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ABSTRACT
Background/aims: Few studies have validated the performance of guidelines for the prediction of choledocholithiasis (CL).
Our objective was to prospectively assess the accuracy of the American Society for Gastrointestinal Endoscopy (ASGE) guidelines for
the identification of CL.
Methods: A two-year prospective evaluation of patients with
suspected CL was performed. We evaluated the ASGE guidelines
and its component variables in predicting CL.
Results: A total of 256 patients with suspected CL were analyzed. Of the 208 patients with high-probability criteria for CL,
124 (59.6%) were found to have a stone/sludge at endoscopic
retrograde cholangiopancreatography (ERCP). Among 48 patients
with intermediate-probability criteria, 21 (43.8%) had a stone/
sludge. The performance of ASGE high- and intermediate-probability criteria in our population had an accuracy of 59.0% (85.5%
sensitivity, 24.3% specificity) and 41.0% (14.4% sensitivity, 75.6%
specificity), respectively. The mean ERCP delay time was 6.1 days
in the CL group and 6.4 days in the group without CL, p = 0.638.
The presence of a common bile duct (CBD) > 6 mm (OR 2.21;
95% CI, 1.20-4.10), ascending cholangitis (OR 2.37; 95% CI,
1.01-5.55) and a CBD stone visualized on transabdominal US
(OR 3.33; 95% CI, 1.48-7.52) were stronger predictors of CL.
The occurrence of biliary pancreatitis was a strong protective factor for the presence of a retained CBD stone (OR 0.30; 95% CI,
0.17-0.55).
Conclusions: Irrespective of a patient’s ASGE probability for
CL, the application of current guidelines in our population led to
unnecessary performance of ERCPs in nearly half of cases.
Key words: Choledocholithiasis. Common bile duct stone. Endoscopic retrograde colangiopancreatography. Cholangitis.

INTRODUCTION
Common bile duct (CBD) stones are a frequent complication in symptomatic cholelithiasis (5-10%) (1,2) and
biliary pancreatitis (18-33%) (3-5). Endoscopic retrograde

cholangiopancreatography (ERCP) is considered as the
gold standard for diagnosis and treatment of choledocholithiasis (CL). However, it carries a considerable risk of
short-term complications such as post-ERCP pancreatitis, post-endoscopic sphincterotomy bleeding, cholangitis and perforation (6). It has been previously stated that
the cost-effectiveness is favorable only when performing
ERCP in patients with a high likelihood of CL (7). In
order to predict the likelihood of a persistent CBD stone
in patients with suspected CL, the American Society for
Gastrointestinal Endoscopy (ASGE) published guidelines
in 2010 for the prediction of CL with the objective of identifying patients with the highest probability of benefiting
from ERCP (8). They classified patients into three risk
categories based on the presence of clinical, radiological
and biochemical predictors. Patients with high probability of CL (defined as > 50% likelihood) were those with
one of the following very strong predictors: CBD stone on
transabdominal ultrasound (US), clinical ascending cholangitis or bilirubin > 4 mg/dL, or those with both of the
following strong predictors: dilated CBD on US (> 6 mm
with gallbladder in situ) and bilirubin level between 1.84.0 mg/dL; patients with intermediate probability of CL
(10-50% likelihood) were those with the presence of only
one strong predictor or any moderate predictor (abnormal
liver test, age older than 55 years or gallstone pancreatitis);
and low probability of CL (< 10% likelihood) those with
no predictors present.
Recently, there has been some evidence from retrospective studies of the lack of accuracy of the ASGE guidelines
for predicting choledocholithiasis (9). However, the performance of this risk score has not been prospectively validated. The aim of this prospective study was: a) to assess
the performance of the existing guidelines on predicting
CL in high- and intermediate-probability patients; and b) to
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evaluate the strength of association between single clinical
and laboratory predictors and documented CL.
PATIENTS AND METHODS
Approval was obtained from the research and ethics committee
of the School of Medicine and Hospital Universitario “Dr. José E.
González” of the Universidad Autónoma de Nuevo León. Informed
consent was obtained from all participants. The study was performed
in compliance with the Declaration of Helsinki for biomedical
research.
We prospectively evaluated all patients admitted to our University Hospital with suspected CL that met ASGE high- and intermediate-probability criteria over a 2-year period, from March 1, 2012,
to February 28, 2014. Suspected CL was considered when patients
presented with upper abdominal pain and clinical manifestations
(such as fever, jaundice), cholestatic pattern of liver injury, CBD dilatation (> 6 mm) or CBD stone visualization on transabdominal US.
Study subjects were identified at admission by the gastroenterology residents based on the assessment of clinical, radiological
and biochemical variables. Patients were excluded if any of the
following conditions that might work as confounding factors were
present: history of cholecystectomy (CBD diameter can be changed
after cholecystectomy), biliary tract lesion, chronic liver disease
(because basal function liver test may be altered) and previous ERCP
sphincterotomy. We excluded patients classified by ASGE criteria as
“low-probability” because their risk for CL is minimal (< 1%) and
no further imaging or endoscopic study is indicated (10).
Patients were classified into high- or intermediate-probability
groups for CL according to ASGE guidelines based on initial biochemical liver tests, clinical suspicion of cholangitis, and transabdominal US variables (8). The high-probability group were subjects with the presence of any very strong predictor (CBD stone
on abdominal US or clinical ascending cholangitis or bilirubin >
4 mg/dL) or both strong predictors (bilirubin level 1.8-4 mg/dL +
CBD on US > 6 mm). The intermediate-probability group was all
other patients with the presence of only one strong predictor or any
moderate predictor (abnormal liver test, age older than 55 years
or gallstone pancreatitis). ERCP (the gold standard for diagnosis
and treatment of CL) was performed on all patients in the study by
two experienced endoscopists who performed around 250 ERCPs
annually (endoscopists knew the ASGE probability of CL in each
case). We considered an ERCP as positive when a filling defect was
observed on cholangiogram or stones/sludge were photographed
within the duodenal lumen after extraction.

