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Abstract

Purpose This study aims to evaluate the efficacy of admission contrast-enhanced CT scans in formulating strategies for
performing early laparoscopic cholecystectomy in cases of acute gallstone pancreatitis.

Methods Patients diagnosed with acute gallstone pancreatitis underwent a CT scan upon admission (after at least 24 h from
symptom onset) to confirm diagnosis and assess peripancreatic fluid, collections, gallstones, and common bile duct stones.
Patients with mild acute gallstone pancreatitis, following the Atlanta classification and Baltazar score A or B, were identified
as candidates for early cholecystectomy (within 72 h of admission).

Results Within the analyzed period, 272 patients were diagnosed with mild acute gallstone pancreatitis according to the
Atlanta Guidelines. A total of 33 patients (12.1%) were excluded: 17 (6.25%) due to SIRS, 10 (3.6%) due to local complica-
tions identified in CT (Balthazar D/E), and 6 (2.2%) due to severe comorbidities. Enhanced CT scans accurately detected
gallstones, common bile duct stones, pancreatic enlargement, inflammation, pancreatic collections, and peripancreatic fluid.
Among the cohort, 239 patients were selected for early laparoscopic cholecystectomy. Routine intraoperative cholangiogram
was conducted in all cases, and where choledocholithiasis was present, successful treatment occurred through common bile
duct exploration. Only one case required conversion from laparoscopic to open surgery. There were no observed severe
complications or mortality.

Conclusion Admission CT scans are instrumental in identifying clinically stable patients with local tomographic compli-
cations that contraindicate early surgery. Patients meeting the criteria for mild acute gallstone pancreatitis, as per Atlanta
guidelines, without SIRS or local complications (Baltazar D/E), can safely undergo early cholecystectomy within the initial
72 h of admission.
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Introduction

Acute pancreatitis is one of the most common causes of
emergency admission. Alcoholism, hyperlipidemia and gall-
stones are three of the most frequent causes of pancreatitis.
Acute pancreatitis predominantly arises from gallstones and
its surgical treatment is fundamental. Its genesis typically
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involves the transient passage of a gallstone through the
Vater's ampulla [1, 2].

Consensus currently holds that in cases of severe acute
gallstone pancreatitis (AGP), cholecystectomy should be
delayed until the local and systemic inflammatory condi-
tion fully resolves—typically around six weeks post-AGP
because the inflammation and oedema could distort the bil-
iary anatomy [3]. However, the optimal approach for mild
AGP remains a topic of contention, whether to perform sur-
gery within 48 to 72 h of admission or delay cholecystec-
tomy for at least six weeks [4, 5].

Various studies have highlighted the safety and efficacy of
early cholecystectomy within 48—72 h of hospital arrival for
preventing recurrent pancreatitis in mild to moderate AGP
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cases without local complications of Balthazar type D/E [3,
6]. This study aims to evaluate the utility of routine admis-
sion computed tomography as an adjunctive tool in identify-
ing eligible candidates for early surgical intervention.

Material and methods

This study is an observational, retrospective study. A retro-
spective cohort comprising patients over 18 years diagnosed
with AGP between January 2009 and July 2019 at the Gen-
eral Surgery Service of the Hospital Italiano in Buenos Aires
was selected. All chosen patients underwent an abdominal
computed tomography (CT) scan with intravenous contrast
at admission, at least 24 h after symptom onset. This study
received approval from the Institutional Ethics Committee
(Protocol number 2907) and adhered to the Helsinki Decla-
ration. The outcomes have been reported such as incidence
of complications and confidence interval.

The 2019 Atlanta Guidelines [7] were used to diagnose
pancreatitis, considering: (A) Acute onset of severe and per-
sistent epigastric pain, often radiating to the back, (B) serum
amylase and/or lipase activity at least three times the upper
limit of normal and (C) characteristic findings of acute pan-
creatitis on dynamic CT with intravenous contrast, occasion-
ally supplemented by magnetic resonance imaging (MRI) or
abdominal ultrasound.

All patients underwent CT within 24 h of hospital
admission to gauge pancreatitis severity and guide subse-
quent action, regardless of confirmation by other diagnostic
criteria.

Severity assessment followed the Atlanta Guidelines and
Balthazar CT criteria. Mild AGP, per the Atlanta guidelines,
denotes no organ failure, typically with a short course and
spontaneous resolution. Moderately severe AGP involves
transient organ failure (lasting <48 h) and/or local compli-
cations. Severe AGP entails persistent organ failure (>48 h),
often with local and systemic complications.

