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The role of magnetic resonance cholangiopancreatography in the
evaluation of the biliary tract diseases

Magnetic resonance (MR) cholangiopancreatography (MRCP) is a relatively new MR
imaging technique that is used for noninvasive work-up of patients with pancreaticobiliary disease.
By using heavily T2-weighted sequences, the signal of static or slow-moving fluid-filled structures
such as the bile and pancreatic ducts is greatly increased, resulting in increased duct-to-background
contrast. Recent studies have shown that MRCP is comparable with invasive endoscopic retrograde
cholangiopancreatography (ERCP) for diagnosis of extrahepatic bile duct and pancreatic duct
abnormalities such as choledocholithiasis, malignant obstruction of the bile and pancreatic ducts,
congenital anomalies.

Since its clinical introduction, already many years ago now, the advance of MRI has not
been stopped or slowed down by technical limitations. On the contrary, technical improvements
have constantly triggered the further spread of MRI into new clinical domains. Magnetic resonance
cholangiopancreatography (MRCP) is often obtained with projective acquisition sequences. The
two approaches each have various advantages, but they are also subject to specific limitations and
artifacts. Continuity information is extremely useful in the interpretation of the pathology of smaller
tubular structures. Particularly if it can be obtained directly without the intermediate step of
tomography, this information constitutes one of the advantages of MRI over ultrasonography and
computed tomography (CT).

MRCP is often considered as a noninvasive alternative to diagnostic endoscopic retrograde
cholangiopancreatograhy (ERCP) because it does not necessitate contrast medium injection,
irradiation, or endoscopic manipulation. However, MRCP is obtained under totally different
conditions, showing images of the ducts in “physiologic” or “pathophysiologic” conditions, in
contrast to ERCP, which is obtained under nonphysiologic conditions, i.e., positive injection
pressure. These differences become particularly obvious in the presence of obstructive lesions. In
addition, MR images differ not only in terms of spatial and time resolution, but also fundamentally
in the physics involved in the imaging process. MRI does not use X-rays to produce images. MRI
relies on the fact that hydrogen nuclei (protons) behave like small magnets. When placed in an
external magnetic field, the protons align along the direction of the field.

There is no doubt that the availability of MR systems equipped with high-power gradients
opens new perspectives in the evaluation of abdominal diseases. While the non-invasive nature of
MRI remains a crucial advantage over other techniques, the introduction of “snapshot” sequences
providing images free of motion artifact in all patients, including those unable to cooperate, has
triggered a more widespread use of this modality. A unique characteristic of state-of-the art MRI is
its unrivaled capability for integrated abdominal imaging. Classic T1- and T2-weighted cross-
sectional imaging, projective cholangiography, can be used within one session if required.

The purpose of this study was to evaluate the accuracy of magnetic resonance
cholangiopancreatography (MRCP) in diagnosis of biliary truct diseases. 586 patients (259 men and
327 women, age ranged: 2 weeks-84 years) underwent MRCP on a 1,5-T (Siemens avanto) and 3,0-
T (Siemens verio). MR cholangiography was performed with t2-tse3d-rst-cor-trig, t2-haste-fs, t1-
fl2d-tra, t2-tse-tra, t1-fl2d-fs-tra sequences. From more than 586 patients studied with this
technique, we tried to assemble representative images of a large variety of diseases.
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Magnetic resonance cholangiography technique facilitates visualization of intra and
extraductal structural changes. Magnetic resonance cholangiopancreatography can accurately assess
the level of obstruction and the site of underlying tumor in patients with malignant pancreatobiliary
obstruction, without the risks of endoscopic retrograde cholangiography.

In patients with malignant obstruction, MR cholangiography helped accurately determine the
status of the biliary ductal system by identifying the exact location and extend of the obstruction
and severity of ductal dilatation. In patients with biliary-enteric anastomoses, MR cholangiography
clearly depicted the site of the anastomosis and demonstrated the status of the intrahepatic ducts.
MR cholangiography helped determine whether percutaneus transhepatic cholangiography with
antegrade stent placement or perhaps balloon dilatation, or retrograde cholangiography with stent
placement constituted the more suitable treatment. In patients with bile duct injury MR images were
evaluated for bile duct discontinuity, presence or absence of biliary dilatation, stricture, excision
injury, free fluid. Bile duct excision and stricture were classified according to the Bismuth
classification.

Parasitic diseases of the biliary tract occur frequently in tropical and subtropical areas and cause
high morbidity and mortality. Biliary tree parasites may cause pancreatitis, cholecystitis, biliary tree
obstruction, recurrent cholangitis, biliary tree strictures and some may lead to cholangiocarcinoma.
Successful outcome depends on accurate preoperative diagnosis. MRCP is a noninvasive tool for
the diagnosis of biliary tract parasitary diseases, that can accurately assess biliary tract lumen,
upstream ductal dilatation and exact localization of the obstruction. MRI is a very informative tool
in such difficult cases as intrabiliary rupture. MRI allows accurate diagnosis of ruptured hepatic
hydatid disease on the base of direct and indirect signs and is able to establish a firm preoperative
diagnosis.

Diagnostic features such as calcification or air can therefore be missed on MRCP. The aim
of this study is to provide the interested reader with a comprehensive overview of all the issues
involved in the acquisition and interpretation of MRI of the biliary and pancreatic ducts, not only
from the point of view of the radiologist but also from that of the endoscopist and
gastroenterologist.

On the basis of the better space resolution, MRCP comparing to ERCP is a faster, more precise
and noninvasive method in the diagnosis of the biliary tract diseases. MRCP is highly sensitive for
the biliary stone disease, and it avoids the need for invasive imaging in most patients with suspected
choledocholithiasis. MRCP is the initial imaging tool for the biliary system, with ERCP reserved
for therapeutic indications.
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