Statistical analysis
Baseline characteristics of patients with and without CL as well
as in those with and without biliary pancreatitis were compared
with the use of Student’s t-test or U Mann-Whitney depending on
the distribution of continuous variables as appropriate, and Fisher’s
exact test for categorical variables. We calculated the sensitivity,
specificity, positive and negative predictive values, accuracy, and
positive and negative likelihood ratios of the ASGE classification
on admission as well as the performance of individual predictors.
Univariate and multivariate analysis with odds ratio (OR) and 95%
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confident interval (CI) were performed for all clinical predictors.
The SPSS statistical software package (Version 20.0) was used for
statistical analysis.

RESULTS
From March 1 2012 to February 28 2014, 422 patients
with suspected CL were assessed for eligibility (Fig. 1).
After 166 patients were excluded, 256 eligible patients
with intermediate- or high-probability for CL were included. The cohort mean age was 45.0 years (± 21.2); 193
(75.4%) were female patients. General characteristics,
ultrasonography and biochemical variables among subjects
with and without CL are shown in table I. No significant
difference was found in the ERCP delay time between the
group of patients with and without CL (p = 0.638).
A subset of 208 patients met ASGE high probability-criteria on admission. Of these, 124 (59.6%) had CBD
a stone/sludge on ERCP. Of the 48 patients that met ASGE
intermediate-probability criteria on admission, 21 (43.8%)
had CBD a stone/sludge on ERCP. The performance of
ASGE high- and intermediate-probability criteria for CL in
our population had an accuracy of 59.0% (85.5% sensitivity, 24.3% specificity) and 41.0% (14.4% sensitivity, 75.6%
specificity), respectively. There was no statistically significant difference in the rate of CL detection between ASGE
high- and intermediate-probability groups (p = 0.053).
Performance of individual ASGE predictors
Among the ASGE “very strong predictors” of CL, CBD
stone on transabdominal US and clinical ascending cholangitis were the predictors with a statistical significance
between subjects with and without CL on ERCP. Among
“strong predictors”, only CBD size > 6 mm showed a statistical significance between groups (Table II). We also
assessed the diagnostic performance of individual predictors for CL in both high- and intermediate-probability
groups (Table III).
Significance of biliary pancreatitis
Eighty (31.2%) out of 256 patients in our study presented
biliary pancreatitis. The identification of CL on ERCP in
the subset of patients with biliary pancreatitis was 36.2%
(29/80) compared with 65.9% (116/176) in those without
pancreatitis, p < 0.001. Of the 80 patients in our study
with biliary pancreatitis, 63 patients (78.8%) met ASGE
high-probability criteria for CL. Of these, 25 (39.7%)
patients had a stone/sludge on ERCP. Of the 17 patients
with biliary pancreatitis that met intermediate-probability
criteria, 4 (23.5%) had CBD a stone/sludge on ERCP. The
performance of ASGE high- and intermediate-probability
criteria for CL in the subset of patients with biliary pancrea

