
© 2020 Hellenic Society of Gastroenterology www.annalsgastro.gr

Annals of Gastroenterology (2020) 34, 1-5R E V I E W  A R T I C L E

Timing of endoscopic therapy for acute bilio-pancreatic diseases: a 
practical overview
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Diseases of the pancreas and hepatobiliary tree often require a therapeutic approach with 
endoscopic retrograde cholangiopancreatography (ERCP), generally following noninvasive 
imaging techniques. Appropriate indications and the correct timing for urgent ERCP would benefit 
both patients and clinicians and allow optimal utilization of health resources. Indications for 
urgent (<24 h) ERCP include severe acute cholangitis, acute biliary pancreatitis with cholangitis, 
biliary or pancreatic leaks, in the absence of percutaneous drainage, and severe acute cholecystitis 
in patients who are unfit for surgery and do not respond to conservative management. In patients 
who have severe acute biliary pancreatitis with ongoing biliary obstruction but without cholangitis, 
early (<48-72 h) ERCP is indicated. This overview aims to provide decisional flowcharts that can 
be easily used for managing patients with acute bilio-pancreatic disorders when they are referred 
to the Emergency Department.
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Introduction

Diseases of the pancreas and hepatobiliary tree often 
require a therapeutic approach with endoscopic retrograde 
cholangiopancreatography (ERCP), particularly following 
noninvasive imaging techniques. Indeed, a combination of 
abdominal ultrasound (US), computed tomography (CT), 
magnetic resonance cholangiopancreatography (MRCP), 
and endoscopic ultrasonography (EUS), together with blood 

biochemistry, generally allow both benign and malignant 
bilio-pancreatic diseases to be diagnosed accurately. The 
majority of these disorders are susceptible to curative 
or palliative endoscopic treatment with ERCP and, less 
frequently, with EUS. Therefore, ERCP is currently applied as 
a mere therapeutic endoscopic tool. In acute bilio-pancreatic 
disease the timing of ERCP is crucial, procedures performed 
too early or too late being equally harmful. However, besides 
the risks associated with sedation and the use of ionizing 
radiation, ERCP is a technically demanding procedure with 
potentially serious complications, even in expert hands [1]. 
The most frequent complications include: acute pancreatitis 
(3.5-9.7%), infections (cholangitis up to 3%, cholecystitis up to 
5.2%), bleeding (0.3-9.6%), and perforation (up to 0.6%) [1]. 
Therefore, it is clinically useful to define the situations that 
require urgent endoscopic treatment for patients managed 
in the Emergency Department, or admitted to the clinical 
wards for acute bilio-pancreatic diseases. This overview aims 
to provide practical decision processes for approaching these 
potential life-threatening clinical conditions. 

Acute cholangitis

The first clinical context where urgent ERCP is required 
is severe acute cholangitis. Bile is a sterile liquid with 
bacteriostatic properties. Moreover, the pressure of Oddi’s 
sphincter physiologically represents a barrier that prevents 
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bacterial migration in the biliary tree. In case of biliary tract 
obstruction, bile flow is impaired and there is a retrograde 
migration of pathogens with bacterial proliferation in 
the biliary tree, which leads to the development of acute 
cholangitis. The Tokyo Guidelines on the management of acute 
cholangitis and cholecystitis, issued by the Japanese Society 
of Hepatobiliary Surgery in 2018, represent the reference for 
the recognition, diagnosis and staging of acute cholangitis 
severity [2]. The diagnosis of acute cholangitis is based on 
the following criteria: 1) clinical, including jaundice, pain and 
fever (Charcot triad); 2) serological, with cholestasis signs 
(bilirubin), with or without elevation of transaminases; and 
3) radiological, which allows the recognition of common bile 
duct dilation (CBD >6 mm with gallbladder in place, >10 mm 
in case of previous surgical cholecystectomy) and the cause of 
the obstruction (e.g., stenosis, lithiasis, neoplasia). Once the 
diagnosis of acute cholangitis has been established, stratifying 
patients according to the severity of the clinical scenario is 
mandatory. In particular, severe (or grade III) acute cholangitis 
is characterized by its association with signs of organ failure 
(Table 1).

