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Abstract
AIM: To investigate the clinical usefulness of early 
endoscopic ultrasonography (EUS) in the management 
of acute biliary pancreatitis (ABP).

METHODS: All consecutive patients entering the 
emergency department between January 2010 and 
December 2012 due to acute abdominal pain and 
showing biochemical and/or radiological findings 
consistent with possible ABP were prospectively 
enrolled. Patients were classified as having a low, 
moderate, or high probability of common bile duct (CBD) 
stones, according to the established risk stratification. 
Exclusion criteria were: gastrectomy or patient in whom 
the cause of biliary obstruction was already identified 
by ultrasonography. All enrolled patients underwent EUS 
within 48 h of their admission. Endoscopic retrograde 
cholangiopancreatography was performed immediately 
after EUS only in those cases with proven CBD stones 
or sludge. The following parameters were investigated: 
(1) clinical: age, sex, fever; (2) radiological: dilated 
CBD; and (3) biochemical: bilirubin, AST, ALT, gGT, ALP, 
amylase, lipasis, PCR. Association between presence of 
CBD stone at EUS and the individual predictors were 
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assessed by univariate logistic regression. Predictors 
significantly associated with CBD stones (P  < 0.05) 
were entered in a multivariate logistic regression model.

RESULTS: A total of 181 patients with pancreatitis 
were admitted to the emergency department between 
January 2010 and December 2012. After exclusion 
criteria a total of 71 patients (38 females, 53.5%, 
mean age 58 ± 20.12 years, range 27-89 years; 33 
males, 46.5%, mean age 65 ± 11.86 years, range 
41-91 years) were included in the present study. The 
probability of CBD stones was considered low in 21 
cases (29%), moderate in 26 (37%), and high in the 
remaining 24 (34%). The 71 patients included in the 
study underwent EUS, which allowed for a complete 
evaluation of the target sites in all the cases. The 
procedure was completed in a mean time of 14.7 min 
(range 9-34 min), without any notable complications.
The overall CBD stone frequency was 44% (31 of 71), 
with a significant increase from the group at low pretest 
probability to that at moderate (OR = 5.79, P = 0.01) 
and high (OR = 4.25, P  = 0.03) pretest probability.

CONCLUSION: Early EUS in ABP allows, if appropriate, 
immediate endoscopic treatment and significant spare 
of unnecessary operative procedures thus reducing 
possible related complications. 
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Core tip: The decision to perform an endoscopic 
retrograde cholangiopancreatography (ERCP) in acute 
biliary pancreatitis (ABP) is often based on biochemical 
and radiological criteria despite they have been shown 
to be unreliable predictors of common bile duct stone 
presence. Endoscopic ultrasonography (EUS) has 
recently been proposed as the new gold standard 
in the diagnosis of choledocholithiasis. Accordingly, 
the present prospective pilot study was designed to 
investigate the clinical usefulness of early EUS in the 
management of ABP. Early EUS-guided ERCP is an 
accurate, safe and quick strategy as a first step in the 
management of ABP.
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INTRODUCTION
Acute biliary pancreatitis (ABP) is a potentially life-

threatening condition caused by common bile duct 
(CBD) stones or sludge, which requires prompt 
diagnosis and treatment by endoscopic removal of 
the material. Accurate detection of CBD stones is 
warranted to select patients for early therapeutic 
endoscopic retrograde cholangiopancreatography 
(ERCP). For many years, ERCP with endoscopic 
sphincterotomy (ES) has been considered the best 
preoperative diagnostic tool for examination of the 
bile duct in patients with acute pancreatitis, but it 
is invasive, with complication rates of 5%-10% and 
mortality rates of up to 0.5%[1,2].

The management of patients with ABP is still a 
matter of debate, and in clinical practice it is often 
based on biochemical and radiological criteria[3]. 
However, studies have shown that commonly 
used biochemical and radiological predictors of the 
presence of CBD stones in patients with ABP may be 
unreliable[4].

Despite most guidelines and meta-analyses 
suggest that ERCP/ES is indicated in patients with 
ABP and coexisting cholangitis, a recent systematic 
review by van Geenen et al[5] revealed a lack of 
consensus on the role of routine early ERCP/ES in 
all patients with predicted severe ABP, regardless of 
cholestasis. The recently published ASGE guidelines 
on the role of endoscopy in the management of 
suspected choledocholithiasis indicate that clinicians 
should always perform a noninvasive test [endos-
copic ultrasonography (EUS) or magnetic resonance 
cholangiopancreatography (MRCP)] in patients with 
ABP to select those who can benefit from ERCP/ES[6].

