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Abstract
Introduction: Biliary lithiasis is one of the most frequent diseases in the area of general 
surgery and gastroenterology. Treatment varies depending on the location of the galls-
tones. Several stratification scales of the risk of choledocholithiasis have been defined, 
being the criteria proposed by the American Society of Gastrointestinal Endoscopy (ASGE) 
the most used worldwide, with a diagnostic accuracy of 70%. However, the procedures 
or diagnostic aids defined by these criteria, sometimes, increase hospital stay, costs, and 
may lead to the development of complications. Methodology: An observational, analytical, 
retrospective, cross-sectional study was conducted with data obtained from the clinical re-
cords of patients undergoing laparoscopic cholecystectomy at the CES Clinic in Medellín, 
Colombia, between July and December of 2017. Results and conclusions:  424 medical 
records were analyzed, of which 254 (56.76%) were classified as low-risk, 94 (22.11%) as 
intermediate-risk and 76 (17.88%) as high-risk. The frequency of choledocholithiasis was 
90.8% in high-risk patients and 26.6% in intermediate-risk patients. For the intermediate-
risk category, statistically significant differences were found between the two groups for the 
total bilirubin, direct bilirubin, and AST values (p: 0.001, p: 0.014, p:0.007, respectively). The 
low frequency of choledocholithiasis in the intermediate-risk category can be explained by 
less than 5mm gallstones not identified by the cholangioresonance. Based on this study, 
we propose to adjust the ranges of the ASGE criteria variables for the intermediate-risk 
category for better accuracy when classifying patients with biliary lithiasis and, thus, reduce 
costs and hospital stay.
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INTRODUCTION

Biliary lithiasis is one of the main causes of consultation 
to the general surgery and gastroenterology services. This 
condition comprises a group of diseases affecting the gall-
bladder and the intra- and extra-hepatic bile ducts, and that 
are secondary to the pathological presence of stones. These 
stones have an impact on the patient’s morbidity and mor-
tality, which are secondary to the obstruction of the ducts. 

Symptoms vary from episodes of abdominal pain to sepsis 
or even death (1, 2).

This disease is one of the most frequent medical con-
ditions, affecting around 20 million people worldwide, 
with reported prevalences of up to 20% (1, 2). Of these 
patients, about 10% require cholecystectomy because of 
recurrent symptoms and about 20% may experience cho-
ledocholithiasis at some point during the course of the 
disease. 
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In Colombia, approximately 60 000 symptomatic chole-
lithiasis cases are surgically treated. However, the incidence 
of lithiasis in the country has not clearly defined, as i values 
ranging from 0.3% to 60% have been described (1, 3).

When treating a patient with symptomatic cholelithiasis 
or cholecystitis, it is important to classify the risk of chole-
docholithiasis to be able to define the need for additional 
diagnostic procedures or aids (2), such as cholangioren-
sonance, endoscopic ultrasound or endoscopic retrograde 
cholangiopancreatography (ERCP), which are not exempt 
from complications (1, 4, 5).

For this reason, multiple predictive scales have been 
created. One of the most accepted scales worldwide is the 
one proposed by the American Society for Gastrointestinal 
Endoscopy (ASGE), developed in 2010. It proposes to 
stratify patients according to the risk (low, intermediate, 
or high) of presenting choledocholithiasis. This risk is cal-
culated based on imaging findings, liver function tests, and 
associated factors (Table 1). 

Table 1. Choledocholithiasis predictors, ASGE 2010 

Predictors

Very strong Choledocholithiasis observed in ultrasound or other 
diagnostic imaging test

or
Cholangitis

or
Bilirubin> 4 mg/dL 

Strong Bilirubin ≥ 1.8- 4 mg/dL
or

Common bile duct dilatation in ultrasound

Moderate Altered liver function test
or

Age> 55 years
or

Biliary pancreatitis

ASGE: American Association of Endoscopy.