Rev Esp Enferm Dig 2016; 108 (6): 309-314

Vol. 108, N.º 6, 2016

311

ACCURACY OF ASGE CRITERIA FOR THE PREDICTION OF CHOLEDOCHOLITHIASIS

422 patients were assessed for eligibility
161 excluded
148 had cholecystectomy
8 were referred from other hospital for ERCP
3 previous sphincterotomy
1 Mirizzi syndrome
1 primary sclerosing cholangitis
261 patients were included at admission
49 patients met ASGE
intermediate-probability criteria for
choledocholithiasis

212 patients met ASGE
high-probability criteria for
choledocholithiasis

1 excluded because failed
ERCP

2 failed ERCP
2 biliary tract lesion

48 patients included in analysis

208 patients included in analysis

Fig. 1. Screening and enrollment algorithm for patients with suspected choledocholithiasis. ASGE: American Society for Gastrointestinal Endoscopy.
ERCP: Endoscopic retrograde cholangiopancreatography.

Table I. Characteristics of patients with suspected choledocholithiasis at baseline†
Characteristics
Age - yrs
Female sex - no. (%)

All
n = 256

CL present
n = 145

CL absent
n = 111

p value

45.0 (± 21.2)

46.9 (± 21.7)

42.7 (± 20.3)

0.118

193 (75.4)

109 (75.2)

84 (75.7)

1.000

CBD size - millimeters

9.4 (± 4.3)

9.8 (± 4.1)

9.0 (± 4.5)

0.163

WBC - K/µL

11.0 (± 5.2)

10.4 (± 4.9)

11.8 (± 5.5)

0.041*

Total bilirubin - mg/dL

5.9 (± 5.2)

5.9 (± 4.5)

6.0 (± 5.9)

0.804

Direct bilirubin - mg/dL

3.6 (± 3.4)

3.6 (± 3.2)

3.5 (± 3.8)

0.754

AST - UI/L

252.5 (± 203.3)

231.0 (± 184.8)

281.2 (± 223.2)

0.051

ALT - UI/L

298.3 (± 237.7)

276.5 (± 211.6)

327.0 (± 266.6)

0.093

AP - UI/L

299.5 (± 191.1)

317.49 (± 205.0)

274.68 (± 167.9)

0.083

GGT - UI/L

429.6 (± 371.9)

419.0 (± 273.5)

439.4 (± 446.6)

0.777

6.2 (± 3.7)

6.1 (± 3.7)

6.4 (± 3.7)

0.638

ERCP time delay - days

Means (± SD). *Statistically significant (p < 0.05). CL: Choledocholithiasis; CBD: Common bile duct; WBC: White blood cells; AST: Aspartate aminotransferase; ALT: Alanine
amino transaminase; AP: Alkaline phosphatase; GGT: Gamma-glutamyl transferase; ERCP: Endoscopic retrograde cholangiopancreatography.
†

titis had an accuracy of 47.5% (86.2% sensitivity, 25.5%
specificity) and 52.5% (13.8% sensitivity, 74.5% specificity), respectively. The comparisons of several variables in
patients with and without biliary pancreatitis showed only
statistical significance in CBD size (mm), 8.58 (± 3.2) vs.
9.9 (± 4.7), p = 0.044; white blood cell count (K/µL), 13.0
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(± 5.3) vs. 10.1 (± 4.9), p < 0.001; and alkaline phosphatase levels (UI/L), 267.9 (± 169.3) vs. 313.7 (± 198.9), p
= 0.046, respectively. The ERCP delay time between the
group of patients with biliary pancreatitis (6.0 ± 4.01) and
without pancreatitis (6.4 ± 3.48) was no significantly different, p = 0.540.
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Table II. Frequency of ASGE clinical predictors in patients with and without choledocholithiasis
Predictors

All
n = 256

CL present
n = 145

CL absent
n = 111

Odds ratio CI 95%

p value

44 (17.2)

34 (23.4)

10 (9.0)

3.09 (1.45-6.58)

0.002*

Very high predictors
CBD stone on abdominal US - no. (%)
Ascending cholangitis - no. (%)

37 (14.5)

28 (19.3)

9 (8.1)

2.71 (1.22-6.01)

0.012*

Bilirubin > 4 mg/dL - no. (%)

151 (59.0)

89 (61.4)

62 (55.9)

1.25 (0.76-2.07)

0.442

CBD on US > 6 mm - no. (%)

193 (75.4)

119 (82.1)

74 (66.7)

2.28 (1.28-4.08)