Accordingly, the present single-center prospective 
pilot study was designed to investigate the clinical 
usefulness of early EUS in the management of ABP.

MATERIALS AND METHODS
This prospective study was carried out at the 
Gastroenterology and Endoscopy Department of a 
secondary referral university hospital in northwestern 
Italy, with annual EUS and ERCP case loads of about 
600 and 350, respectively. The study complied with the 
ethical guidelines of the 1975 Declaration of Helsinki 
and was approved by the Institutional Review Board of 
our hospital. Written informed consent was obtained 
from all the patients enrolled. All consecutive patients 
entering the emergency department between January 
2010 and December 2012 due to acute abdominal pain 
and showing biochemical and/or radiological findings 
consistent with possible ABP were prospectively 
enrolled. Patients were classified as having a low, 
moderate, or high probability of CBD stones, according 
to the established risk stratification[7,8]. Since our 
patient were all symptomatic for abdominal pain (as 
for inclusion criteria), serum AST and ALT level were 
indeed elevated in all the patients, therefore to better 
stratify the patients we have taken into account only 
the following markers: Bilirubin level and CBD dilation 
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at transabdominal US, as previously described[9]. We 
therefore have considered patient at low risk if bilirubin 
level was < 2 mg/dL and CBD not dilated, high risk 
if bilirubin level was > 4 or > 2 with concomitant 
CBD dilation, intermediate risk any of the other 
combination.

Diagnosis of acute pancreatitis required two of 
the following three features: (1) abdominal pain 
characteristic of acute pancreatitis; (2) serum amylase 
and/or lipase ≥ 3 times the upper limit of normal; 
and (3) characteristic findings of acute pancreatitis 
on computed tomography (CT) scan, according to the 
guidelines[10]. The severity of acute pancreatitis was 
classified according to the Glasgow criteria[11].

A biliary etiology was defined as the presence of 
dilated CBD on ultrasonography (US) or CT or two 
of the following three laboratory abnormalities: (1) 
serum bilirubin concentration > 1.9 mg/dL; (2) alanine 
aminotransferase (ALT) activity > 100 U/L with an ALT 
activity higher than the aspartate aminotransferase 
(AST) activity; and (3) alkaline phosphatase activity > 
195 U/L with a γ-glutamyltransferase (GGT) activity > 
45 U/L. Patients with other causes of acute pancreatitis 
(e.g., alcohol abuse) and chronic pancreatitis (clinical 
history and CT) were excluded from the study[4].

Exclusion criteria were refusal to participate in the 
study, inability to give informed consent, unsuitability 
for endoscopy, previous history of gastrectomy, 
previous history of sphincterotomy, ongoing acute 
cholecystitis (defined as increased wall thickness upon 
US, altered morphology as double-track, vascular spot 
upon color Doppler, or the presence of pericholecystic 
fluid), cholangitis, or previous clear identification of a 
disorder responsible for biliary obstruction upon US or 
CT, severe pancreatitis. Prior cholecystectomy was not 
an exclusion criterion.

All enrolled patients underwent EUS within 48 h 
of their admission. CBD stones were diagnosed by 
the presence of a reproducible hyperechoic focus 
with an associated acoustic shadowing, whereas 
the lack of associated acoustic shadowing within the 
extrahepatic bile duct was considered consistent 
with biliary sludge[1]. The number and size of all the 
stones detected were recorded. ERCP was performed 
immediately after EUS only in those cases with proven 
CBD stones or sludge. Patients defined negative for 
EUS were followed for a 6-mo period with telephone 
calls at 1, 3, and 6 mo after EUS.

Patients with a definite diagnosis of cholecystolithiasis 
underwent laparoscopic or open cholecystectomy 
within 4 wk of their hospital discharge.