Once the condition is categorized, one of the following 
procedures is performed: laparoscopic cholecystectomy, 
magnetic resonance cholangiography, endoscopic ultra-
sound, or ERCP (6, 7). Currently, these criteria have a 
diagnostic accuracy close to 70% (8).

However, even if these criteria are applied, the diagnostic 
procedures or aids mentioned above pose complications to 
patients, as well as high costs. Therefore, establishing with 
greater precision the risk of choledocholithiasis in each 
patient first and then performing the diagnostic test or the 
corresponding procedure is essential to reduce morbidity 
and mortality, as well as costs for health systems.

The objective of this study is to describe the demographic 
and clinical characteristics of patients with biliary lithiasis 
treated at a tertiary care center, as well as the diagnostic 
aids used and the surgical findings that were reported. For 
this purpose, the frequency of choledocholithiasis in each 
one of the risk categories, according to ASGE criteria, was 
determined and the factors associated to choledocholithia-
sis in patients with intermediate risk were identified.

MATERIALS AND METHODS

This is an observational, cross-sectional, retrospective study 
with analytical interest. The medical records of patients 
who underwent laparoscopic cholecystectomy for biliary 
lithiasis between July and December 2017 in a private ter-
tiary care center were reviewed. This medical center has a 
general surgery service, and an average of 130 laparoscopic 
cholecystectomies are performed every month.

After performing the laparoscopic cholecystectomy, infor-
mation on the choledocholithiasis risk stratification based on 
the 2010 ASGE criteria was collected (Table 1). According 
to these parameters, patients categorized as low risk were 
taken directly to cholecystectomy by laparoscopy, while 
those at intermediate risk underwent a cholangioresonance. 
Depending on the result, whether it was negative or positive 
for choledocholithiasis, a laparoscopic cholecystectomy 
or an ERCP plus a laparoscopic cholecystectomy (during 
the same surgical procedure) was performed, respectively. 
Meanwhile, high-risk patients underwent and ERCP.

Patients with a malignant biliary disease, a diagnosis of 
recurrent choledocholithiasis, a history of bile duct inter-
ventions or biliary diversions, as well as a diagnosis of 
biliary dyskinesia or previous liver disease were excluded. 
Moreover, the medical records that did not report all the 
variables necessary to calculate the risk of choledocho-
lithiasis according to ASGE criteria were excluded.

Within this context, a univariate analysis was carried out, 
calculating the absolute and relative frequencies for qua-
litative variables, as well as medians with their respective 
interquartile ranges for quantitative variables. To compare 
the groups (choledocholithiasis vs. noncholedocholithia-
sis) in intermediate-risk patients, the chi-square test (χ²) or 
the Whitney Mann U test were used. A value of p ≤0.05 
was considered statistically significant. Data were analyzed 
using the statistical program SPSS 22®. 

RESULTS

Between July and December 2017, 467 patients with biliary 
lithiasis underwent a laparoscopic cholecystectomy at the 
Clínica CES, located in Medellín, Colombia. After applying 
the exclusion criteria, the medical records of 424 people 
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had a confirmed diagnosis of choledocholithiasis, while 9 
(8.7%) had other diagnoses: in 6 evidence of stones was 
not found, 1 was diagnosed with bile duct stenosis, and 2, 
with hepatolithiasis. There were not differences between 
both groups regarding surgical procedure times, risk of 
conversion and bile duct injury (Table 2).

When categorizing the risk of choledocholithiasis, in 
90.8% of patients who were classified as having a high risk 
this condition was confirmed through an ERCP. On the 
other hand, regarding patients at intermediate risk, 26.6% 
of them had choledocholithiasis, and 73.4% had chole-
lithiasis, both diagnosed through cholangioresonance. 

All patients in which choledocholithiasis was reported in 
the cholangioresonance underwent an ERCP, which con-
firmed the diagnosis in 100% of the cases. For this group 
(intermediate risk, according to the ASGE), bilirubin, 
direct bilirubin, and AST levels differed between those with 
and without choledocholithiasis (p = 0.001; p = 0.014; p = 
0.007, respectively) (Table 3).