A recent systematic review and meta-analysis, which 
evaluated data from 9 observational studies involving a total 
of 7534 patients, showed that ERCP performed within 48 h 
of symptom onset is associated with a reduction in early and 
late mortality, organ failure, and length of hospitalization [3]. 
According to the Tokyo guidelines [2], ERCP should be 
performed within 24 h, whilst the European Society of 
Digestive Endoscopy (ESGE) guidelines recommend biliary 
drainage as soon as possible, and within 12 h in patients with 
septic shock [4]. Therefore, in case of severe acute cholangitis, 
ERCP with biliary sphincterotomy becomes a life-saving 
therapeutic procedure and should be performed as soon as 
possible (within 12-24 h). Otherwise, in case of non-severe 
acute cholangitis, conservative management with antibiotic 

therapy for 24 h should be attempted before ERCP, which can 
be delayed for 48-72 h [3]. In case of therapy failure, ERCP 
should be performed in these patients as soon as possible, or 
within 24 h (Fig. 1).

Acute biliary pancreatitis (ABP)

Obstruction of the pancreatic outlet, as a result of gallstone 
migration in the CBD, triggers the pathophysiological 
mechanisms of ABP, such as intracellular enzyme activation, 
self-digestion, and activation of the inflammatory pathway. 
The diagnosis of ABP is based on the association of typical 
abdominal pain, laboratory tests elevation and US findings. 
The latter, when direct visualization of biliary obstruction 
is not feasible, may detect indirect signs, such as dilation of 
the biliary tract and/or the presence of gallbladder stones. 
The combination of elevated serological liver tests and 
dilation of the common bile duct (CBD) on US evaluation 
has 95% sensitivity in diagnosing ABP [5]. Moreover, alanine 
aminotransferase levels >150 U/L within 48 h from the onset 
of symptoms have a positive predictive value >85% for the 
presence of CBD stones [6]. Early conservative management of 
ABP is based on appropriate intravenous fluid administration, 
to minimize the risk of hypovolemia and organ failure. After 
initial resuscitation and patient stabilization, timing of ERCP 
in ABP depends on the clinical situation. When this condition 
is associated with cholangitis, there is evidence that strongly 
supports performing ERCP as soon as possible and within 
24 h [7-9]. In the absence of cholangitis, the role and timing 
of ERCP in ABP are still under debate, as pointed out in a 
Cochrane systematic review and meta-analysis [10]. Early 
routine ERCP may lead to many unnecessary procedures, 
as the offending gallstone might have spontaneously passed 
before the diagnosis of pancreatitis is reached. The results of an 
ongoing multicenter randomized controlled trial comparing 
early ERCP versus conservative treatment might impact on 
the future management of severe ABP patients  [11]. While 
we wait for this evidence, ERCP within 48-72 h has been 
suggested in the setting of severe acute pancreatitis (as defined 
by the revised Atlanta classification) that shows persistent 
or worsening signs of biliary tract obstruction  [9,12,13]. 

Table 1 Severity assessment criteria for acute cholangitis according to 
Tokyo Guidelines 2018

Grade I (mild) acute cholangitis 
Does not meet the criteria for Grade III (severe) or Grade II 
(moderate)

Grade II (moderate) acute cholangitis – Any 2 of the following 
conditions:

1. WBC count >12,000 /mm3 or <4,000 /mm3

2. Fever ≥39°C
3. Age ≥75 years 
4. Total bilirubin ≥5 mg/dL

Grade III (severe) acute cholangitis - Dysfunction at least in one of 
the following organs/systems:

1. Cardiovascular: hypotension requiring dopamine >5 μg/kg/
min, or any dose of norepinephrine
2. Neurological: disturbance of consciousness
3. Respiratory: PaO2/FiO2 ratio <300
4. Renal: oliguria, serum creatinine >2.0 mg/dL
5. Hepatic: PT-INR >1.5
6. Hematological: platelet count <100,000 /mm3

Modified from reference 2
WBC, white blood cells; PT, prothrombin time; INR, international normalized 
ratio

Acute cholangitis

Severe?