Procedures
All the EUS procedures were performed by two 
expert endosonographers with more than 5 years 
of experience in the procedure (A.A. and M.B.). The 
procedures were performed by means of a linear (GF-
UCT140, Olympus Optical Co., Ltd., Tokyo, Japan) 

scanning echoendoscope using all frequencies (i.e., 
5, 6, 7.5, and 10 MHz), but mainly 7.5 and 10 MHz to 
exclude CBD microlithiasis. The two endosonographers 
had extensive experience with linear probes (each 
about 100 examinations/year). After sedation by iv 
injection of midazolam (1-5 mg) and fentanyl (50-100 
gamma), the EUS transducer was inserted up to the 
second duodenal portion and gradually withdrawn 
to visualize the main duodenal papilla, extrahepatic 
bile duct, cystic and hepatic ducts, and gallbladder. In 
case of CBD stone detection, therapeutic ERCP with 
ES and stone extraction was performed during the 
same endoscopic session under the same sedation by 
two independent investigators (A.A. and M.O.), with 
either 10 and 15 years of experience in the procedure. 
Cholangiography upon ERCP was obtained by injecting 
a 50%-diluted iodinated contrast agent (Ultravist 
iopromide injection; Bayer Healt Care), starting 
proximally in the duct in order to avoid pushing any 
small stones into the intrahepatic ducts.

Outcomes
Based on patient follow-up, we assessed the following 
two outcomes: (1) reliability of EUS, as an early 
approach in patients with ABP, to correctly identify 
the presence of CBD stones and consequent need 
of early ERCP with respect to the risk stratification 
based on clinical criteria; and (2) feasibility of the 
early sequential approach EUS/ERCP in diagnosis and 
treatment of CBD stones in the setting of ABP.

Statistical analysis
Clinical data were recorded in a computerized database 
by a single research assistant (M.G.). Continuous 
data are expressed as median with interquartile 
range, unless otherwise stated. Proportions are 
given as numbers and percentages. Differences in 
clinical parameters among the three risk groups were 
assessed by means of the Mann-Whitney U-test for 
continuous data or the chi-squared Fisher’s exact test, 
when appropriate, for proportions. All reported P-values 
are two-tailed. A P-value < 0.05 was considered 
statistically significant. 

The following predictors were investigated: age, 
gender, bilirubin, AST, ALT, GGT, alkaline phosphatase, 
amylase, fever, and CBD dilation (defined as CBD dia
meter ≥ 6 mm or ≥ 8 mm in case of cholecystectomy, 
upon US). The maximum value for normal CBD 
diameter is still controversial, but generally accepted 
to be between 6 and 8 mm. Conventionally, the upper 
limit of normality for the CBD as measured by US 
is considered to be 6 mm. The possible association 
between EUS evidence of CBD stones and individual 
preprocedure predictors was first assessed by 
univariate logistic regression analysis, and then by 
entering the variables significantly associated with CBD 
stones (P < 0.05) in a multivariate logistic regression 
model.

10429 September 28, 2015|Volume 21|Issue 36|WJG|www.wjgnet.com

Anderloni A et al . Early EUS in acute biliary pancreatitis



the previously described criteria, the probability of 
CBD stones was considered low in 21 cases (29%), 
moderate in 26 (37%), and high in the remaining 24 
(34%).

In detail, no statistically significant differences were 
found among the three groups concerning age (P = 
0.20, Bonferroni test), sex (P = 0.38, Fisher exact 
test), comorbidities (P = 0.29, Fisher exact test), 
or cholecystolithiasis (P = 0.07, Fisher exact test). 
Dilatation of CBD was present in about half the patients 
included in the moderate and high risk groups. Five of 
those patients had already undergone cholecystectomy 
3 mo to 43 years earlier, and 2 had been previously 
treated by sphincterotomy for CBD stones 3 mo to 15 
years earlier. Gallstones were present in more than 
50% of patients belonging to each group.

The 71 patients included in the study underwent 
EUS, which allowed for a complete evaluation of 
the target sites in all the cases. The procedure was 
completed in a mean time of 14.7 min (range 9-34 
min), without any notable complications.

The overall CBD stone frequency was 44% (31 of 
71), with a significant increase from the group at low 
pretest probability to that at moderate (OR = 5.79, 
P = 0.01) and high (OR = 4.25, P = 0.03) pretest 
probability. The pretest probability of CBD stones in the 
low-risk group was 19%, in the moderate-risk group 
58%, and in the high-risk group 50% (Table 2). EUS 
detected CBD stones in 4 low-risk patients and found 
none in 12 high-risk patients.

Univariate logistic regression indicated that CBD 
diameter, cholecystolithiasis, and risk (moderate and 
high) were significantly associated with CBD stones. 
In the subsequent multivariate analysis, the CBD 
diameter was confirmed as an independent predictor of 
CBD stones (Z = 3.91; P < 0.001; 95%CI: 3.12-30.67), 
with an odds ratio of 9.78 (stepwise forward selection).