DISCUSSION

Currently, biliary lithiasis is a clearly identified condi-
tion that forces general physicians, gastroenterologists, 
and general surgeons to take an appropriate diagnostic 
approach. When this disease has a spectrum of clinical and 
laboratory manifestations depending on the location of 
the lithiasis, and, to date, there is no optimal approach to 
patients at risk of choledocholithiasis. 

The available literature describes several predictive 
models that aim to focus the optimal treatment of these 
patients. The ASGE scale stratifies these patients according 
to clinical, ultrasound imaging, and laboratory criteria, and 
categorizes them into three different subgroups to perform 
risk-based management of choledocholithiasis.

Since the publication of the 2010 ASGE guidelines, several 
studies have been conducted to assess their diagnostic per-
formance in different populations. In this sense, performance 
rates of 75.59 % in the high risk and 49.35 % in the interme-
diate risk categories have been reported (9). Likewise, other 
retrospective studies in which the ERCP was considered as 
the reference test, have shown predictive values between 70 
and 90% for the high-risk category, and between 34 and 50% 
for the intermediate risk category (10, 11).

When analyzing the data obtained here, it is evident that 
the frequency of choledocholithiasis in the high and low 
risk categories is similar to that reported internationally, 
results that make this approach reliable. In contrast to what 
has been reported in the relevant literature, in patients cate-
gorized as having an intermediate risk, choledocholithiasis 
frequency reached 25%. 

with this disease were analyzed (Figure 1). This way, 76 
(17.8%) patients were classified as high risk, 94 (22.1%) 
as intermediate risk, and 254 (59.7%) as low risk. These 
patients were treated with ERCP, cholangioresonance, and 
laparoscopic cholecystectomy, respectively.

467 patients with biliary 
lithiasis

424 patients included in 
the study

43 patients were excluded

2 due to acalculous 
cholecystitis

39 due to incomplete data 
in their medical records

1 due to bile duct 
malignancy

1 due to a malignancy in 
the gallbladder

Figure 1. Patient selection flowchart

The median age of patients with choledocholithiasis 
was similar to the age of patients without this condition 
(45 vs. 41 years old; p = 0.114); in both groups, females 
were predominant (77 and 69%, respectively; p = 0.118). 
The development of acute pancreatitis and cholangitis was 
higher in patients with choledocholithiasis, compared to 
those without it (17% vs. 7.3%; p = 0.004; 13.8% vs. 0.6%; 
p <0.0001). The presence of acute cholecystitis was higher 
in the group without choledocholithiasis (77 % vs. 59.9 %; 
p = 0.001). All patients with Mirizzi syndrome were in the 
group without choledocholithiasis (Table 2).

When comparing the lab tests of both patient groups, no 
differences were found in the values for the complete blood 
count and the acute phase reactants. However, a higher 
frequency of cholestatic pattern was observed in patients 
with choledocholithiasis. In addition, increased bilirubin, 
direct bilirubin, γ-glutamyl transpeptidase (GGT), alka-
line phosphatase and transaminases levels were observed 
in this group (Table 2).

Likewise, bile duct dilatation (>6 mm) and the presence 
of hypoechoic images compatible with stones in the bile 
duct, evidenced in the ultrasound scan, were more fre-
quent in patients with choledocholithiasis (61.7% vs. 3.9% 
and 37.2% vs. 0.3%, respectively; all with p <0.0001). Also, 
ERCP was performed in 103 patients. Of these, 94 (91.3%) 
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Table 2. Characteristics of the population with biliary lithiasis

