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A b s t r a c t

Introduction: Choledocholithiasis, being the most common cause of extrahe-
patic cholestasis, is diagnosed on the basis of clinical symptoms, laboratory 
findings, and imaging results. An important diagnostic and also therapeutic 
procedure performed in patients with choledocholithiasis is retrograde chol-
angiopancreatography (ERCP). However, due to the high rate of complications 
associated with ERCP, the decision on its implementation should be preceded 
by a thorough analysis of the case, aimed at confirmation of the diagnosis.
Material and methods: The present study is a  retrospective analysis of  
86 patients qualified for ERCP due to suspected choledocholithiasis. The 
diagnosis was based on clinical symptoms and/or laboratory and/or imaging 
results. The presence of one or more of the three abovementioned criteria 
was a key to classify patients in one of three risk groups of choledocholithi-
asis: high, intermediate and low.
Results: In the high-risk group, where choledocholithiasis was confirmed by 
clinical symptoms, laboratory findings and results of imaging tests, the ac-
curacy of diagnosis was 100%. In the intermediate-risk group – choledocho-
lithiasis diagnosed on the basis of clinical symptoms and laboratory results 
– the accuracy of diagnosis was approximately 81.5% (p < 0.05). In the low-
risk group, in which choledocholithiasis was diagnosed only on the basis of 
clinical symptoms, diagnosis accuracy was approximately 50% (p < 0.05).
Conclusions: The combination of clinical symptoms, laboratory tests and im-
aging findings allows patients to be classified into three risk groups of cho-
ledocholithiasis: high, intermediate and low. Taking into account the proba-
bility of choledocholithiasis and the risk of ERCP complications, only patients 
from high and intermediate risk groups should be qualified for the procedure.

Key words: endoscopic retrograde cholangiopancreatography, 
choledocholithiasis, extrahepatic cholestasis.

Introduction

Extrahepatic cholestasis (synonym: obstructive jaundice) is a condi-
tion characterized by blocking of the bile outflow from the bile duct into 
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the duodenum. The consequence of difficult pas-
sage of bile is the presence of a number of clinical 
symptoms such as jaundice (yellowish pigmenta-
tion of the skin, sclerae and mucous membranes), 
dark urine, discolored stools, itching, abdominal 
pain or elevated body temperature. The clinical 
picture depends on the exact cause of cholesta-
sis and duration of the disease [1, 2]. In order to 
determine the initial cause of the symptoms of 
cholestasis, laboratory tests and imaging should 
be performed. Blood tests that may help to identi-

fy the type of jaundice include the levels of alanine 
aminotransferase (ALT), aspartate aminotransfer-
ase (AST), alkaline phosphatase (ALP), total bili-
rubin and bilirubin fractions as well as g-glutamyl 
transpeptidase (GGT).

If clinical signs and laboratory results indicate 
extrahepatic cholestasis, imaging should be per-
formed, starting with simple abdominal ultrasound 
(US) examination. The presence of bile duct dila-
tation confirms extrahepatic cholestasis. In every 
case of the lack of bile duct dilatation in US, fur-
ther, more precise imaging studies such as comput-
ed tomography (CT), magnetic resonance imaging 
(MRI) or endoscopic ultrasound (EUS) are required 
to prove the presence of stones in the bile ducts.

Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) is a  method of biliary and pancreat-
ic tract imaging. The image of contrasted biliary 
tracts obtained during ERCP is often sufficient to 
establish the diagnosis and introduce the treat-
ment [3–6]. Sensitivity of ERCP in diagnostics of 
choledocholithiasis ranges from 79% to 95%, with 
specificity reaching 92–98% [7, 8]. The procedure, 
however, is associated with a  significant risk of 
complications (Table I) [9–11].

Due to a high rate of complications, this proce-
dure should be introduced only if it is highly prob-
able that it would be associated with a therapeu-
tic effect [12–14]. Indications for therapeutic ERCP 
are shown in Table II [15, 16].

In every patient, a decision about ERCP should 
be preceded by a thorough analysis of the case in 
terms of the benefits and risks of complications.

