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Abstract

The aim of this study was to determine the sensitivity and diagnos-
tic contribution of magnetic resonance cholangiopancreatography
(MRCP) in identifying pancreaticobiliary system pathologies and com-
pare with endoscopic retrograde cholangiopancreatography (ERCP).
ERCP is currently considered the gold standard for the evaluation of
the pancreaticobiliary system. However, MRCP is a safe, non-invasive
diagnostic alternative to ERCP. By the introduction of MRCP into clini-
cal use, there has recently been a tendency of decrease especially in
the number of ERCP evaluations performed only for diagnostic purpo-
ses. 51 patients were included in the study with clinical and laboratory
findings suggestive of obstructive biliary tract pathology, but in whom
the ultrasound and/or computerized tomography (CT) findings were
inconclusive. Sensitivity, specificity, positive and negative predictive
value of MRCP in the diagnosis of common bile duct stone, common
bile duct dilatation, common bile duct strictures and intrahepatic bile
duct (IHBD) dilatation were assessed. The sensitivity, specificity, and
positive and negative predictive values of MRCP for the assessment
of all biliary tract pathologies were 85.0%), 50.0%, 89.4%, and 40.0%,
respectively. An increase in the experience of the MRCP examination
and studies with larger series may provide the improvement in results;
thus, an increase in diagnostic success may be established.
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Ozet

Bu calismanin amaci pankreatikobilier sistem patolojilerinin tespitinde
manyetik rezonans kolanjiopankreatografinin (MRCP) duyarlilig, taniya
katkisini belirlemek ve endoskopik retrograd kolanjiopankreatografi
(ERCP) ile karsilastirmaktir. ERCP  glnimizde pankreatikobilier
sisteminin deg@erlendiriimesi icin halen altin standart olarak kabul
edilir, ancak MRCP safra yollarinin degerlendiriimesinde guvenli ve
noninvaziv olmasi nedeniyle tanisal amagl ERCP'ye alternatif olabilir.
MRCP'nin klinik kullanima girmesiyle, son zamanlarda 6zellikle tanisal
amach ERCP incelemeleri sayisinda azalma egilimi géralmuastir. Klinik
ve laboratuar bulgulari ile obstriktif safra yolu patolojisi disinUlen
ancak ultrasonografi ve/veya bilgisayarli tomografi bulgular klinigi
aciklamada yetersiz kalan 51 hasta Uzerinde yapilmistir. Koledok tasl,
koledok dilatasyonu, koledok darliklar ve IHSY dilatasyonu tanisinda
MRCP'nin duyarlilik, 6zgulllk, pozitif prediktif deger ve negatif prediktif
degeri degerlendirildi. MRCP'nin tim safra vyollari patolojilerinin
degerlendiriimesinde duyarlik, 6zglllik, pozitif ve negatif prediktif
degerleri sirasiyla, %85.0, %50.0, %89.4 ve %40.0 idi. MRCP
deneyiminin artmasi ve genis serili ¢alismalarla sonuclarda ilerleme
sa@lanacak ve tanisal basari artacaktir.
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Introduction

Several disorders, including benign and malignant pat-
hologies or trauma, may cause obstruction of the bili-
ary tree. It is essential to determine the biliary tract and
pancreatic duct pathologies in a patient presenting with
obstructive jaundice. ERCP is currently considered the
gold standard for the evaluation of the pancreaticobiliary
system'; however, MRCP is a safe, non-invasive diag-
nostic alternative to ERCP for evaluation of the biliary
tract.

The aim of the present study was to determine the sen-
sitivity and diagnostic contribution of MRCP in identif-
ying pancreaticobiliary system pathologies in patients re-
ferred with clinical and/or laboratory findings suggestive
of biliary obstruction and compare these results with the
results obtained by the invasive ERCP method.

Materials and Methods

The study was conducted in 51 patients with clinical
and laboratory findings suggestive of obstructive biliary
tract pathology, but in whom the ultrasound and/or CT
findings were inconclusive. Patients were initially asses-
sed by MRCP, then ERCP was performed on 20 patients
in our hospital and on 31 patients in another center that
were experienced in this field.