Choledocholithiasis
n = 94 

No Choledocholithiasis
n = 330

p-value

Demographic charateristics

Age (Me-IQR) 45 (32-61) 41 (30-53) 0,114

Female sex (n [%]) 73 (77) 229 (69) 0,118

Acute pancreatitis (n [%]) 16 (17) 24 (7,3) 0,004

History of pancreatitis (n [%]) 0 3 (0,9) 1

Cholangitis (n [%])) 13 (13,8) 2 (0,6) <0,0001

Cholecystitis [n (%)] 56 (59,6) 254 (77) 0,001

Mirizzi syndrome (n [%]) 0 5 (1,5) 0,591

Lab tests

Hemoglobin (Me-IQR) 13,6 (12,3-14,6) 13,5 (12,7-14,6) 0,473

Leukocytes (Me-IQR) 10 150 (7753-13 888) 10 070 (7270-14 135) 0,398

CRP (Me-IQR) 5,15 (0,96-21) 3,17 (0,5-13,3) 0,028

Bilirubin (Me-IQR) 3,9 (1,6-5,1) 0,64 (0,42-1,1) <0,0001

Direct bilirubin (Me-IQR) 2,5 (1-4,2) 0,32 (0,2-0,56) <0,0001

AST (Me- IQR) 226 (131,5-355,1) 26 (18,7-47,5) <0,0001

ALT (Me- IQR) 261 (151,8-410) 30,6 (18,4-67) <0,0001

Alkaline Phosphatase (Me- IQR) 223 (155,8-364,3) 97 (72-162) <0,0001

GGT (Me-IQR) 570,5 (269,3-770) 80,5 (46,3-258) <0,0001

Imaging tests

Ultrasound

Bile duct dilatation (n [%]) 58 (61,7) 13 (3,9) <0,0001

Bile duct stone (n [%]) 35 (37,2) 1 (0,3) <0,0001

Cholangioresonance <0,0001

Cholecystoletholithiasis (n [%]) 29 (100) 0

No bile duct stones (n [%]) 0 50 (100)

ERCP

Choledocholithiasis (n [%]) 94 (100) 0 <0,001

No bile duct stones (n [%]) 0 6 (66,6)

Bile duct stenosis (n [%]) 0 1 (11,1)

Hepatolithiasis (n [%]) 0 2 (22,2)

Laparoscopic cholecystectomy

Surgery time (Me-IQR) 60 (40-120) 60 (47,5-75,5) 0,128

Conversion to open surgery (n [%]) 2 (2,1) 2 (0,6) 0,214

Bile duct injury (n [%]) 1 (1,1) 2 (0,6) 0,529

Total (n [%]) 94 (22) 330 (78)

ASGE: American Society for Gastrointestinal Endoscopy; IQR: interquartile range; Me: median; n: number; CRP: C-reactive protein; AST: aspartate 
aminotransferase; ALT: alanine aminotransferase; GGT: γ-glutamyl transpeptidase; ERCP: endoscopic retrograde cholangiopancreatography.
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As a limitation of this study, it should be noted that no 
single gold standard method was available to determine the 
presence or absence of choledocholithiasis. The existing 
literature reports different diagnostic aids for intermediate 
risk patients, including cholangioresonance, endoscopic 
ultrasound, or intraoperative cholangiography. However, 
the last two are not routinely available at the medical center 
where the present study was conducti, which prevented us 
from having a diagnostic test scope.

Also, it is worth noting that not all the diagnostic tests 
suggested by the ASGE guidelines are available in the health 
care service provision context in Colombia. Endoscopic 
ultrasound is one of the rarest tests and is only available at 
quaternary care centers in Medellín. On the other hand, 
although it could be said that cholangioresonance is the 
most available method, there are still great social and eco-
nomic barriers that prevent its use when necessary.

In this study, patients at high- and low-risk for choledo-
cholithiasis achieve diagnostic accuracy in accordance with 
the ASGE proposal, which implies performing ERCP and 
laparoscopic cholecystectomy, without the need for addi-
tional studies. It is considered that, although the use of the 
ASGE guidelines contributes to developing an approach 
to patients with a risk model, it is necessary to search for 
alternatives that allow a better identification of those who 
truly require expensive and difficult to access diagnostic 
tests such as cholangioresonance. 