Material and methods

The present study is a  retrospective analysis 
of the criteria for qualification for ERCP in 86 pa-
tients who underwent the procedure for suspect-
ed choledocholithiasis. Three categories of indi-
cations were evaluated: clinical condition, results 
of laboratory tests and imaging studies. To assess 
the clinical status of the patient, the symptoms 
of obstructive cholestasis were analyzed, including 
yellowing of the skin and sclerae, itching, color of 
urine and stool. Additionally, clinical parameters 
assessing the respiratory and circulatory function 
were evaluated to ensure safety of ERCP perfor-
mance. Among the laboratory tests the following 
parameters were taken into account: AST, ALT, to-
tal bilirubin and its fractions, GGT, ALP and tumor 
markers including Ca 19-9 and alpha-fetoprotein. 
The imaging studies analyzed in qualification for 
ERCP included abdominal US, as well as – in some 
cases – abdominal CT or MRI.

Statistical analysis

Statistical analysis was performed with the use 
of Statistica program.

Table I. Incidence of complications after ERCP (%) 
[16–20]

Complications Patients at 
average risk of 
the procedure

Patients at 
high risk of 

the procedure

Pancreatitis 3 8

Bleeding 0.2 0.4

Perforation 0.1 0.3

Infection 0.1 2

Cardiorespiratory  
complications

0.5 2

Total 3.9 12.7

Table II. Indications for therapeutic ERCP

Biliary tract diseases:
–  Jaundice or cholestasis with suspected obstructive 

nature
– Acute cholangitis
–  Lesions in biliary tracts visualized by other imaging 

methods
– Biliary fistula or leakage
– Iatrogenic bile duct injury

Pancreatic diseases:
– Recurrent acute pancreatitis of uncertain etiology
– Severe acute biliary pancreatitis
–  Pancreatic cancer – to collect tissue samples and 

apply palliative treatment
– Pancreatic fistula or leakage
– Pancreatic insufficiency, malabsorption
– Chronic pancreatitis with pain, jaundice or leakage
– Pancreatic pseudocyst
–  Abdominal pain of pancreatic origin confirmed by 

laboratory tests or imaging

Endoscopic therapy:
– Endoscopic sphincterotomy/papillotomy
– Drainage of biliary/pancreatic tract

Endoscopic tissue and fluid collection:
– Brush biopsy, fine needle aspiration biopsy
– Collection of bile/pancreatic juice

Preoperative duct mapping:
– Malignant tumors 
– Mild stenosis
– Chronic pancreatitis

Manometry:
– Sphincter of Oddi
– Duct stenosis
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Results

In all 51 patients in whom clinical symptoms as 
well as both laboratory and imaging abnormalities 
were present before ERCP, the procedure appeared 
to be fully justified. In the group of 27 patients 
with clinical symptoms and laboratory abnormali-
ties but without any pathological findings in imag-
ing studies, in 5 cases ERCP was only a diagnostic 
procedure and did not confirm the presence of 
deposits in the bile ducts.

In the group of patients who were qualified 
for ERCP only on the basis of clinical status 
(without any confirmation of cholestasis in labo-
ratory or imaging results) in 4 out of 8 patients, 
ERCP confirmed the presence of deposits in the 
bile ducts. 

Patients with elevated levels of tumor markers 
were excluded from the study (Table III).

Discussion

Retrograde cholangiopancreatography is a very 
important method for the diagnosis and treatment 
of pancreas, liver and biliary tract diseases includ-
ing choledocholithiasis. It is, however, associated 
with a high risk of complications. The decision to 
perform ERCP should be preceded by a thorough 
analysis of the case, taking into account the pa-
tient’s clinical condition, results of laboratory tests 
and imaging studies [10, 11, 17].

Patients’ clinical condition is the first and the 
most important parameter that indicates the dis-
ease. In the case of choledocholithiasis, the main 
clinical symptoms are: abdominal pain, yellowing 
of skin and sclerae, dark urine, discolored stools, 
and itching of the skin. These symptoms are not 
pathognomonic for choledocholithiasis. They may 
be associated with other diseases of biliary tract, 
liver or pancreas. Therefore, the diagnosis of cho-
ledocholithiasis cannot be based only on clinical 
signs and symptoms. In our study, the accuracy of 
diagnosis made on the basis of clinical symptoms 
only, without accompanying abnormalities in im-
aging or laboratory tests, was 50%.