MRCP was performed following at least 6 hours of fas-
ting in order to provide time for emptying of the stomach
and duodenum, and filling of the gallbladder. MRCP was
performed by a 1.5 Tesla MR device (Signa HDI; Gene-
ral Electric, Milwaukee, WI, USA), using an 8-channel
phase-array upper body coil. First, axial two-dimensional
Fast Imaging Employing Steady State Acquisition (2D FI-
ESTA or balanced steady-state free precession [bSSFPI)
sequence breath-hold images were obtained. Then, a
coronal oblique T2-weighted 3D fast recovery fast spin
echo-accelerated (FRFSE-XL) respiratory-triggered sequ-
ence followed by a breath-hold, thick-slab, T2-weighted
single-shot fast spin-echo (SSFSE or half-Fourier single-
shot turbo spin-echo [HASTE]) sequence were obtained.
SSFSE (HASTE) thin-slice, coronal-oblique, breath-hold

images were also obtained. The MR sequence parame-
ters that were used during the examination are presen-

ted in Table 1.

Table 1: Magnetic resonance sequence parameters that were
used during magnetic resonance cholangiopancreatography

examination
Coronal Thin slice,
oblique Thick-slab coronal-
Axial 2D T2-w:i by | T2-weight- | oblique
FIESTA ed Sg ed SSFSE | T2-weight-
FRFSE-XL (HASTE) ed SSFSE
(HASTE)
TR (msec) 4.2 3333 2757 676
TE (msec) 1.9 728 1391 90
Matrix 256x320 288x288 448x256 384x224
Slice thick- 45 18 40 4
ness (mm)
Gap (mm) 1 -0.9 0 0
FOV(cm) 36x36 34x34 32x32 40x40
NEX 1 0.75 1 1

2D FIESTA: two-dimensional Fast Imaging Employing Steady State
Acquisition, FRFSE-XL: fast recovery fast spin echo-accelerated,
SSFSE: single-shot fast spin-echo, HASTE: half-Fourier single-shot
turbo spin-echo, TR: repetition time, TE: echo time, FOV: field of
view, NEX: number of excitations

No oral or intravenous contrast medium was used during
imaging. The location and cause of the obstruction, IHBD
diameter, common bile duct (choledochus) diameter and
lumen, and pancreatic duct diameter were determined.

Patients were classified with respect to cholangiograp-
hic and pancreatographic findings obtained by MRCP
and ERCP. The study population was first classified
according to the presence of bile duct stones. Patients
with choledocholithiasis alone were classified as posi-
tive, while the patients without choledocholithiasis or
patients with other common bile duct pathology were
classified as negative. Then, patients were classified in
terms of common bile duct stricture, common bile duct
dilatation, and IHBD dilatation.

Statistical analyses were performed using Statistical
Package for Social Sciences (SPSS) for Windows 16.0
(SPSS Inc., Chicago, IL, USA). Two techniques were
compared in terms of sensitivity, specificity, and positive




Degerli ve Ark.
MRCP and ERCP

176

Sakaryamj 2012;2(4):174-180

and negative predictive values. The groups were compa-
red with the McNemar test.

Results

The mean age of the 51 patients, including 23 males
(45.1%) and 28 females (54.9%), was 50.7 years (range,
15-83 years).

The pancreatic duct was assessed in 7 of 51 patients
evaluated by ERCP. Selective pancreatography was per-
formed and the choledochus duct was not evaluated in 3
patients. So the study went on with 48 patients.

MRCP correctly identified 15 of 21 patients with bile
stones and 23 of 27 patients without bile stones who
were confirmed by ERCP There were 6 false-negative
and 4 false-positive results for MRCP. The sensitivity,
specificity, and positive and negative predictive values
of MRCP in detecting bile duct stones were 71.4%,
88.8%, 83.3%, and 80.0%, respectively.

MRCP correctly identified 2 of 7 patients with common
bile duct strictures and 37 of 38 patients with no strictu-
re of common bile duct who were confirmed by ERCP.
There were 1 false-positive and 5 false-negative results
for MRCP. The sensitivity, specificity, and positive and
negative predictive values of MRCP in detecting com-
mon bile duct strictures were 28.5%, 97.3%, 66.7%,
and 90.2%, respectively.

MRCP correctly identified 14 of 20 patients with com-
mon bile duct dilatation and 17 of 22 patients without
common bile duct dilatation who were confirmed by
ERCP. There were 5 false-positive and 6 false-negative
results for MRCP. Proximal biliary tracts could not be
evaluated by ERCP in 6 patients due to complete obs-
truction by stones. The sensitivity, specificity, and po-
sitive and negative predictive values of MRCP in detec-
ting common bile duct dilatation were 70.0%, 77.2%,
73.6%, and 73.9%, respectively.

MRCP correctly identified 22 of 26 patients with IHBD
dilatation and 12 of 16 patients without IHBD dilatation

who were confirmed by ERCP. There were 4 false-posi-
tive and 4 false-negative results for MRCP. The sensiti-
vity, specificity, and positive and negative predictive va-
lues of MRCP in detecting IHBD dilatation were 84.6%,
75.0%, 84.6%, and 75.0%, respectively.

