difference between early and 

delayed LC groups (p > 0.05). This was similar to the results 

reported by Eğin et al. (11), Chandak et al. (23) and 

Riquelme et al. (24). 

In terms of hospitalization length, it was observed that 

patients who underwent “early LC” had significantly shorter 
hospitalization length as compared to those who underwent 

“delayed LC” (p< 0.001). This finding was similar to the 

findings of Riquelme et al. (24) and Sharma et al. (25), both 

of which showed similar trend of hospitalization length. On 
important factor that has a significant impact on 

hospitalization length and treatment expenses is nosocomial 

infection at the surgical site (26). In present study, infection 

rate was quite low in both study groups and the difference 
of infection rate was also statistically insignificant (p = 

0.17). Similarly in terms of frequency of formation of 

“pancreatic pseudocyst” no statistically significant 

difference was observed between groups (p = 0.15). 
However, in terms of frequency of recurrent pancreatitis, 

“early LC” provided significantly better outcome as 

compared to “delayed LC” (p = 0.002). This finding was 

similar to the results of Eğin et al. (11) who reported 

significantly high frequency of recurrent pancreatitis among 

gallstone pancreatitis patients who had “delayed LC”. None 

of the patients admitted with gallstone pancreatitis died in 

present study. Compared to this, Sharma et al. (25) reported 
significantly high mortality rates among gallstone 

pancreatitis patients who had “delayed LC”. 

Based on the results of present study it is evident that “early 

LC” is a better surgical option among patients suffering 
from gallstone pancreatitis rather than “delayed LC”. 

Although there is a slight risk of intra-operative 

complications with it but overall outcomes are significantly 

better with “early LC” among patients suffering from 
gallstone pancreatitis.  

Conclusion 

In conclusion, among patients suffering from gallstone 

pancreatitis, “early LC” provides significantly better 
surgical outcomes as compared to “delayed LC”. 
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