The chances for accurate diagnosis of choled-
ocholithiasis greatly increase if clinical symptoms 
occur together with laboratory abnormalities typi-
cal for cholestasis. In the present study, in patients 
with both clinical symptoms and increased levels 
of transaminases, GGT, ALP and conjugated biliru-
bin, ERCP confirmed the presence of choledocho-
lithiasis in 80% of the cases, despite the lack of 
pathology in imaging studies. 

Our study proved that if the suspicion of cho-
ledocholithiasis is based on clinical symptoms, 
accompanied by both laboratory and imaging 
abnormalities, the ERCP procedure confirms the 
occurrence of choledocholithiasis in 100% of cas-
es. In the study of Singla et al. [18] the diagnostic 
sensitivity of ERCP was estimated to be 92%, with 
100% specificity and positive predictive value.

Similar classification into three risk groups of 
choledocholithiasis (high, intermediate and low) 
based on the combination of clinical symptoms, 
laboratory findings and imaging results was ap-
plied by Williams et al. [10, 11, 16]. Our study 
confirmed their observation that in the high-risk 
group ERCP should be performed as a diagnostic 
and therapeutic procedure with concurrent remov-
al of stones from the bile ducts. In our study in the 
intermediate-risk group, the presence of stones in 
the bile ducts was confirmed in 87%. This result 
allows the patient to be qualified for ERCP. The 
authors of the aforementioned study confirmed 
choledocholithiasis in about 50% of patients 
from the intermediate risk group. They suggested 
that in this group of patients choledocholithiasis 
should be confirmed by other non-invasive tests 
(MRI). Patients from the low risk group, in which 
the diagnosis is based on clinical symptoms only 
with neither laboratory nor imaging confirmation, 
should not be exposed to potential complications 
resulting from diagnostic ERCP. The main reason 
why the ERCP procedure should be performed 
solely in patients with a high probability of choled-
ocholithiasis (high and intermediate risk groups) is 
a high incidence of serious, often life-threatening 
complications. Cotton and Shimizu reported that 

Table III. Relationship between the eventual presence of choledocholithiasis confirmed by ERCP and the clinical 
symptoms and/or laboratory and/or imaging results

Indications No. of performed ercp No. of confirmed cases  
of choledocholithiasis

Percent of correct  
qualifications

– Clinical symptoms +
– Laboratory results +
– Imaging +

51 51 100

– Clinical symptoms +
– Laboratory results +
– Imaging –

27 22 81.5

– Clinical symptoms +
– Laboratory results –
– Imaging –

8 4 50
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the incidence of pancreatitis associated with diag-
nostic ERCP (i.e. without sphincterotomy) is 3–6% 
[19, 20]. According to Freeman et al., sphincterot-
omy increases the complication rate to 9.8%. De-
spite the fact that interventional procedures such 
as ERCP reduce mortality and morbidity rates, it 
has been hypothesized that these procedures may 
also cause bile contamination and thus increase 
the incidence of cholangitis [21, 22].

In conclusion, ERCP is a  sensitive method of 
choledocholithiasis diagnosis. This procedure com-
bines upper gastrointestinal (GI) endoscopy with 
X-rays, and its sensitivity is comparable to other 
imaging studies. The ERCP is superior to other di-
agnostic tests (US, EUS, CT, MRI) because of the 
possibility of performing a concurrent therapeutic 
procedure including the removal of stones from the 
bile ducts. However, one should consider the risk of 
severe, even life-threatening ERCP complications. 
Thus, qualification for this procedure should be 
preceded by a thorough analysis of every case. The 
qualification should be based on three groups of 
indications: patient’s clinical condition, results of 
laboratory tests and imaging studies. The combi-
nation of clinical symptoms, laboratory results and 
imaging findings allows patients to be divided into 
three risk groups: high (positive clinical symptoms, 
positive results of laboratory and imaging tests), 
intermediate (positive clinical symptoms, positive 
laboratory results, negative results of imaging 
tests) and low (positive clinical symptoms, neg-
ative laboratory and imaging tests). Considering 
the risk of choledocholithiasis and patient’s safety, 
ERCP should be performed in patients classified in 
the high or intermediate risk group.
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