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ABSTRACT

Background: The recommended management of mild gallstone pancreatitis (GSP) is to perform index admission
cholecystectomy. This study is to assess the timing of cholecystectomy in patients presented with mild GSP in a
single centre, over 10-year period, and assess the rates of complications in different timings of the surgery.

Methods: Patients diagnosed with gallstone pancreatitis between 2009 and 2022 in Peninsula Health were identified
using a diagnosis coding system.

Results: A total of 198 patients were diagnosed with mild GSP between 2009 and 2022. 24 (12%) patients underwent
early cholecystectomy (within 48 hours of admission), 106 (54%) underwent delayed cholecystectomy (over 48
hours) and 68 (34%) underwent interval cholecystectomy. The average length of hospital stay (LOS) was lower in
patients who had early cholecystectomy (3 days) than patients who had delayed (6 days) or interval cholecystectomy
(8 days). The complication rates were higher in patients who were in delayed cholecystectomy group (14%) or in
interval cholecystectomy group (26.5%) than patients who underwent early cholecystectomy (4%) which was
statistically significant (p=0.024).

Conclusions: The gold standard management of mild GSP is to perform cholecystectomy at index admission. This
study showed that the patients who underwent cholecystectomy within 48 hours of admission had no increased rate of
perioperative complication and significantly reduced LOS.
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INTRODUCTION demonstrated that performing cholecystectomy during the
same admission have shown great benefits for patients by
reducing gallstone-related complications, readmission

rates and length of hospital stay (LOS).*®

Gallstones are one of the most common causes of acute
pancreatitis in Australia and in most cases the gallstone
pancreatitis is classified as ‘mild’. The definitive

management of gallstone pancreatitis is cholecystectomy
to prevent its recurrence.!?

In the past, it was recommended to perform laparoscopic
cholecystectomy in a delayed fashion to manage biliary
acute pancreatitis which was not considering different
severity of the disease.> More recent studies have

Furthermore, performing cholecystectomy early, that is
within 48 hours of admission have shown to be safe and
cost effective.®® This study aims to show the comparisons
of index in early and delayed versus interval
cholecystectomy in mild gallstone pancreatitis (MGP) in
a single institution in Australia and its trend in the
practice.
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METHODS
Patient selection

Retrospective data was collected using a diagnosis code
as gallstone pancreatitis (GSP) between May 2009 and
December 2022. Patients treated at Peninsula health,
Melbourne, Australia with mild gallstone pancreatitis and
underwent cholecystectomy during that period were
included in this study. The patient data was accessed
through the online medical records. This study was
approved by the Peninsula Health Ethics Committee.

Inclusion criteria

The diagnosis of acute pancreatitis was confirmed by
meeting two of three criteria: (i) epigastric pain consistent
with pancreatitis, (ii) elevated serums lipase more than
three times the upper normal limit and (iii) radiological
evidence of acute pancreatitis.® The severity of
pancreatitis was defined by the Atlanta Classification of
acute pancreatitis and the use of C-reactive protein (CRP)
levels taken within 24-48 hours of the admissions.'%?

Exclusion criteria

Those with end-organ dysfunction either transient (<48
hours), persistent (>48 hrs) or the presence of local
complications were considered moderate to severe
pancreatitis hence excluded from the study. Organ
dysfunction and failure was classified by the Marshall
scoring system.'® Additionally, those with CRP levels
above 150 mg/dl were considered to have moderate to
severe GSP hence were excluded from the study.

Primary outcome

The primary outcome of interest was the complication
rates. These included biliary pathology such as
readmission with recurrent gallstone pancreatitis, biliary
colic or cholecystitis, wound complication, perioperative
complication both medical and surgical complications.
The perioperative complications included acute
myocardial infarction, deep vein thrombosis or
pulmonary embolism. The surgical complications
included return to theatre, bleeding or bile leak. We have
compared the complication rates between early, delayed
and interval groups.

