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Objective: To compare the mean length of hospital stay and rate of conversion from laparoscopic to open in early versus
delayed cholecystectomy in patients with acute Gallstone-Induced pancreatitis.
Study design and setting:  A prospective comparative study was conducted in the Department of Surgery, Narowal Medical
College, Narowal, from 07 January to 06 July 2025
Methodology: After the hospital's ethical committee approval, eighty patients with mild to moderate gallstone-induced
pancreatitis were randomly allocated into two groups: early cholecystectomy (EC) and delayed cholecystectomy (DC), 40
patients each. All surgeries were performed by the same surgical team. Length of hospital stay and conversion to open
cholecystectomy were recorded. Data were analyzed using chi-square and independent t-tests, with p < 0.05 considered
significant.
Results: Mean age was comparable between EC (45.40 ± 3.80 years) and DC (46.70 ± 4.00 years) groups (p = 0.29). The
mean length of hospital stay was significantly shorter in the EC group (5.35 ± 0.80 days) compared with the DC group
(8.90 ± 0.80 days) (p < 0.001). Conversion to open cholecystectomy occurred in 22.5% of EC patients versus 77.5% of
DC patients (p < 0.001).
Conclusion: Early laparoscopic cholecystectomy significantly reduces hospital stay and conversion to open surgery compared
with delayed cholecystectomy in mild to moderate gallstone-induced pancreatitis.
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INTRODUCTION:
Acute pancreatitis is an inflammation of an exocrine gland
pancreas that may be a cause of severe abdominal pain,
pancreatic necrosis, and multi organ failure, most commonly
caused by gallstones and alcohol consumption.1 It is a
common presentation in the emergency department and is
related with marked morbidity and mortality.2 Most common
causes of acute pancreatitis include pancreatic duct
obstruction by a gallstone, others include alcohol
consumption, abdominal trauma, certain drugs and toxins,
metabolic abnormalities, infections, post ERCP, and
idiopathic origins.3  Among these, gallstones are the
commonest cause of acute pancreatitis throughout world.4

In biliary pancreatitis, pancreatic duct obstruction is thought
to trigger the premature activation of these enzymes but
the exact underlying mechanism remains controversial. The
early activation of pancreatic enzymes like trypsin leads to
inflammation and destruction of pancreatic tissue, followed
by the release of cytokines, which contribute to both local
and systemic complications.4 History of back radiating
abdominal pain, laboratory tests such as serum lipase or
amylase, and outward results of pancreatitis as produce by
trans abdominal ultrasound, a computed tomography (CT)
scanner or magnetic resonance imaging (MRI), are used to
diagnose acute pancreatitis. In other tests there might be
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lipids such as triglycerides, immunoglobulin analysis, full
blood count, electrolytes and hgA1c test and complete
metabolic work up.5 a number of scoring systems are being
proposed to categorize both the severity of acute pancreatitis
and to forecast the morbidity and mortality of acute
pancreatitis. These are the Ranson criteria, Glasgow scale,
the SOFA and the BISAP score. The Ranson criteria have
been on the list of more frequently used severity classification
instruments in acute pancreatitis. In Ranson criteria acute
pancreatitis is differentiated into mild (1–2 points), moderate
(3–5 points), and severe (6 or more points).6

Oxygen supplement, intravenous fluids, analgesics, and
nutritional support, are the first general management. Early
enteral nutrition is preferable when well-tolerated otherwise,
liquid supplement or enteral tube feeding in the first 48
hours of admission is more favorable.7   in cases of gallstone-
induced pancreatitis, cholecystectomy is ultimate treatment
to prevent recurrence. Laparoscopic cholecystectomy is
considered the gold standard for cholilithiasis.7 more recent
instructions suggest early or index admission cholecystectomy
in patients with mild to moderate acute biliary pancreatitis.
International Association of Pancreatology also advocates
against cholecystectomy but offers support in the same
admission in mild gallstone induced pancreatitis.8 Another
recommendation is to do cholecystectomy during the first
hospitalization and not more than 2 weeks-4 weeks later
after discharge as suggested by the American
Gastroenterological Association.9

A number of confounding factors to decide upon whether
to perform early or delayed cholecystectomy, which are
hospitalization, intraoperative difficulty, conversion to open
cholecystectomy, length of surgery, length of stay and
complications of gallstones such as recurrent pancreatitis,
acute cholecystitis, cholangitis or biliary colic.9, 10