Yes

Yes

No

No

ERCP as soon as
possible or <24h

Response to therapy
at 24h?

ERCP at 48-72h

Figure 1 Flowchart for acute cholangitis 
ERCP, endoscopic retrograde cholangiopancreatography
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Otherwise, if signs of biliary obstruction improve or finally 
regress, previous EUS evaluation or MRCP should be 
performed within 24-48 h to avoid inappropriate ERCP [6] 
(Fig. 2).

Bilio-pancreatic leaks 

Bile peritonitis due to biliary leak (BL) is a dangerous 
event that requires an immediate approach to the biliary tract. 
Currently, there are no specific guidelines or consensus about 
the optimal management of this condition, which complicates 
1-4% of surgical cholecystectomies and is relatively frequent 
after liver transplantation, partial hepatectomy and liver 
trauma [14]. The diagnosis of BL, apart from the clinical 
findings, relies mainly on abdominal CT scan and MRCP. After 
BL is confirmed, ERCP allows biliary sphincterotomy, which 
decreases the transpapillary pressure gradient, in order to 
divert bile from the leakage site, thus promoting fistula healing. 
Moreover, in “high grade” fistulas, where the leakage is already 
visible before the opacification of the intrahepatic biliary 
system, the placement of a nasobiliary drain or a plastic stent 
bridging the leak site allows bile outflow and prevents stenosis 
formation during the healing process [15].

To our knowledge, only 2 retrospective studies have 
described the clinical impact of timing on ERCP outcome for 
treatment of post-surgical BL [14,16]. These studies are not 
directly comparable because of their several differences. The BL 
prevalence of post-cholecystectomy was 70.6% vs. 100%, the rate 
of percutaneous abdominal drainage placement was 45% vs. 
9% and the median interval time between cholecystectomy and 

ERCP was 5 vs. 3 days. All these differences might impact on 
patients’ outcomes. However, both studies found that patients 
treated between 48 and 72 h after the onset of BL had lower 
mortality than those treated within 24 or after 72 h. Nevertheless, 
these data are likely related to selection bias, if we consider that 
patients with higher severity at presentation underwent ERCP 
either emergently, or were delayed until they stabilized, whilst in 
more stable patients ERCP was scheduled within 2-3 days.

Pancreatic fistula is a potentially fatal postsurgical event 
when associated with organ failure. In this setting, surgery 
represented the gold standard until a few years ago, whilst 
recent studies suggest minimally invasive techniques, such 
as endoscopic or radiological approaches, as the first-line 
procedure. Sharing the same pathophysiological mechanisms 
of BL, the purpose of ERCP in the pancreatic fistula is to reduce 
the pressure gradient by pancreatic sphincterotomy, followed 
by stent or nasopancreatic tube placement [17]. 

To date, urgent ERCP within 72 h seems to be the best 
approach, although data regarding this timing are scarce and 
strong evidence is lacking. While awaiting further studies, 
we would suggest 2 different approaches regarding ERCP 
timing in the setting of bilio-pancreatic leak. If percutaneous 
abdominal drainage is present, ERCP can be performed within 
72 h, otherwise the ERCP should be carried out as soon as 
possible, and in any case within 24 h (Fig. 3).

Acute cholecystitis

In high-volume centers, urgent ERCP is a therapeutic option 
in patients with acute cholecystitis unfit for surgery. Once 

Acute biliary pancreatitis
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<48-72h

ERCP<48-72h
No urgent

ERCPCBD stones?

Figure 2 Flowchart for acute biliary pancreatitis 
ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasonography; MRCP, magnetic resonance cholangiopancreatography; 
CBD, common bile duct
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the diagnosis is reached, acute cholecystitis should be staged 
according to severity, as defined by the Tokyo 2018 Guidelines, 
similarly to acute cholangitis (Table  1) [18]. In patients with 
severe acute cholecystitis unresponsive to conservative therapy 
and unfit for surgery, non-surgical alternative therapeutic 
procedures are the following: 
1) Percutaneous transhepatic ultrasound/CT-guided biliary 

drainage (PT-GBD), which achieves a high technical 
success rate, but is often followed by severe complications, 
resulting in longer hospital stay and higher costs.