Secondary outcomes

The secondary outcomes were hospital length of stay
(LOS) and 30-day mortality. The total LOS for interval
cholecystectomy group included the number of hospital-
stay during the admission of mild gallstone pancreatitis
plus time spent during the admission for the interval
cholecystectomy. Additionally, we have identified
different reasons for delaying or performing interval
cholecystectomy by evaluating patients’ medical records.

Statistical analysis

All the statistical analyses were performed using STATA
version 16. The distribution of continuous data was
checked using the Shapiro-Wilks test for normalcy. As all
continuous variables failed this test, data has been
described as median (Interquartile range (IQR)).
Categorical data has been described as frequency (%) and
compared using Fisher’s exact test. The results with p
values <0.05 were considered statistically significant.

RESULTS

A total of 332 patients were retrospectively identified and
198 patients of those were included in this study. 134
patients were excluded as they did not meet the criteria.
Of note, 27 were excluded because the CRP level was
>150, 44 patients were excluded as the CRP levels were
not recorded and the rest were excluded as they were not
gallstone pancreatitis or moderate to severe gallstone
pancreatitis with local or systemic complications. As
shown on Table 1 73 (37%) were male and 125 (63%)
were female within the MGP group. The median age of
patients with MGP was 52. The median age of Early
group was 45, Delayed group, 53 and the Interval group,
57. The median ASA score of the study population was 2
(57%).

There were 24 (12%) patients who underwent
cholecystectomy early (<48 hours of admission), 106
(54%) patients had delayed cholecystectomy (>48 hours
of admission) and 68 (34%) patients underwent interval
cholecystectomy (Table 2). 194 (98%) of patients had
laparoscopic cholecystectomy, 1 (0.5%) patient had open
cholecystectomy, and 3 (1.5%) patients had laparoscopic
converted to open cholecystectomy. As shown in Table
2, five different reasons were identified for delaying or
performing interval cholecystectomy. Overall, 48 (28%)
patients were delayed or had interval cholecystectomy
due to ongoing pain or abnormal biochemical markers. 21
(12%) patients were delayed due to no theatre access, 39
(22%) patients delayed because of either the surgeons’ or
patients’ preferences or no reasons given. 66 (38%)
patients were delayed as they were waiting for
radiological work up including needing for further biliary
imaging or medical work-up such as waiting for
anaesthetic or medical review pre-operatively.

Complications

One (4%) developed complication in the early group, 15
(14%) patients in the delayed and 18 (26%) patients in
the interval group (Table 3). The difference amongst
three groups was statistically significant with the p-value
of 0.024. As shown on Table 4, there was no significant
difference in complication rates between the early and
delayed groups (4% vs 14%, p=0.3), however, it was
significantly different between the early and interval
groups (Table 5) (4% vs 27%, p=0.02). The total median
LOS, in all groups combined, was 6 days. The median
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LOS for the early group was 3 days, 6 days for delayed
and 6 days for interval group (Table 6) and this was
significantly different between the groups (p<0.001).
Furthermore, the median LOS between early and interval
groups have shown significant difference (3 vs 6 days,
p<0.001) (Table 7). All groups had zero 30-day mortality
rate. Conversion to open cholecystectomy was seen in
one patient in the delayed group and three patients in the
interval group. One patient, due to the pre-existing large

Trend towards index cholecystectomy

There were 60 cholecystectomies performed between
2012 and 2016. In this period, the number of index
cholecystectomy was 27 (45%) and interval
cholecystectomy 33 (55%), p value of 0.27. There were
138 cholecystectomies between 2017 and 2022. In this
period, 103 (75%) patients underwent index
cholecystectomy and 35 (25%) underwent interval

incisional  hernia, underwent a planned open
cholecystectomy with a concurrent incisional hernia
repair.

cholecystectomy, p<0.001 (Table 8).

Table 1: Patient characteristics.

Early cholecystectomy,  Delayed cholecystectomy Interval P value
<48 h within same admission) >48 h  cholecystectom
Age median 45 53 57 0.05
Male (%) 73/198 (37)

Female (%) 125/198 (63)

CRP median (IQR) 7.5 (7) 9 (18.5) 16 (36) 0.04
ASA (%)

1 6/24 (25) 13/105 (12.3) 3/68 (4.4)

2 15/24 (62.5) 63/105 (59.4) 33/68 (48.5) 0.008
3 3/24 (12.5) 29/105 (27.4) 30/68 (44.1)

4 0/124 (0) 1/105 (0.9) 2/68 (2.9)

Table 2: Cholecystectomy types, and reasons for delay.

