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ABSTRACT
BACKGROUND AND OBJECTIVE: Examination of bile ducts and pancreas by magnetic resonance
cholangiopancreatography (MRCP) and endoscopic retrograde cholangiopancreatography (ERCP) are two methods in
the diagnosis of biliary tract diseases. Since ERCP is more invasive than MRCP, this study was performed to evaluate
the diagnostic value of MRCP compared to ERCP.
METHODS: This cross-sectional study was performed on 130 patients over 18 years of age who were suspected of
common bile duct stone, also known as choledocholithiasis, based on tests and clinical examinations. MRCP was
performed first and then ERCP was performed and the results of these two methods were compared.
FINDINGS: The mean age of the subjects was 59.6+13.7 years. 53 were male (40.8%) and 77 were female (59.2%).
Stone was reported with MRCP in 91 patients (70%) and ERCP in 96 patients (73.8%). The sensitivity of MRCP in the
diagnosis of common bile duct stones compared to ERCP was 88.5% while the the specificity, positive predictive value,
negative predictive value and diagnostic value of MRCP in the diagnosis of common bile duct stones compared to ERCP
were 82.3%, 93.4%, 71.7%, 86.1%, respectively.
CONCLUSION: The results of the study showed that MRCP has a high diagnostic power in the diagnosis of common
bile duct stones. Therefore, it can be used as a primary method to detect the presence or absence of common bile duct
stones.
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Introduction

Galistone disease is one of the most common
diseases that leads to hospitalization and surgical
interventions. Choledocholithiasis develops in 10 to
20% of patients with gallstones, of which 3 to 10%
who undergo cholecystectomy have Common Bile
Duct (CBD) stones (1). CBD stones can cause
cholangitis, obstruction, jaundice, acute pancreatitis
and sepsis. Therefore, the correct diagnosis of
choledocholithiasis is important in clinical decisions.
There are several methods for diagnosing it, including
abdominal ultrasound, CT scan, and MRCP, which are
non-invasive and cheaper than ERCP. Meanwhile,
MRCP has a higher diagnostic power than other
methods (2).

In the early 1970s, endoscopic retrograde
cholangiopancreatography (ERCP) became the gold
standard for assessing CBD and biliary tree. ERCP is
endoscopic cannulation of the major papilla with
imaging of the pancreatic duct and bile duct (3-5).
Among the diagnostic methods, ERCP is the most
accurate and is considered as the gold standard in the
evaluation of dilated CBD, but due to its invasiveness
and the possibility of complications such as acute
pancreatitis (1.7-3.7%), biliary tract infection (0.6-5%),
bleeding (0.3-2%) and duodenal perforation (0.1-1%)
(5), this technique is only suggested in cases of dilated
CBD where the presence of pathology is high and
treatment interventions are required, and other imaging
techniques such as MRCP are used in patients with a
low to moderate risk of pathology. Abdominal
ultrasound and CT scan are performed in patients with
abdominal pain in most hospitals. The sensitivity and
specificity of wunenhanced helical CT Scan in
determining CBD stones have been reported to be 50-
88% and 84-98%, respectively (6, 7).

Magnetic resonance cholangiopancreatography
(MRCP) was recognized in 1991 as a non-invasive
method for bile tree imaging. Although ERCP is the best
method for both diagnosis and treatment of
pancreaticobiliary diseases, due to its complications,
ERCP was prevented from being used routinely for
diagnostic purposes (8, 9). Anand et al. concluded that
the use of MRCP before ERCP increases the length of
hospital stay as well as hospital costs (10). However,
some researchers have stated that MRCP has great
power and accuracy in diagnosing biliary tract diseases
(11). Mercer et al. concluded in their study that selective
MRCP, along with ERCP and sphincterotomy, is very
effective and safe in cases where laparoscopic
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procedures and time are not available (12). In fact,
MRCP has replaced ERCP as a method of choice in
difficult and impossible conditions (13) and its
diagnostic results are similar to ERCP (2). Although
ERCP is the gold standard method for diagnosing
biliary tract diseases, a number of advantages
such as non-invasiveness and lower cost of MRCP
compared to ERCP, no need for operator and anesthesia,
contrast agent and lack of radiation, which are specific
to MRCP (2, 14) has led us to turn to MRCP for
diagnosis.