According to the proponents of early cholecystectomy (within
48 hrs of admission), early cholecystectomy is not a risk
factor in morbidity and mortality and will shorten the hospital
length of stay. Conversely, proponents of delayed
cholecystectomy would argue that delayed cholecystectomy
reduces the risk of operative complications, in that the
inflammatory process has been resolved, but it leads to an
extended overall hospital stay. Limited evidences exist on
the most appropriate time to perform laparoscopic
cholecystectomy in mild and moderate cases of acute
gallstone induced pancreatitis locally and in other countries
too. We tend to prefer delayed cholecystectomy in such
situations in the past as part of normal clinical practice.
Nevertheless, the scarcity of literature supports early
cholecystectomy. Thus, the current research was undertaken
to provide information in our population and also to be a
contribution towards a wider knowledge and applicability
of timing in cholecystectomy of mild to moderate acute gall
stone induced pancreatitis. In our current research the results

we compared were the mean hospitalization and the rate of
conversion to open cholecystectomy between early and
delayed surgical intervention among patients with
mild/moderate acute pancreatitis caused by the presence of
gall stones.
METHODOLOGY;
The randomized clinical trial was conducted at the department
of surgery Narowal medical college Narowal between 07-
01-2025 to 30-06-2025 and involved eighty patients aged
between 20 and 70 years with 40 patients in each group
having mild to moderate gallstone induced pancreatitis being
presented to emergency department on the case. The surgical
emergency unit was used to admit all eligible patients by
verifying them using clinical, biochemical, and imaging
findings with a Ran son score of 3 to 5 who were fit to
undergo laparoscopic cholecystectomy and make informed
consent after understanding the operation. The patients
having severe pancreatitis, additional etiologies of
pancreatitis, stones of the common bile duct (where ERCP
must be performed), previous biliary surgery, high operative
risk (ASA IV or higher), pregnancy, lost to follow-up were
excluded.. A sample size was determined, relying on the
past research findings, and a 95% confidence level and
power of 80% utilizing hitherto anticipated conversion rates
of 16.7 percent in the initial cholecystectomy category and
60 percent conversion in the delayed group.¹¹
Sampling was done consecutively on a non-probability basis
and the two groups were randomly divided by applying the
lottery option: Group A corresponded to early
cholecystectomy and Group B to delayed cholecystectomy.
There was an explanation of the procedure to the individual
patients or their guardians and informed consent was secured.
All the surgeries were performed and all the postoperative
evaluation was done by the same operating surgeon to reduce
bias. Approval of the study protocol was given by the
institutional research board of Narowal medical college with
IRB no 28/2025 dated 06 January 2025 and informed written
consent was obtained from all the participants.
A predesigned pro forma was used to collect data, which
comprised of demographic data, severity of the disease,
length of hospital stay and conversion of laparoscopic to
open cholecystectomy. The analysis of the data was done
via SPSS version 26. Quantitative variables (hospital stay,
BMI, age, etc.) were expressed in terms of mean and standard
deviation, whereas qualitative ones (gender, frequency, etc.)
were expressed in terms of frequency and percentage. The
chi-square test of categorical variables and the independent-
samples t-test of continuous variables were used to compare
the two groups and a p-value of not more than 0.05 was
taken to be statistically significant. Stratification was used
to control potential confounders such as age, gender, BMI,
and smoking.
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RESULTS:
A total of 80 patients were included in the study, with 40
patients in each group, Early Cholecystectomy (EC) and
Delayed Cholecystectomy (DC).the demographic
characteristics of patients were as under. Table 1 There was
no statistically significant difference in mean age or gender
distribution between the two groups. Mean BMI was
significantly higher in the delayed cholecystectomy group
(p = 0.003) Table 2. Conversion to open cholecystectomy
were 9 patients (22.5%) in the EC group and 31 patients
(77.5%) in DC group with a significant variation (p < 0.001).
The frequency of conversion to open surgery was significantly
low in the former group. There was no age or gender
difference in the distribution of patients, and there was a
significant difference in BMI of delayed-surgery patients.
Other non-significant complications have been witnessed
in this study that were lower in early laparoscopy
cholecystectomy compared to delayed laparoscopic
cholecystectomy as indicated in table 3.
DISCUSSION:
The timing of cholecystectomy on patients with acute
gallstone induced pancreatitis remains a controversial issue
in question. Historically, with mild to moderate pancreatitis
cases, cholecystectomy was withheld until healing of local
complications typically at the six-week interval.12Although