Early cholecystectomy, Delayed holecystectomy Interval P
<48 h within same admission) >48 h  cholecystectomy value
Cholecystectomy type (%) 24/198 (12) 106/198 (54) 68/198 (34)
Laparoscopy (%0) 24 (100) 105 (99) 65 (96)
Open (%) 0 (0) 0 (0) 1(1) 0.21
Lap to open (%) 0 (0) 1(1) 2(3)
Reasons for delay (% Total (delayed and Interval
Y0 intervgl cor):lbined) N (%) S 6o Gy cholecystectomy
1 33/174 (19) 20/106 (19) 13/68 (19)
2 15/174 (9) 10/106 (9) 5/68 (7)
3 21/174 (12) 14/106 (13) 7/68 (10)
4 39/174 (22) 10/106 (9) 29/68 (43)
5 66/174 (38) 52/106 (49) 14/68 (21)

*Reasons for delay: 1=Waiting for resolution of pain, 2=Waiting for resolution of biochemical markers, 3= No theatre time, 4=Other:
Consultant preference/Patient preference/No reason given, 5= Radiological or Medical Work-up required, i.e. anaesthetic review, or
further radiological investigation required.

Table 3: Complications between all groups.

Cholecystectomy type _Early ~Delayed _Interval P value
Complications (%)

No 23/24 (96) 91/106 (86) 50/68 (74)

Yes 1/24 (4) 15/106 (14) 18/68 (26)

Complication types (%)

Biliary related readmissions 0 (0) 4/15 (27) 13/18 (72) 0.024
Wound complication 0(0) 1/15 (6) 0(0)

Perioperative complication 0 (0) 3/15 (20) 0(0)

Surgical complication 0 (0) 3/15 (20) 3/18 (17)

ERCP post op 1/24 (4) 4/15 (27) 2/18 (11)
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Table 4: Complication between early and delayed groups.

| Earl Delayed P value
Complications (%) |
No 23/24 (96) 91/106 (86) 0.3
Yes 1/24 (4) 15/106 (14)
Table 5: Complication between early and interval groups.
Earl _Interval P value _
Complications (%) |
No 23/24 (96) 50/68 (74) 0.02 |
Yes 1/24 (4) 18/68 (27) |
Table 6: Total length of hospital stays between all groups.
Cholecystectomy type Early Delayed Interval P value
Total LOS days median (IQR) N 3(1) 24 6 (3) 106 6 (7) 68 <0.001
Table 7: Total length of hospital stays between early and interval groups.
_Cholecystectomytype _ _ Farlly . Interval __ Pvalue
| Total LOS days median (IQR) N 3(1)24 6 (7) 68 <0.001 |

Table 8: Trend towards index cholecystectomy.

Index (eSarly+delayed) Interval P value
2012-2016 (N, %) 27/60 (45) 33/60 (55) 0.27
2017-2022 (N, %) 103/138 (75) 35/138 (25) <0.001
Comparison between 2012-2016 vs 2017-2022 <0.001

DISCUSSION

In the past, index cholecystectomy was thought to be
associated with difficult operation and potentially
increased risk of conversion to open due to oedema and
adhesions from ongoing acute pancreatitis.>!3'* Hence,
for the past few decades surgeons opted for interval
cholecystectomy. However, recent literatures have
demonstrated that the index cholecystectomy high
success rate in mild GSP with no significant post
operative complications when compared to interval
cholecystectomy.313