2) Transpapillary drainage by ERCP (TP-GBD), a procedure 
that allows access to the gallbladder lumen through the 
cystic duct and permits the placement of a trans-cystic stent 
or drainage. Technical success rates for this procedure range 
from 81-96% [19].

3) EUS-guided transmural drainage (EUS-GBD), an 
operator-dependent procedure that presents early and late 

complications [19,20]. In recent years, a novel technique 
for EUS-guided positioning of a lumen-apposing metal 
stent has been introduced for gallbladder drainage (GBD) 
in acute cholecystitis patients unfit for surgery. This 
endoscopic approach consists in creating a fistula between 
the stomach or the duodenal bulb and the gallbladder, 
through the insertion of a specifically designed stent, fixing 
the gallbladder wall directly to the intestinal lumen  [21]. 
Data from some studies showed a high success rate with 
acceptably few complications [22], and this approach 
is increasingly performed in dedicated and tertiary 
endoscopic centers [23]. 

Fig.  4 presents the flowchart for urgent endoscopy in the 
treatment of severe cholecystitis unresponsive to conservative 
therapy [24]. In patients unfit for surgery, endoscopic drainage 
of the gallbladder within 24 h represents the first and definitive 
therapeutic option. EUS-GBD has been found to be superior 
to PT-GBD and TP-GBD, showing higher clinical success. 
Nevertheless, these procedures have similar adverse events, as 
confirmed by recent studies [25-27]. Another study showed 
that TP-GBD is more cost-effective, at least in the USA [28].

To date, endoscopic GBD (TP-GBD and EUS-GBD) is 
performed by skilled pancreatobiliary endoscopists in a few 
dedicated centers throughout the world and it is not established 
as a standard procedure. Therefore, even though the Tokyo 
2018 Guidelines recommend PT-GBD as the first alternative 
to surgery, upcoming literature pointed out the role of EUS-
GBD. However, the choice between EUS-GBD and TP-GBD 
currently depends on a center’s facilities and the operator’s 
expertise. More specifically, in patients fit for surgery, TP-GBD 
within 24 h represents the first therapeutic choice; EUS-GBD 
is not indicated, as it would negatively impact the following 
surgical cholecystectomy. The purpose of treatment is to relieve 

Bilio-pancreatic leak

Percutaneous
drainage

Yes No

ERCP <72h ERCP <24h

Figure 3 Flowchart for bilio-pancreatic leaks 
ERCP, endoscopic retrograde cholangiopancreatography

Acute severe cholecystitis

Response to
therapy

Yes No

Unfit for
surgery

Fit for
surgery

Unfit for
surgery

Fit for
surgery

Discharge Cholecystectomy Cholecystectomy

Urgent (<24h)
PT-GBD or

EUS-GBD or
TP-GBD*

Urgent TP-GBD
(<24h)

Urgent PT-GBD
(<24h)

Failure

Figure 4 Flowchart for acute severe cholecystitis
*The best approach varies depending on local facilities
TP-GBD, transpapillary drainage by endoscopic retrograde cholangiopancreatography; PT-GBD, percutaneous transhepatic ultrasound/computed 
tomography-guided biliary drainage; EUS-GBD, endoscopy ultrasound-guided transmural drainage; EUS-LAMS, endoscopy ultrasound-guided 
lumen-apposing metal stent
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acute inflammation and postpone urgent surgery, otherwise 
complicated by a high rate of adverse events. Finally, in case of 
TP-GBD failure, PT-GBD can be performed, leaving surgery as 
the last therapeutic approach. 

In conclusion, ERCP plays a relevant therapeutic role 
in various bilio-pancreatic disorders. To achieve the best 
advantage, it is crucial to adopt the correct timing when 
performing this procedure, which depends on the clinical 
scenario, and on local resources and expertise, as shown in this 
comprehensive overview.
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