numerous studies have investigated the best timing with
which to perform surgery in mild gallstone induced
pancreatitis, few studies have done so in a randomized and
prospective study. This deficiency in quality evidence has
resulted in different recommendations, and confusion remains
as to whether patients can safely be discharged until they
have received cholecystectomy following an attack of acute
pancreatitis.13
Age distribution in this research showed that 7.5 percent (n
= 6) of patients were aged 12-40 years and the remaining
92.5 percent (n = 74) of patients were aged 41-70 years.
The average age of the early cholecystectomy (EC) was
45.40 and the delayed cholecystectomy (DC) was 46.70.
The difference in mean age between the two groups was not
statistically significant (p = 0.29). These values closely
match the findings by Jee et al. in which the average age of
the two groups was 42.5 years.14 similar findings were also
indicated by Aksoy et al. and the mean age of the two groups
was 44.7 years.15
The average BMI in the early cholecystectomy (EC) group
was 25.50 3.60kg/m 2 and in the delayed cholecystectomy
(DC) group was 29.70 6.50kg/m 2. It was statistically
significant (p = 0.003), which means that the patients with
delayed cholecystectomy are more likely to possess a higher
index of body mass.
In this study results, regarding body mass index, 67.5% (n
= 27) of patients in the EC group had a BMI < 27 kg/m²,
while 32.5% (n = 13) had BMI = 27 kg/m². In contrast, in
the DC group, 42.5% (n = 17) had BMI < 27 kg/m², and
57.5% (n = 23) had BMI = 27 kg/m².
Regarding gender distribution, 45.0% (n=18) of the early
cholecystectomy (EC) group consisted of males, and 55.0%
(n=22) consisted of females, whereas 42.5% (n=17) and
57.5% (n=23) of the delayed cholecystectomy (DC) group
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Length of Hospital Stay (days)
Conversion to Open Cholecystectomy

5.35 ± 0.80
9 (22.5%)

8.90 ± 0.80
31 (77.5%)

< 0.001
< 0.001

Outcome
Early

Cholecystectomy
(n=40)

Delayed
Cholecystectomy

(n=40)
p-value

Table 2 Perioperative Outcomes

Complication
Atelectasis
Fever
Pain in abdomen
Bleeding (immediate)
Cystic duct blowout / biliary leak
Sub hepatic collection
Surgical site wound infection

Early (n=40)
0
12
6
0
0
0
1

%
0%
30%
15%
0%
0%
0%

2.5%

Late (n=40)
8
32
18
1
1
0
3

%
20%
80%
45%
2.5%
2.5%
0%

7.5%

P-value
0.010

<0.001
0.004
1.000
1.000

–
0.300, NS

Table 3 Post-operative Complications in Early vs Late Cholecystectomy (n = 80)

Table 1 Demographic and Clinical Characteristics

Mean Age (years)
BMI (kg/m²)

Gender
Distribution

45.40 ± 3.80
25.50 ± 3.60

M = 21 (52.5%),
F = 19 (47.5%)

46.70 ± 4.00
29.70 ± 6.50

M = 20 (50%),
F = 20 (50%)

0.29
0.003

Variable
Early

Cholecystectomy
(n=40)

Delayed
Cholecystectomy

(n=40)
p-value

1.000
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consisted of males and females respectively.
The total population of the study was 45 men and 56.25
percent female participants.
The two groups did not show any statistically significant
difference in the gender distribution (p = 1.000). The
proportions are comparable with the androcentric proportions
reported by Jee et al. and Nebiker et al., who indicated that
in the EC group, female constituted 47.37% and male,
52.63% and, in the DC group, female constituted 73.3%
and male, 61.76%, respectively.15,16
Historically, interval cholecystectomy has been popular as
it is believed that pancreatitis inflammation and edema may
complicate dissection during index admission, raising the
possibility of more surgical complications and conversion
to open surgery. Nevertheless, recent studies indicate that
delayed surgery does not minimize intraoperative
complications, based on three meta-analyses and one cohort
study.17.18.19