Moreover, many studies are recommending early
cholecystectomy as management of MGP. However,
there has been a discrepancy between the
recommendation and clinical practice in many
institutions.®*31* The timing of surgery has been delayed
for patients for varies reasons including lack of ability to
access to theatres, the notion that the clinicians should
wait until the pancreatitis ‘settles’ with improving pain
and biochemical markers, need for further investigations
or workup.®®* Early cholecystectomy is associated with
significant reduction in LOS, complication rates which
include biliary related pathologies, need for endoscopic
retrograde cholangiopancreatography (ERCP) and with
no increased risk of conversion to open

cholecystectomy.®'41" The findings of our study were
consistent with many literatures on this topic. The
complication rate in the early cholecystectomy group was
4% which was significantly lower than the delayed (14%)
or interval group (26%, p=0.024). There was one patient
(4%) who required an ERCP in the early group. This
complication rate was significantly lower than the
delayed (27%) or the interval group (11%). Similar result
was demonstrated in a meta-analysis study where early
cholecystectomy group had significantly lower rate of
ERCP usage than the delayed group.*

It is thought to increase the risk of ERCP usage in an
untreated or delayed gallstone pancreatitis due to its
pathophysiology of gallstone pancreatitis.’®* On the side
note, Bignell et al, demonstrated that the use of ERCP
and sphincterotomy was higher in elderly and frail
patients with gallstone pancreatitis.'® However, this may
be an alternative treatment option over cholecystectomy
in this patient population as ERCP alone can be effective
in minimizing the risk of recurrent gallstone pancreatitis
and cholecystectomy can be quite risky for this group of
patients.t”® 72% of the complication in the Interval
group was related to biliary pathologies including
recurrent gallstone pancreatitis, biliary colic, cholecystitis
or cholangitis. This was higher than previously quoted
rates in several retrospective studies demonstrating rates
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between 20-60%.%"1° A few studies have shown that the
incidence recurrent biliary events would increase up to
31% within 2 weeks of discharge from the hospital prior
to interval cholecystectomy. "%

Most of the cases in this study, the patients did not have
early cholecystectomy as they were waiting for further
medical or radiological work-up. Interestingly, our study
showed only a small proportion of patients (12%) being
delayed due to difficulty in accessing operating theatres.
Most of the cases were delayed due to preferences of
patients or surgeons. Also, our data showed that 19% of
the patients were delayed or underwent interval
cholecystectomy for unresolved pain which was
historically a recommended practice in managing
gallstone pancreatitis regardless of the severity.?

However, the trend has been towards index
cholecystectomy over interval cholecystectomy in the last
5 years. This may be due to a shift of surgeon or patient
preference rather than a logistical reason. This was a
positive finding as the clinical practice is based on the
evidence shown on many literatures that have
demonstrated significant benefits for patients with MGP.

This study, however, has a few limitations. This was a
retrospective study. We have used C-reactive protein as
one of markers to indicate the severity of the disease. As
a result, some patients were excluded when this
information was missing despite meeting other criteria of
mild gallstone pancreatitis. Lastly, the number of patients
undergoing early cholecystectomy was small.

CONCLUSION

The index cholecystectomy is a gold standard in
managing mild gallstone pancreatitis. And furthermore,
early cholecystectomy in mild gallstone pancreatitis is
safe and cost-effective. These results should be confirmed
with larger patients, by obtaining data from multiple
institutions.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Moody N, Adiamah A, Yanni F, Gomez D. Meta-
analysis of randomized clinical trials of early versus
delayed cholecystectomy for mild gallstone
pancreatitis. British J of Surg. 2019;106:1442-51.

2. Hazem Z. Acute biliary pancreatitis: diagnosis and
treatment. Saudi J of Gastroenterol. 2009;15:147.4.

3. Uhl W, Muller CA, Krahenbuhl L. Acute gallstone
pancreatitis:timing of laparoscopic cholecystectomy
in mild and severe disease. Surg Endosc.
1999;13:1070-6.

10.

11.

12.

13.

14.

15.

16.

17.

da Costa DW, Bouwense SA, Schepers NJ. Same-
admission versus interval cholecystectomy for mild
gallstone pancreatitis (Poncho): a multicentre
randomised controlled trial. Lancet.
2015;386:1261-8.