Pancreatography was not performed in 44 of 51 patients
evaluated by ERCP due to selective common bile duct
cannulation. MRCP findings were correlated with ERCP
in 4 of 7 patients. While the pancreatic duct was shown
to be normal in remaining 3 patients by MRCP, narro-
wing and dilatation of the pancreatic duct, and cystic
dilatation were demonstrated by ERCP. The MRCP fin-
dings were true-positive in 4 patients and false-negative
in 3 patients.

The sensitivity, specificity, and positive and negative
predictive values of MRCP for the assessment of all bi-
liary tract pathologies were 85.0%, 50.0%, 89.4%, and
40.0% spectively (Table 2).

Table 2: The sensitivity, specificity, and positive and negative
predictive values of MRCP for the assessment of all biliary
tract pathologies

. e Positive Negative
Sen;l/t;wty Spe((;f;clty predictive | predictive
° ° value (%) | value (%)
Bile duct 71.4 88.8 83.3 80.0
stones
Common
bile duct 28.5 97.5 66.7 88.8
stricture
Common
bile duct 70.0 77.2 73.6 73.9
dilatation
IHBD dila- 84.6 75.0 84.6 75.0
tation
Assess-
ment of all 85.0 50.0 89.4 40.0
biliary tract
pathologies

IHBD: Intrahepatic bile duct

Discussion

Causes of biliary obstruction include stone disease, tu-
mors, and iatrogenic biliary tract injuries sustained during
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gallbladder surgery (Figure 1-4). ERCP is still the gold
standard imaging method for such biliary tract pathologi-
es; however, ERCP continues to be a difficult procedure
with failure rates ranging from 3%-10% due to its high
dependency rates on user'’s skill and experience’. By the
introduction of MRCP into clinical use, there has recently
been a tendency of decrease especially in the number of
ERCP evaluations performed only for diagnostic purpo-
ses. MRCP is a non-invasive, safe alternative for evalua-
tion of biliary tract pathologies when compared to ERCP.
There is no risk of complications associated with panc-
reatic duct cannulation and the diagnostic efficiency of
MRCP is similar in most of the pathologies. Moreover,
MRCP can offer additional information about surroun-
ding tissues because a cross-sectional evaluation can be
performed.

Figure 1: Choledochus was wider than normal and a
millimetric stone was noted at the distal end.

Figure 2: The appearance of biliary stone in the common bile
duct at the cystic duct junction level. The intrahepatic bile
duct and choledochus were wider than normal.

Figure 3: Appearance of dilated intrahepatic bile duct and
no continuity of the intrahepatic bile duct and choledochus
at the level of the portal hilus. The radiologic diagnosis was
compatible with a Klatskin tumor

Figure 3: Common bile duct caliber suddenly reduced due
to the mass causing the compression of the pancreatic head
and the pancreatic duct appeared discontinued. Marked
dilatation, including dilation of the side branches, was noted
in the pancreatic duct extending through the body and tail of
the pancreas

MRCP can provide imaging of the entire biliary tree pro-
ximal and distal to an obstruction, facilitating the diagno-
sis in cases in which the guidewire cannot be introduced
due to stenosis and ERCP is non-diagnostic?*. Offering a
panoramic image, MRCP also provides detailed imaging
of the entire biliary tree®, the position of the drainage cat-
heter and pre-operative assessment®5, especially in re-
cognition of residual stones following cholecystectomy
and assessment of stenosis in patients with bilio-enteric
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anastomosis*. In contrast to ERCP, MRCP allows ima-
ging of the extraductal structures through conventional
MR images, and if necessary, intravenous paramagne-
tic contrast agent administration. Thus, it is an essential
method for the assessment of tumor spread and staging
458 with comparable sensitivity and specificity to CT7. In
the light of these findings, MRCP is an imaging tech-
nigue with the potential to replace diagnostic ERCP in
order to prevent ERCP-related complications.

The diagnostic accuracy of MRCP has been reported
by several authors with an overall sensitivity of 60.5%-
97.0%, specificity of 75.0%-98.0%, positive predictive
value of 74.1%-89.0%, and negative predictive value
of 74.3%-98.0% °''. In the present study, these values
were 85.0%, 50.0%, 89.4%, and 40.0%, respectively.
The overall sensitivity and positive predictive values
were similar to previous reports. Diagnostic success ap-
pears to be greater in some studies, and this might be
explained by the larger patient samples or the possibility
that the patient records may not have been maintained
consecutively. Another reason for the difference in the
results may be that the gold standard method of assess-
ment has not been determined for some patients.