In our analysis, Conversion to open cholecystectomy has
been observed in 9 patients (22.5) of early cholecystectomy
(EC) group and 31 patients (77.5) of delayed cholecystectomy
(DC) group. This was a very significant difference (p <
0.001) showing a much lower conversion rate with early
laparoscopic intervention.  There was a study by Mikwar Z
et.al. where the rate of laparoscopic to open cholecystectomy
conversion was found to be 2.62, which gives an advantage
to our study.20 This laparoscopy to open rate(5.26 percent
in early and 7.89 percent in late group) is also present in
another study by Chandak, U et all which also benefits our
study. According to our results, the postponement of surgery
in moderate ABP can raise the chances of conversion to
open cholecystectomy. Such variations can be explained by
variations in sample size, experience of the surgeon, choices
of patients, and other factors during the operation, like the
common bile duct (CBD) injury, anatomical alteration, or
hemodynamic instability.  The controversial ERP role in
ABP is also another issue that may impact the timing of
surgery21.
Other studies have indicated escalated complications when
cholecystectomy is delayed. A multicenter randomized trial
with large sample sizes found that complications were rather
common: 44 percent of the operated patients developed
complications (involving biliary problems more often), as
the study was prematurely terminated (p=0.02).22 In a study
by Jee et al., the number of complications became so high
that the study had to be discontinued early, and 33.3 percent
of the operated patients experienced complications (including
more of the biliary kind).
The mean length of stay in our study was -0.80 days in the
cholecystectomy group at an early time and 8.90 days in
the delayed cholecystectomy group. The difference was very
high (p < 0.001).

The average hospital stay in the DC was also longer than in
the FL, and was 8.96/0.76 days, whereas in the FL it was
3.5 days. This corresponds to results of other researchers,
who also found hospital stay of 4.56 days in EC group and
12.10 days in DC. Equally, longer stays were observed in
the DC group (5.70 + 6.2 days compared to EC (4.70 + 2.4
days). These results endorse the notion that early
cholecystectomy is able to reduce hospital stay, which might
decrease the costs and enhance outcomes. Hospital stay
discrepancies could also be partially due to selection criteria,
we only considered moderate cases, yet for other cases there
were mild cases too.
A meta-analysis done by Fugazzola P, et al showed that
early laparoscopic cholecystectomy is a safe and effective
approach for managing mild acute gallstone pancreatitis in
patients during their initial hospitalization. However, it is
crucial to exercise strict control over the indications and
contraindications for this procedure23.
 Early cholecystectomy is more effective than delayed one
cholecystectomy among patients having an acute gallstone
induced pancreatitis in reducing the length of hospitalization
and the recurrence rate of pancreatitis. Early Cholecystectomy
reduces Hospital stay which is cost effective because of the
reduced resource needs and time and effort. Even though
early and late cholecystectomy have no significant difference
in terms of postoperative complications such as surgical site
infections as well as the need of ERCP. Our study is supported
by these findings, which indicate that early laparoscopic
cholecystectomy poses no significant risk to patients, and
the reduction in hospital stay as well as rate of conversion
to open surgery do not significantly vary based on patient
age or gender distribution. The mean BMI of patients in the
delayed surgery group was higher and that may have
contributed to the elevation in the operative difficulty and
conversion rate. In general, our results favor the use of early
cholecystectomy in the treatment of mild to moderate patients
of gall stone induced pancreatitis. This early intervention
can decrease the number of complications, hospitalization,
and open surgery conversion, as well as help better manage
the resources used in healthcare and patient outcomes.25,

The advantages of this study are its randomized clinical trial
design, the correct choice of the sample size, and the
standardization of the collection of data with the help of a
structured pro forma. However, its weaknesses are a risk of
selection bias as the sample was non-probability, narrowed
generalizability as of a single center study, and a relatively
short follow-up period. Also, the use of self-reported smoking
status and BMI, and not all confounding factors could be
properly addressed may create measurement bias.
The long-term results, economic implications, subgroup
analysis in terms of comorbidities and BMI, the role and
time of ERCP, and patient satisfaction and quality of life
should be evaluated in future studies.
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CONCLUSION
In our study, we have examined the length of hospital stay
and frequency of conversion to open cholecystectomy in
early and delayed cholecystectomy amidst patients with
moderate acute biliary pancreatitis. We concluded that, in
moderate acute biliary pancreatitis patients, laparoscopic
cholecystectomy at an early age resulted in a reduced length
of stay, and transformation of laparoscopic cholecystectomy
to open cholecystectomy.
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