0.005*

Bilirubin level 1.8-4 mg/dL - no. (%)

66 (25.8)

36 (24.8)

30 (27.0)

0.892 (0.50-1.56)

0.773

Abnormal liver test† - no. (%)

254 (99.2)

144 (99.3)

110 (99.1)

1.30 (0.08-21.6)

1.000

Age older than 55 yrs - no. (%)

81 (31.6)

53 (36.6)

28 (25.2)

1.70 (0.99-2.94)

0.059

80 (31.2)

29 (20.0)

51 (45.9)

0.29 (0.16-0.51)

< 0.001*

Strong predictors

Moderate predictors

Gallstone pancreatitis - no. (%)

ASGE: American Society for Gastrointestinal Endoscopy. Abnormal liver test: Altered liver function test other than bilirubin. CL: Choledocholithiasis; CBD: Common bile
duct; US: Ultrasound. *Statistically significant (p < 0.05).
†

Table III. Diagnostic performance of ASGE high and intermediate probability criteria and their individual predictors
for choledocholithiasis
Predictors

Sensitivity

Specificity

PPV

NPV

+LR

-LR

Accuracy

0.86

0.24

0.60

0.56

1.13

0.60

0.590

CBD stone on abdominal US

0.23

0.91

0.77

0.48

2.60

0.84

Clinical ascending cholangitis

0.19

0.92

0.76

0.47

2.38

0.88

Bilirubin > 4 mg/dL

0.61

0.44

0.59

0.47

1.10

0.87

 Bilirubin level 1.8-4 mg/dL and CBD on
US > 6 mm

0.22

0.80

0.59

0.44

1.11

0.97

Intermediate-probability group:

0.14

0.76

0.44

0.40

0.60

1.13

CBD on US > 6 mm

0.82

0.33

0.62

0.59

1.23

0.54

Bilirubin level 1.8-4 mg/dL

0.25

0.73

0.55

0.43

0.92

1.03

Abnormal liver test

0.99

0.01

0.57

0.50

1.00

0.77

Age older than 55 yrs

0.37

0.75

0.65

0.47

1.45

0.85

Gallstone pancreatitis

0.20

0.54

0.36

0.34

0.44

1.48

High-probability group:

†

0.410

High-probability group: Subjects with the presence of any very strong predictor (CBD stone on abdominal US or clinical ascending cholangitis or bilirubin > 4 mg/dL) or
both strong predictors (bilirubin level 1.8-4 mg/dL + CBD on US > 6 mm). Intermediate-probability group: All other patients with the presence of only one strong predictor
or any moderate predictor (abnormal liver test, age older than 55 yrs or gallstone pancreatitis). ASGE: American Society for Gastrointestinal Endoscopy. †Abnormal liver
test: Altered liver function test other than bilirubin. CBD: Common bile duct; US: Ultrasound; PPV: Positive predictive value; NPV: Negative predictive value; +LR: Positive
likelihood ratio; -LR: Negative likelihood ratio.

Logistic regression model
Multivariable logistic regression analysis showed that a
CBD > 6 mm (OR 2.21; 95% CI, 1.20-4.10; p = 0.011), the
presence of ascending cholangitis (OR 2.37; 95% CI, 1.015.55; p = 0.046), CBD stone visualized on transabdominal US
(OR 3.33; 95% CI, 1.48-7.52; p = 0.004) and the absence of
biliary pancreatitis (OR 3.23; 95% CI, 1.81-5.77; p < 0.001)
were independently associated with the presence of a stone
on ERCP. The occurrence of biliary pancreatitis was a strong
protective factor for the presence of a retained CBD stone (OR
0.30; 95% CI, 0.17-0.55; p < 0.001). No additional clinical pre-