All patients who had positive EUS results for CBD 
stones underwent ERCP and ES (Figure 2). EUS 
findings were confirmed by ERCP in 28 of 31 patients 
with CBD stones (90%), and a total of 47 stones (mean 
± SD = 4.6 ± 2.2 mm in diameter) were extracted 
(Table 3). The number of the stones was similar 
among the three risk groups, and the size of stones 
did not increase significantly between the risk groups 
(one-way ANOVA, F2,28 = 1.80, P = 0.18).

In 3 patients (2 at moderate, 1 at high risk for 
CBD stones), CBD stones were not found after both 
cholangiography and ES, despite repeated passages 
with a Dormia basket or a balloon catheter. Another 2 
patients who had been negative at cholangiography (1 
with high probability and 1 with moderate probability 
of CBD stones) were positive for CBD stones only after 
ES. Five patients with prior cholecystectomy (Table 1) 
had CBD stones at EUS and ERCP.

Only 3 of 31 patients (9%) who underwent ERCP 
had procedure-related uneventful complications (post-
sphincterotomy self-limiting bleeding in 1 patient, 
transient hepatic enzyme increase in 1 patient, and 

RESULTS
Patient recruitment
A total of 181 patients with pancreatitis were admitted 
to the emergency department between January 
2010 and December 2012. Seventeen of them were 
excluded from the study because they were diagnosed 
as having severe pancreatitis and were recovered in 
others wards. Of the remaining 164 patients, 9 were 
excluded because of hypertriglyceridemic pancreatitis, 
8 alcoholic pancreatitis, 3 chronic pancreatitis, and 1 
autoimmune pancreatitis. Thus, 143 (88%) patients 
diagnosed as having ABP were considered eligible for 
the study, but 22 were excluded because of cholangitis, 
10 because CT revealed choledocholithiasis, 32 
because they were unsuitable for endoscopy, 5 
because CT showed pancreatic neoplasia, 1 because 
CT found biliary prosthesis obstruction, and 2 did not 
give their consent. Accordingly, a total of 71 patients 
(38 females, 53.5%, mean age 58 ± 20.12 years, 
range 27-89 years; 33 males, 46.5%, mean age 65 ± 
11.86 years, range 41-91 years) were included in the 
present study (Figure 1).

The patient’s characteristics, with pertinent clinical 
and laboratory data, are summarized in Table 1. 
According to the Glasgow criteria[11], all patients were 
diagnosed as having mild pancreatitis. Based on 
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181

164 Gastrointestinal and Endoscopy Department

143 Acute biliary pancreatitis

 71 Patients enrolled

11 Department of Surgery

3 Department of Infectious Disease

1 Department of Internal Medicine

1 Dialysis

1 Department of Pediatric

9 Hypertriglyceridemic pancreatitis

8 Alcoholic pancreatitis

3 Chronic pancreatitis

1 Autoimmune pancreatitis

22 Cholangitis

10 CT scan at Emergency Department

32 Comorbidities /Unsuitable for 
Endoscopy

5 Pancreatic Neoplasia

2 Did not give consent

Figure 1  Patient recruitment flow chart.
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transient oxygen desaturation in 1 patient).
The 40 patients who tested negative for CBD stones 

at EUS were closely monitored for 1 wk after the EUS 
procedure. Once discharged, these patients were 
followed for a 6-mo period with telephone calls at 1, 
3, and 6 mo after EUS. All the patients were followed 
regularly for 6 mo or until they either underwent 
cholecystectomy or a second episode of biliary colic or 
ABP. During this follow-up none of the patients with 
high risk of CBD stones at preEUS stratification and 
negative EUS had new episodes of biliary or cholic 
pancreatitis in the follow-up.

DISCUSSION
Acute pancreatitis is a potentially life-threatening 
condition, with a reported mortality as high as 
20%-30% in severe cases[12-14]. Gallstone disease 
represents the most common cause of acute pan-
creatitis, and the duration of bile duct obstruction, 
which is responsible for the increased pressure in 
the pancreatic duct, seems to be the main factor 
contributing to the severity of pancreatitis.