Therefore, in order to diagnose dilated CBD early,
using non-invasive and inexpensive methods, reducing
mortality and morbidity and early detection of
pancreatic-biliary malignancy, this study was conducted
to compare the diagnostic power of MRCP and ERCP
in biliary tract diseases in patients hospitalized in
Ayatollah Rouhani Hospital in Babol, northern Iran in
2016.

Methods

This cross-sectional study was approved by
the ethics committee of Babol University of
Medical Sciences with the code
IR.MUBABOL.HRI.REC.1395.37. After obtaining
informed consent, the study was conducted among 130
patients who referred to Ayatollah Rouhani Center in
Babol due to biliary tract diseases within one year and
underwent MRCP and ERCP.

Patients with a history of any manipulation, whether
previous surgery or previous ERCP and stent
placement, were excluded from the study. During the
study, patients who needed treatment or other diagnostic
measures were treated. The MRCP was performed by a
GE 1.5 Tesla 16 Channel Machine located at the
Hekmat Center of Ayatollah Rouhani Hospital in Babol
and interpreted by a radiologist. Gastroenterologist was
performed and the results of these two methods were
compared. ERCP was performed by COMED C-Arm
Equipment with ID code R.ON.CARM.1 and by a
gastroenterologist and the results of these two methods
were compared.

Information including age, gender, smoking, drug
use, reason for referral, AST, ALT, ALK-p, Bilirubin
and MRCP and ERCP results and interviews with
patients and their companions were completed in a
questionnaire and were then analyzed using SPSS
version 22 and Chi-square test and p<0.05 was
considered significant.
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Results

The mean age of the subjects was 59.6+13.7 years.
In this study, 53 patients were male (40.8%) and 77
were female (59.2%). In these 130 patients, 18 patients
(13.8%) were smokers and 112 patients (86.1%) were
non-smokers and 22 patients (16.9%) were opium users.
Patients were not significantly different in terms of
gender, age and other variables in the groups with CBD
and without CBD stone. Clinical symptoms in the
subjects included 98 (75.4%) cases of abdominal pain,
22 (16.9%) cases of jaundice, 3 (2.3%) cases of pruritus
and 7 (5.4%) cases of fever and chills. 49 patients
(37.6%) had an AST of less than 50, 78 patients (59.1%)
had between 50 and 150, and 15 patients (11.4%) had
more than 150. 38 patients (29.2%) had an ALT of less
than 50, 69 patients (52.5%) between 50 and 150, and

22 patients (16.9%) had more than 150. 39 patients
(30%) had an ALP of less than 300, 74 patients (56.9%)
had 300 to 600, and 17 patients (13.1%) had more than
600 (Table 1). Of these 130 patients who underwent
MRCP, 91 (70%) had stones in the common bile duct
and 39 (30%) had no stones. In ERCP, of these 130
patients, 96 (73.8%) had stones and 34 (26.2%) had no
stones (Table 2). The sensitivity of MRCP in the
diagnosis of common bile duct stones compared to
ERCP is 88.5%. In addition, specificity, positive
predictive value, negative predictive value and
diagnostic value of MRCP in the diagnosis of common
bile duct stones in comparison with ERCP are 82.3%,
93.4%, 71.7%, 86.1%, respectively (Table 3). Smoking,
gender, opium use, and age had no association with
common bile duct stones.

Table 1. Comparison of laboratory parameters in patients with bile duct stone based on having or not having
stones
With CBD stone Without CBD stone

Mean+SD
or Number (%)
AST (IU/L) 75.7+60.7
ALT (IU/L) 100.7£91.6
ALP (IU/L) 396.8+199.8
Bilirubin (mg/dl) 2.56x1.9
AST
<50 33(25.3)
50-150 59(45.3)
>150 14(10.7)
ALT
<50 26(20)
50-150 54(41.5)
>150 16(12.3)
ALP
<300 23(17.6)
300-600 59(45.3)
>600 14(10.7)
Bilirubin
<1.6 28(21.5)
1.6-4 55(42.3)
>4 13(10)

Mean+SD p-value
or Number (%)
56.52+29.08 0.056
91.6+89.8 0.067
354.4+222.7 0.058
1.840.77 0.072
16(12.3)
19(14.6) 0.061
1(0.7)
12(9.2)
15(11.5) 0.070
6(4.6)
16(12.3)
15(11.5) 0.055
3(2.3)
10(7)
20(15.3) 0.064
4(3.07)