dictors of CL were identified. When the white blood cell count
was introduced in the multivariate logistic regression model,
it was not independently associated with the presence of CL
on ERCP. However, the white blood cell count was the only
studied variable independently associated with the presence of
biliary pancreatitis (OR 1.13; 95% CI, 1.06-1.20; p < 0.001).
ERCP-related complications
During the study period, ERCP-related complications
were recorded in 11 out of 256 cases (4.3%); we recorded
Rev Esp Enferm Dig 2016; 108 (6): 309-314
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the occurrence of clinically significant post-endoscopic
sphincterotomy bleeding (requiring red blood cell transfusion and endoscopic therapy) in only one case and 10 cases
of post-ERCP pancreatitis.
DISCUSSION
ASGE guidelines for the prediction of suspected CL
lack accuracy. The overall performance for the prediction
of CL in our population with high probability was low,
59.0% (85.5% sensitivity, 24.3% specificity). This led to
the performance of a significant percentage (> 40%) of
unnecessary ERCP procedures. A recent study had similar
results, with an accuracy for the ASGE high risk group of
62.1% (47.4% sensitivity, 73% specificity). They evaluated
the impact of a second laboratory set, however, it did not
increase the performance of ASGE guidelines for CL (9).
Recently, it has been reported that the presence of one
very strong criterion or both strong criteria is related to an
increased yield of CL (10). In our study, the presence of
one very strong predictor or the presence of both strong
predictors did not increase the odds ratio for CL in the
multivariate analysis. However, in any case the need of
noninvasive testing could not be obviated. In general, the
usefulness of individual predictors did not increase the
diagnostic performance in our population.
Our study, as the one previously reported by Rubin et
al. (11), confirms that the ocurrence of biliary pancreatitis is not associated with the presence of a retained CBD
stone. The absence of biliary pancreatitis in our study was
a major predictor for CL (OR 3.23, 95% CI, 1.81-5.77).
This supports the hypothesis that spontaneous biliary stone
passage through the CBD to the duodenum occurs due to
possible small biliary stone size in the subset of patients
with biliary pancreatitis.
With the exception of critically ill patients with suspected ascending cholangitis, the usefulness of performing ERCP early in the course of biliary pancreatitis is
controversial (12,13). In this respect, ERCP delay until
biliary pancreatitis resolution may be a common practice. This may be a factor that allows the spontaneous
biliary stone passage, being biliary pancreatitis probably
a negative predictive factor for CL. However, we have
demonstrated that ERCP delay time was not different from
those with and without biliary pancreatitis, p = 0.540. Our
results strongly support the fact that biliary pancreatitis
itself may be a protective factor for CL independently of
ERCP delay time.
This fact has raised the interest in endoscopic ultrasonography (EUS) as a safe replacement for ERCP in subjects with biliary pancreatitis. First, because it has been
demostrated that early EUS has a higher successful examination rate (100 vs. 86%) and a lower morbidity (7% vs.
14%) compared with ERCP (14). In addition, EUS has
demonstrated an excellent performance for the detection
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of small size (median of 4 mm) CBD stones (15), which
may be useful in the context of biliary pancreatitis where
we showed the risk of CL was significantly lower (36.2%)
than without pancreatitis (65.9%) (OR 0.30; 95% CI, 0.170.55, p < 0.001).
Due to the morbidity and costs associated with ERCP,
it should be limited to those who are most likely to benefit
from it. Based on our results, predictive scores have a limited clinical utility for most patients in day-to-day practice.
Due to the lack of identification of patients with CL by
the current clinical predictive scores, we suggest that all
patients with suspected CL (high- or intermediate-probability groups) without a clear indication for ERCP (ascending cholangitis) must have a CL confirmatory image study
(magnetic resonance cholangiopancreatography [MRCP]
or EUS) before a therapeutic procedure is attempted. Even
though 2010 ASGE guidelines already recommended
pre-operative EUS or MRCP for those classified as intermediate probability, no formal evidence supporting this
recommendation in the ASGE intermediate- or high-probability groups exists.
Prior randomized controlled trials have suggested that
intra-operative CBD exploration during cholecystectomy
is superior to the two-step pre- or post-cholecystectomy
ERCP in terms of CBD stone resolution without additional morbidity or mortality (16). Others have proposed
this same approach specifically in the subset of patients
with intermediate risk, with a reported shorter length of
stay without increased morbidity (17). However, to consider this approach as a definitive recommendation, well
designed prospective clinical trials are needed.
Both EUS and MRCP have a high diagnostic accuracy
for the detection of CBD stones (18). This strategy can
reduce the risk of unnecessary procedures, eliminate complications and may decrease cost. Therefore, we suggest
that patients with an EUS or MRCP positive for CL should
undergo endoscopic or surgical extraction of CBD stones,
and those with negative EUS or MRCP do not need further invasive tests. However, to evaluate the cost-effectiveness of this approach, CL prevalence, center resources and
expertise should be considered.
In summary, current ASGE guidelines in our population
for the predition of CL lack accuracy, with unnecessary
perfomance of negative ERCP in almost half of cases.
The optimal cost-effective approach for the management
of patients with suspected CL is not known yet. The use
of confirmatory imaging studies (MRCP or EUS) in all
cases with high and intermediate probability for CL before
a therapeutic procedure may be an attractive option to be
considered.
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