These criteria help clinicians to rule out the disease, but 
they are not accurate to confirm it, which causes an overuse 
of cholangioresonance, in which results will mostly be nega-
tive. This scenario increases costs and hospital stay times in 
these patients. Moreover, it should be noted that this diag-
nostic aid is not routinely available at all care facilities. 

For that reason, this study specifically analyzed which 
intermediate risk variables could be associated with the 
presence of choledocholithiasis, finding that bilirubin 
levels higher than 1.94 mg/dL, direct bilirubin levels hig-
her than 1.76 mg/dL and AST levels higher than 266 mg/
dL showed a statistically significant association with the 
presence of this condition. 

In this regard, several articles describe the usefulness of 
total bilirubin and alkaline phosphatase levels as predictors 
of choledocholithiasis (11, 12).

In intermediate-risk patients, ultrasound findings did not 
show a significant association with the presence of choledo-
cholithiasis. However, the measurement of the common bile 
duct dilatation must be interpreted based on the characteris-
tics of each patient, such as age and body mass index (13).

In August 2019, the ASGE criteria were updated (14). 
Some of the main modifications were removing the history 
or presence of acute pancreatitis and including bile duct 
dilatation >6 mm as a high-risk sign, along with bilirubin 
>4 mg/dL. In addition, bilirubin >4 mg/dL is left alone as 
an intermediate risk predictor.

Table 3. ASGE criteria in patients at intermediate risk for choledocholithiasis

Choledocholithiasis No Choledocholithiasis p-value

Age (Me-IQR) 41 (30.5-59.5) 42 (32.5-53.5) 0.64

Acute pancreatitis (n [%]) 4 (16) 17 (24.6) 0.37

History of pancreatitis (n [%]) 0 (0) 1 (1.4) 0.73

Cholecystitis (n[%])) 15 (60) 47 (68.1) 0.46

Bilirubin (Me-IQR) 1.94 (1.55-3.97) 1.27 (0.62-2.16) 0.001

Direct bilirubin (Me-IQR) 1.76 (0.91-2.69) 0.74 (0.27-1.75) 0.014

AST (Me- IQR) 266 (162.5-500) 112 (35-380) 0.007

ALT (Me- IQR) 297 (147.5-386.5) 129 (60-450) 0.223

Alkaline phosphatase (Me- IQR) 157 (131-267.5) 185 (135-242) 0.76

GGT (Me-IQR) 537 (272-576) 368 (208-603) 0.286

Bile duct dilatation (> 6 mm) (n [%]) 3 (12) 9 (13) 0.6

IQR: interquartile range; Me: median; n: number; AST: aspartate aminotransferase; ALT: alanine aminotransferase; GGT: γ-glutamyl transpeptidase
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However, according to our findings, a choledocho-
lithiasis prevalence of 25% was observed in patients with 
intermediate risk reach a frequency of choledocholithia-
sis of 25%, which is a great help for medical personnel to 
rule out the disease, but not to confirm its diagnosis. The 
low frequency of choledocholithiasis, by means of cho-
langioresonance in the intermediate risk category can be 
explained by the existence of <5 mm stones, for which the 
use of endoscopic ultrasonography could be very useful. 
Therefore, it is necessary to consider this research as an 
initial step towards more accurate strategies for the pre-
diction of choledocholithiasis.
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Based on the results of the present study, further research 
to evaluate the behavior and usefulness of liver profile tests 
to identify the presence of choledocholithiasis is required. 
These tests include independent markers, mainly bilirubin, 
direct bilirubin, and AST, as variables for intermediate risk 
patients. Furthermore, specific cut-off points for each one 
of these tests should be looked for. These studies should be 
developed based on the new 2019 ASGE criteria, as these 
will change the number of false positives detected.

CONCLUSION

This study confirms that there are differences in liver 
function tests, acute phase reactants and imaging tests bet-
ween patients with choledocholithiasis and those without 
it. Similarly, it was observed that the predictors of choledo-
cholithiasis and the risk categories proposed by the 2010 
ASGE guidelines allow predicting adequately the presence 
of choledocholithiasis in high and low risk categories.
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