In a systematic review of 67 studies, Romagnuolo et
al. ' noted that the overall sensitivity and specificity of
MRCP in detecting the biliary obstruction were 95.0%
and 97.0%, respectively. Sensitivity has been noted to
be lower for stones (92.0%) and malignant conditions
(88.0%). These differences might be due to the fasting
state before the procedure or failure to detect stones
because of common bile duct dilatation secondary to
obstruction. Another significant cause for the discrepant
findings is the inability of MRCP to detect stones <4 mm
in size. In addition, MRCP alone cannot differentiate ma-
lignant from benign obstruction.

In another systematic review, the results have been
analyzed according to the underlying pathology. The me-
dian sensitivity and specificity for choledocholithiasis of
13 studies was 0.93% (range, 0.81%-1.00%) and 0.94%
(range, 0.83%-0.99%), respectively. The sensitivity
and specificity ranged from 81.0% to 94.4% and from

92.0% to 100.0% for malignancy, respectively; and from
87.0% to 100.0% and from 91.0% to 100.0% for biliary
dilatation, respectively. For obstruction, both sensitivity
and specificity ranged from 91.0% to 100.0%. The sen-
sitivity for strictures was 100.0% and specificity ranged
from 98.0% to 99.0%. It was concluded that although
there are some findings suggesting that MRCP is a sen-
sitive method compared with diagnostic ERCP, the obta-
ined values for malignancy compared with choledocho-
lithiasis were somewhat lower 3. In the present study,
the sensitivity, specificity, and positive and negative pre-
dictive values of MRCP in detecting common bile duct
dilatation were 70.0%, 77.2%, 73.6%, and 73.9%, res-
pectively. Although our results appear to be mildly lower
compared to other studies, the sensitivity value in the
current study was higher than that reported by the study
of Hurter et al. in which the sensitivity, specificity, and
positive and negative predictive values of MRCP were
52.9%, 77.8%, 90.0%, and 30.4%, respectively. They
attributed this result to the fact that MRCP was reported
by a general radiologist, as in our unit.

We showed that the sensitivity, specificity, and posi-
tive and negative predictive values of MRCP in detec-
ting strictures were 28.5%, 97.3%, 66.7%, and 90.2%,
respectively. The sensitivity value in the present study
was lower compared to other studies. The reason of the
low sensitivity value might be the lower resolution of
MRCP compared to direct cholangiography. Moreover,
the small number of patients with definite strictures in
the study population (7 of 51 patients) might be another
reason.

In the study of Hurter et al.’, the sensitivity, specificity,
and positive and negative predictive values of MRCP in
detecting bile duct stones were 87.0%, 80.0%, 83.3%,
and 84.2%, respectively, and to detect biliary tract stric-
tures were 33.3%, 96.6%, 80.0%, and 77.8%, respec-
tively. We have shown that the sensitivity, specificity,
and positive and negative predictive values of MRCP in
detecting bile duct stones were 71.4%, 88.8%, 83.3%,
and 80.0%, respectively, which were similar to previo-
us studies. It has been reported that the sensitivity of
MRCP for detecting choledocholithiasis decreased with
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dilated bile duct 72.7% for a bile duct diameter >10 mm,
and 88.9% for a bile duct diameter <10 mm)®. Bile duct
dilatation was present in 3 of 6 patients in whom we
failed to demonstrate choledocholithiasis in the current
study.

The difficulty of MRCP to differentiate stones <5 mm
in size was reported by Laokpessi et al.’®. The MRCP
results of 113 patients were compared to ERCP or int-
ra-operative cholangiography in this study and stone
diameter was shown to be <3 mm in 7 of 8 false-ne-
gative results. It should also be noted that the clinical
significance of small bile duct stones has been questi-
oned since biliary stones are often present in feces of
patients with multiple small gallbladder stones. It has
been demonstrated in two prospective randomized stu-
dies that most of the bile duct stones resolve without
causing any symptoms'”'8. As in many previous studies,
this may be the main reason for low sensitivity of MRCP
in detecting choledocholithiasis in our study, as well. Ot-
her suggested reasons for false-positive MRCP results
include a prominent ampulla, pneumobilia, ductal tortu-
osity, abnormal cystic duct configuration, or contraction
of sphincter of Oddi'®.

A nodular signal void was clearly observed in the MRCP
images of 2 of our patients who were false-positive for
stones. The ERCP was performed 5 and 6 days after
MRCP in these patients and only bile mud was obser-
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