In guidelines published in the New England Journal 
of Medicine[15], the Indianapolis group proposed an 
early ERCP (within 24-48 h from onset of symptoms) 
in patients supposed to have cholangitis (fever, 
jaundice, and sepsis) or persistent biliary obstruction 
(conjugated bilirubin level > 5 mg/dL) and to consider 
it in patients with worsening clinical symptoms (e.g., 
worsening pain, leukocytosis, and change in vital 

signs). However, fever, tachycardia, tachypnea, and 
leucocytosis associated with systemic inflammatory 
response syndrome may occur early in the course of 
acute pancreatitis and may be indistinguishable from 
sepsis syndrome. According to the recent guidelines, 
ERCP is indicated in biliary pancreatitis with CBD 
obstruction and/or in the presence of cholangitis[16].

Several recent studies have identified clinical, 
biochemical, and radiological tests to predict the 
presence of CBD stones in patients presenting with 
biliary pain[7,17]. The recommended approach is to 
perform therapeutic ERCP in high-risk patients, to 
carry out MRCP or EUS prior to ERCP in moderate-risk 
patients, and to clinically observe low-risk patients[18]. 

Both MRCP and EUS are now indicated as the best 
imaging methods for CBD stone detection[10,19], and 
they have been proposed as alternative noninvasive 
tests to assess the presence of CBD stones[20-22]. 
MRCP and EUS were demonstrated to have high 
diagnostic accuracy[20,23-25], with similar sensitivity, 
specificity, accuracy, negative predictive value, 
and positive predictive value for detection of CBD 
stones[26]. However, EUS is more accurate than MRCP 
in the detection of small stones (< 5 mm), which 
are responsible for at least half of all cases of ABP. 
Other imaging methods to detect CBD stones in 
patients with suspected ABP are CT scan and helical 
CT scan. Although helical CT scan was shown to be 
more accurate than US and conventional CT scan by 
Tse et al[8], it has never been compared to MRCP or 
EUS, which do not expose the patient to radiation or 
contrast medium. 

Therefore, EUS has recently been proposed as 
the new gold standard in the diagnosis of chole-
docholithiasis[27]. Furthermore, some reports showed 
a superiority of EUS for small stones and biliary 
sludge, especially if the bile duct is not dilated[26]. 
In particular, EUS has emerged as an accurate 
diagnostic tool, as demonstrated by the results of a 
recent meta-analysis[28]. Moreover the use of EUS 
significantly reduces the risk of overall complications 
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Table 1  Characteristics of the 71 patients according to the level of risk for common bile duct stones

Patient features Risk of common bile duct stones

Low (n  = 21; 29%) Moderate (n  = 26; 37%) High (n  = 24; 34%)

Age (yr, mean ± SD) 59 ± 17 59 ± 17 62 ± 18
Male, n (%) 9 (43) 12 (46) 13 (54)
Bilirubin (mg/dL, mean ± SD) 1.3 ± 0.5 2.1 ± 1.4 5.0 ± 1.7
AST (IU/mL, mean ± SD) 201 ± 186 232 ± 175 237 ± 237
ALT (IU/mL, mean ± SD) 169 ± 182 237 ± 146 302 ± 268
Alkaline phosphatase (U/L, mean ± SD) 341 ± 183 328 ± 192 495 ± 316
GGT (IU/mL, mean ± SD) 306 ± 253 634 ± 167 541 ± 390
Fever   1   1   2
Previous cholecystectomy   1   2   2
Common bile duct dilation   0 14 11
Gallstones on US 13 20 23
Gallstones on EUS in patients negative on US   2   0   0

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; GGT: γ-glutamyltransferase; US: Ultrasonography; EUS: Endoscopic ultrasonography.

Table 2  Common bile duct stones detected on endoscopic 
ultrasonography, according to the predetermined level of risk  n (%)

EUS Results

Low risk Moderate risk High risk

Neg. 17 (81) 11 (42) 12 (50)
Pos. 4 (19) 15 (58) 12 (50)
Total 21 26 24
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of interventional ERCP; by performing EUS first, ERCP 
may be safely avoided in two-thirds of patients with 
suspected CBD stones[21].

Our study confirms the value of early EUS to 
correctly stratify patients with mild ABP for the 
presence of CBD stones. In particular, it is worth 
noting that 20% of patients stratified in the low-risk 
group according to clinical parameters were found to 
have CBD stones by EUS, thus undergoing ERCP and 
avoiding the risk of further pancreatic damage. By 
contrast, in 50% of patients allocated in the high-risk 
group based on clinical parameters, CBD stones were 
not found by EUS, thus avoiding unnecessary ERCP.