Table 2. Comparison of MRCP and ERCP diagnoses based on the presence or absence of stone

Without CBD stones
Number(%o)
MRCP
Without CBD stones 28(21.5)
With CBD stones 6(4.6)
Total 34(26.2)

ERCP
With CBD stones Total
Number(%) Number(%)
11(8.5) 39(30)
85(65.4) 91(70)
96(73.8) 130(100)
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Table 3. Diagnostic value of MRCP compared to
ERCP as gold standard
Variable MRCP 95% confidence interval
Sensitivity  88.5% 80.42-94.14%
Specificity 82.5% 65.47-93.24%

LR* 5.02 2.42-10.41
LR 0.14 0.08-0.25
PPV 93.4% 87.23-96.71%
NPV 71.7% 58.83-81.93%

Accuracy  86.1% 79.89-92.19%
Discussion

The results of our study showed that the diagnostic
power of MRCP in the diagnosis of bile duct stones is
86.1 and also has a sensitivity and specificity of 88.5
and 82.3, respectively, which are very similar to the
results of previous studies in which the diagnostic
power of MRCP was considered high compared to
ERCP. In the study of Moon et al., the sensitivities of
abdominal ultrasound, CT Scan, MRCP, ERCP, EUS in
the diagnosis of choledocholithiasis were 20%, 40%,
80%, 90% and 95%, respectively. It was also stated that
the sensitivity of MRCP in the detection of CBD stones
decreases with the increase in CBD diameter and
becomes about 72.7% (15). This sensitivity is almost
consistent with our study.

In another study by Chen et al., the sensitivity of
MRCP was 95% and its specificity was 95% (14), which
is almost consistent with other studies. The sensitivity
and specificity of MRCP in our study was higher than
the study of Gurbulak et al. In his study, the sensitivity,
specificity and accuracy of MRCP were 71%, 35% and
61%, respectively, and in the end, they recommended
that in MRCP-based diagnosis, MRCP should first be
performed and in cases where MRCP is suspected or
cannot be performed, endoscopic ultrasonography
(EUS) should be used and ERCP should only be
performed in therapeutic cases (16).

The reason for the difference with our study is the
higher accuracy of the MRI machine, which was 1.5
Tesla. Studies have shown that MRCP can show more
anatomical details of the bile tree and has a sensitivity
of 100-181% and a specificity of 92-100% in the
diagnosis of bile duct stones, which is similar to our
study. This study also showed that the accuracy of
MRCP in detecting CBD stones is comparable to ERCP
(3). In a systematic review of 25 articles, Kaltenthaler et
al. found that the sensitivity and specificity of MRCP in
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the detection of CBD stones were 50-100% and 83-
100%, respectively (17), which was similar to this
study. Mandelia et al. estimated the sensitivity and
specificity of MRCP in the diagnosis of CBD to be 95%
and 90%, respectively, and concluded that all
individuals suspected of having CBD should undergo
MRCP (18). Chen et al. stated that the diagnostic power
of MRCP and US was equal and about 27%. ERCP had
the highest diagnostic power at about 100% (19).

The study by Isherwood et al. showed that increased
levels of ALK-p at the time of admission, although
having low sensitivity, were a better and stronger
marker than ALT and Bilirubin in patients with
common bile duct stones. It was stated that in general,
LFTs are a poor predictor in the diagnosis of CBD
stones (20). Prat et al. also concluded that age, serum
levels of bilirubin, AST, ALT, ALK-p, and jaundice,
fever, and CBD dilatation were associated with the
presence of stones in CBD (21). However, in our study,
there was no significant relationship between laboratory
tests and the presence or absence of CBD, which could
be an accidental finding. The results of this study
showed that MRCP has a high sensitivity and specificity
in the diagnosis of CBD stones and can be used as a
primary diagnostic method in the diagnosis of common
bile duct stones. The results of this study can accelerate
the diagnosis and reduce treatment costs and prevent
unnecessary invasive diagnoses in patients.

One of the limitations of this study is the time-
consuming nature of the study and that this study was
performed only on patients who referred to Ayatollah
Rouhani Hospital in Babol and underwent MRCP in this
center, and due to this limitation, we could not
investigate more cases and more biliary disorders and
assess the diagnostic value of MRCP in other biliary
disorders, which has been one of the biggest limitations
of this study. It is recommended that further studies be
performed with larger sample size, especially focusing
on patients with other biliary disorders.
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