Balthazar criteria include (A) normal pancreas, (B) pan-
creatic enlargement, (C) inflammation of the pancreatic and/
or peripancreatic fat, (D) single collection of peripancreatic
fluid and (E) two or more collections of fluids and/or retro-
peritoneal air.

Our assessment focused on the safety of early laparo-
scopic cholecystectomy (within 72 h of abdominal pain
onset) in patients without SIRS or local complications from
CT. Additionally, we evaluated the laparoscopic approach's
efficacy in addressing underlying biliary pathology, along
with hospitalization duration and discharge day in correla-
tion with Balthazar grades in AGP patients.

Postoperative complications at 90 days were categorized
using the Clavien—Dindo (CD) classification: mild (CD I/II),
severe (CD III-1V), and fatal (CD V) [8, 9]. Patients with
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associated acute cholangitis (bilirubin >4 mg/dL, fever, and/
or leukocytosis) and/or cholecystitis or with local imaging
(Balthazar D/E) were excluded.

Results

During the analyzed period, 272 patients were diagnosed
with mild acute gallstone pancreatitis according to the
Atlanta Guidelines. However, 33 patients (12.1%) were
excluded: 17 due to SIRS (6.25%), 10 with local complica-
tions found in CT scans (Balthazar D/E) (3.6%), and 6 due
to severe comorbidities (2.2%). The average age of the 239
remaining patients was 53 years, with a median amylase
value of 1900 UI/L at admission. The median range for days
until discharge was 4 days. The severity distribution accord-
ing to the Balthazar grade was equal, with 33% in each group
A, B, and C. The enhanced CT scan accurately detected gall-
stones, common bile duct stones, pancreatic enlargement,
inflammation, pancreatic collections, and peripancreatic
fluid. Out of the entire cohort, 239 patients were selected
as candidates for early laparoscopic cholecystectomy. In
all cases, routine intraoperative cholangiograms were per-
formed. If choledocholithiasis was present, it was success-
fully treated with common bile duct exploration. Only one
case required conversion from laparoscopic to open surgery.

Acute gallstone pancreatitis is more often caused when
common bile duct stone is present, in our study 28 patients
(11,7%) out of the 239 patients had common bile duct stone
in addition to gallbladder stones that were treated with tran-
scystic choledocholithotomy. Only three of them needed
ERCEP for a second look.

Notably, no severe complications or mortality were
observed. The incidence of complications was 2.25%
(0.73-5.17) CI (95%—confidence interval), and none
exceeded D-C level III (Tables 1 and 2) (Fig. 1.).

Discussion

Existing literature strongly advocates early laparoscopic
cholecystectomy for patients experiencing mild pancrea-
titis, a safety aspect our study also corroborates [6]. This
approach notably slashes hospital stays, reduces expenses,
and averts potential complications like cholangitis or chol-
ecystitis [3, 10, 11]. When appropriately indicated, this pro-
cedure exhibits remarkably low morbidity rates according
to numerous reports [12]. However, cautious consideration
is imperative for patients with moderately severe or severe
acute biliary pancreatitis, given its association with height-
ened postoperative mortality and morbidity [13].

The specific timing for early cholecystectomy lacks
a uniform definition. While UK guidelines recommend
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Table 1 Balthazar score
Balthazar grade A=80 B=79 C=280

Amylase at admission

Bilirubin at admission

Number of complicated patients
Dindo—Clavien

Discharge days median rage

817 UI/L (123- 5200 UI/L)
1.1 mg/dL (0.3 — 3.9 mg/dL)
3

L II, 11

4 days (2 — 9 days)

1309 UI/L (39 — 4867 UI/L)
1.4 mg/dL (0.4 — 4 mg/dL)
1

1

4 days (2 — 5 days)

1446 UI/L (109 — 5469 UL/L)
1.1 mg/dL (0.3 — 4 mg/dL)

2

I

4 days (3 — 8 days)

avoiding a delay beyond two weeks post-hospital discharge
and preferably conducting the procedure during admission,
the International Association of Pancreatology suggests

Table 2 Demographic
information

Fig. 1 Flowchart

surgery after resolving the underlying inflammatory condi-
tion. Conversely, the American Gastroenterological Associa-
tion suggests an optimal window of 2 to 4 weeks for surgery