Baal MC, Besselink MG, Bakker OJ. Timing of
cholecystectomy after mild biliary pancreatitis: a
systematic review. Ann Surg. 2012;255:860-6.
Dubina ED, de Virgilio C, Simms ER, Kim DY,
Moazzez A. Association of early vs delayed
cholecystectomy for mild gallstone pancreatitis with
perioperative outcomes. JAMA Surg.
2018;153:1057.

Falor AE, de Virgilio C, Stabile BE. Early
laparoscopic cholecystectomy for mild gallstone
pancreatitis: time for a paradigm shift. Arch Surg.
2012;147:1031.

Aboulian A, Chan T, Yaghoubian A. Early
cholecystectomy safely decreases hospital stay in
patients with mild gallstone pancreatitis: a
randomized  prospective  study. Ann  Surg.
2010;251:615-9.

Cho NY, Chervu NL, Sakowitz S, Verma A,
Kronena E, Orellana M, et al. Effect of surgical
timing on outcomes after cholecystectomy for mild
gallstone pancreatitis. Surg. 2023;174:660-5.

Mao L, Qiu Y. The classification of acute
pancreatitis: Current status. Intractable Rare Dis
Res. 2012;1(3):134-7.

Dervenis C. Assessments of severity and
management of acute pancreatitis based on the
Santorini  Consensus Conference report. JOP.

2000;1:178-82.

Sterling AD, Moran NR, Kelly ME, Ridgway PF,
Conlon KC. The predictive value of C-reactive
protein (CRP) in acute pancreatitis is interval
change in CRP an additional indicator of severity.
HPB. 2017;19:874-80.

Zhong FP, Wang K, Tan XQ, Nie J, H WF, Wang

XF.  The optimal timing of laparoscopic
cholecystectomy in patients with mild gallstone
pancreatitis: a meta-analysis. Medicine.

2019;98(40):17429.

Walayat S, Baig M, Puli SR. Early vs late
cholecystectomy in mild gall stone pancreatitis; An
updated meta-analysis and review of literature.
Wourld J Clin Cases. 2021;9(13):3038-47.

Yang DJ, L HM, Guo Q, Lu S, Zhang L, Hu WM.
Timing of laparoscopic cholecystectomy after mild
biliary pancreatitis: a systemic review and meta-
analysis. J Laparoendosc Adv Surg Tech A.
2018;28(4):379-88.

Guadagni S, Cengeli I, Palmeri M. Early
cholecystectomy for non-severe acute gallstone
pancreatitis:easier said than done. Minerva Chir.
2017;72:91-7.

Jee SL, Jarmin R, Lim KF, Raman K. Outcomes of
early versus delayed cholecystectomy in patients
with mild to moderate acute biliary pancreatitis: A

International Surgery Journal | April 2025 | Vol 12 | Issue 4 Page 477



18.

19.

20.

Kim YS etal. Int Surg J. 2025 Apr;12(4):473-478

randomised prospective study. Asian J Surg.
2018;41(1):47-54.

Bignell M, Dearing M, Hindmarsh A, Rhodes M.
ERCP and endoscopic sphincterotomy (ES): a safe
and definitive management of gallstone pancreatitis
with the gallballder left in situ. J Gastrointest Surg.
2011;15(12):2205-10.

Cameron DR, Goodman  AJ. Delayed
cholecystectomy for gallstone pancreatitis: re-
admissions and outcomes. Ann R Coll Surgeons
Engl. 2004;86:358-62.

Ito K, Ito H, Whang EE. Timing of cholecystectomy
for biliary pancreatitis: do the data support current

guidelines? J Gastrointest Surg.
2008;12(12):2164-70.

21. Falor A, de Virgilio C, Stabile B, Kaji A, Caton A,
Kokubun B, et al. Early laparoscopic
cholecystectomy for mild gallstone pancreatitis,
time for a paradigm shift. Arch  Surg.
2012;147(11):1031-5.

Cite this article as: Kim YS, Vanguardia MK,
Pilgrim C, Giblin R, Selvaraj P, Wijesinghe N. Timing
of cholecystectomy in mild gallstone pancreatitis: a
single centre study over 10-year period. Int Surg J
2025;12:473-8.

International Surgery Journal | April 2025 | Vol 12 | Issue 4 Page 478