Our data confirm that the commonly used clinical, 
biochemical and radiological predictors of the presence 
of choledocholithiasis are unreliable for predicting 
the presence of CBD stones, with the exception of 
CBD dilatation at transabdominal US. All the other 
predictors, including bilirubin, AST, ALT, GGT, alkaline 
phosphatase, and cholecystolithiasis at transabdominal 
US were not significantly associated with CBD stones.

Our study showed that the pretest probability of 
CBD stones in the low-risk group was about 20%, in 
the moderate-risk group about 58%, and in the high-
risk group 50%; these data confirm only in part the 
probability rates in the three risk levels published by 
the ASGE (10%, 50%, and > 50%, respectively)[6]. As 
expected, the relative risk of having choledocholithiasis 
was 3.03 between the low- and the moderate-risk 
group and 2.63 between the low- and the high-risk 
group. The relative risk between the moderate- and 

the highrisk group was 0.86. These findings highlight 
that the risk increases from the low-risk to other risk 
groups, but it does not occur between the moderate- 
and high-risk groups.

In the group of patients with normal gallbladder (no 
cholecystolithiasis) at US, EUS revealed microlithiasis 
in 20% of patients (2/10), thus allowing a better 
evaluation and diagnosis of such cases[29]. No asso-
ciation was found between the size of stones and the 
risk groups.

In our study, 3 patients (2 in the moderate-risk 
group, 1 in the high-risk group) who had positive EUS 
results for choledocholithiasis did not have CBD stones 
at cholangiography and after sphincterotomy. These 3 
patients can be considered as false-positive on EUS, 
although for technical reasons ERCP can miss small 
stones (< 5 mm) either at cholangiography or after 
sphincterotomy. Moreover, cholangiography did not 
detect the presence of stones in 2 patients who were 
positive after sphincterotomy. This is due to the lower 
sensitivity of cholangiography compared to EUS[18,30,31].

Our study has also shown that all 40 patients 
negative for choledocholithiasis on EUS improved 
and showed the normalization of biochemical values 
within 7 d of hospitalization. Furthermore, all patients 
negative for CBD stones on EUS who underwent 
cholecystectomy did not present a second biliary 
episode for 6 mo. In particular, patients with high risk 
for CBD stones according to clinical parameters but 
negative EUS results were strictly followed for 6 mo 
after index examination: none of them experienced 
a second episode of ABP or biliary cholic, further 
validating the role of EUS as a good predictor of 
choledocholithiasis in the setting of ABP.

However, our study had several limitations. First, 
these findings represent the experience of a single 
center with the potential limitation of a small number 
of patients enrolled. Another limitation could be that a 
second diagnostic test to confirm the absence of CBD 
stones in negative EUS patients was not scheduled. 
However, the only reliable test in this setting, notably 
MRI, is not a true gold standard mainly due to its low 
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Figure 2  endoscopic ultrasonography findings of common bile duct stone of 2.2 mm in a nondilated common bile duct (left); common bile duct stone 
extraction during endoscopic retrograde cholangiopancreatography (right).

Table 3  Mean number and size (mm) of stone(s) in the 
31 patients with common bile duct stones according to the 
predetermined level of risk

Risk of common bile duct stones Number, 
mean ± SD

Size, 
mean ± SD

Low (n = 4; 19%) 1.5 ± 0.6 3.5 ± 3.9
Moderate (n = 15; 58%) 1.5 ± 0.5 4.2 ± 1.8
High (n = 12; 50%) 1.5 ± 0.5 5.6 ± 2.6
Overall (n = 31; 44%) 1.5 ± 0.5 4.6 ± 2.2
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sensitivity for microlithiasis[26].
In conclusion, the present results confirm that 

EUS-guided ERCP is an accurate, safe, and quick 
strategy as a first step in the management of patients 
with ABP. This approach allows clinicians not only to 
identify patients who will benefit from therapeutic 
ERCP, thus reducing the risk of further pancreatic 
damage, but also to select patients who do not need 
ERCP, thus avoiding unnecessary operative procedures 
and possible related complications. Therefore, as 
the current guidelines suggest, we confirm that EUS 
should be considered as a routine procedure for all 
patients with ABP. Ideally the gastroenterologists 
responsible for ERCP should be trained in EUS and vice 
versa. In cases of ABP, an early EUS approach could 
also be relevant terms of cost-effectiveness. Although 
a cost analysis has not been performed in this study, 
EUS offers the advantage of sharing the same sedation 
procedures as ERCP, so that patients can be submitted 
to both exams in the same session.
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