Characteristics

Early laparoscopic cholecystectomy

Age, years, median (range)
Male

Female

Balthazar A

Balthazar B

Balthazar C

Amylase at admission UI/L, median range

Bilirubin at admission mg/dL, median range

GOT at admission mg/dL, median range

GPT at admission mg/dL, median range

Discharge days median range

56 years (18 — 86 years)

120 (50,2%)

119 (49,7%)

80 (33,5%)

79 (33%)

80 (33,5%)

1928 UI/L (39 - 5469 UL/L)
1.46 mg/dL (0.3 — 4 mg/dL)
120 mg/dL (11 — 1364 mg/dL)
151 mg/dL (6 — 1101 mg/dL)
4 days (2 -9 days) IQR 1 (4-5)

Acute gallstone pancreatitis
n=272

Contrast enhanced Computed Tomography at the moment of
admission* and clinical evaluation according Atlanta Guidelines

l

- Baltazar A, B or C.
- No pancreatic collection.
- No organ dysfunction.

Mild AGP

n=239

1

admissionx.

Surgery 24 - 72 hs after

l

Severe AGP
- Baltazar E or D.
- Pancreatic collection.
- Organ dysfunction.
- Severe comorbidities.
n=33

l

Conservative management

*

after at least 24 hours of the onset of the symptoms.

1 complications 2,25% (0.73-5.17) CI.
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[14-18]. In mild pancreatitis cases, early surgery does not
significantly affect morbidity but might elevate the risk of
recurrence, accompanied by negative economic implications
[7]. There is a widespread lack of adherence to evidence-
based guidelines in managing acute biliary pancreatitis,
evident in the variability in optimal timing for CT scans,
use of prophylactic antibiotics, early enteral feeding, and
the implementation of early cholecystectomy strategies [19].

All patients in our study underwent clinical evaluation as
per the mentioned parameters to gauge the condition's sever-
ity. Every case involved an abdominopelvic CT scan with
intravenous contrast, crucial for classifying pancreatitis based
on Balthazar criteria [20]. This approach ensured exclusion of
patients with seemingly mild symptoms but underlying exten-
sive necrosis or fluid collections unsuitable for early surgery.
Research demonstrates that after 12 h, observed necrosis on CT
ceases to evolve further. Inadequate evaluation within the initial
48 h often overlooks late necrosis. Among the 249 patients who
underwent tomography, 77 (30.9%) had Balthazar A, 65 (26.1%)
B, 97 (38.9%) C, and 10 (4.1%) D/E classifications.

Patients scoring between A and C underwent early chol-
ecystectomy within 48-72 h. We performed laparoscopic
cholecystectomy with systematic intraoperative cholangio-
graphy, omitting additional preoperative choledocholithiasis
studies. In instances of choledocholithiasis, simultaneous
transcystic bile duct exploration was our initial approach,
proven safe and viable for this population. Choledochotomy
was reserved for complex cases.

The morbidity rates, as demonstrated in the results, were
remarkably low, with no complications exceeding Dindo
Clavien [8, 9] level III. The incidence of complications was
2.25% (0.73-5.17) CL

Most patients in our study were discharged within 48 h
post-surgery. Consistent with other studies, our findings
reinforce the efficacy of early laparoscopic cholecystectomy,
indicating reduced surgery time and hospitalization duration
for all early-operated patients during admission. Regarding
patients classified as D/E, 10 (4.1%) did not meet clinical
criteria for moderate/severe pancreatitis. This underscores
the importance of tomography, which effectively ruled out
candidates for cholecystectomy within the initial 72 h based
solely on clinical criteria.

The primary limitation of our study is its retrospective
nature, where none of the patients diagnosed with clinical
mild AGP and a Balthazar Score D/E in CT underwent early
cholecystectomy.

Conclusion
In light of current scientific understanding, performing a

cholecystectomy within the initial 72 h in patients with-
out SIRS or local complications is deemed safe. This
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determination is made through adherence to the criteria
outlined in the Atlanta guidelines and the Balthazar tomo-
graphic classification. Conducting an admission tomography
(within the first 24 h) in acute pancreatitis cases serves as
a valuable tool to identify clinically stable patients (mild-
moderate) exhibiting Balthazar D/E tomographic irregulari-
ties. These individuals warrant consideration for a delayed
cholecystectomy, aiding in the prevention of potential
complications.
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