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Background. The aim of this study was to assess the diagnostic value of magnetic resonance cholangiogra

phy (MRC). This is a new non-invasive imaging technique far the evaluation of bile duet obstruction. 
Patients and method. MRC was pe1jorrned on patients with bile duet obsh-uction at 1.0 TU. Over a peri

od of 26 months, 44 patients, 23 rnales and 21 fernales, rnean age 51years, were examined. The basis were 
T2-weighted sequences through the /iver to accentuate the fluid fill bile duet, and fast spin echo sequences. 
Usually, the thickness of the slices was 4 mm. Two spatial planes were pe1jonned, coronal and axial, with 
the breath held and released, and with maximum intensity projection (MIP) reconstruction. In our case, with 
Machine 1.0T, we compared the results of ultrasound and CT with MRC in the patients with bile duet 

obstruction before surgical intervention ar drainage procedure. 
Results. We examined 44 patients with jaundice by MRC and with the 100% accuracy identified the leve/ 
of the obstruction. Clinical applications of MRC were evaluated on the basis of personal experience, and 
data literature. The main indication far MRC study was the evaluation of common bile duet obstruction 

without using conh-ast medium and biliary intervention. 

Conclusions. MR technique has been dictated by image pe1jormance and sequence availability. Our expe

rience and results confirmed that MRI is more accurate than US and CT in patients with bile duet obstruc

tion. 
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Introduction 

Current non-invasive imaging teehniques, 

sueh as ultrasound (US) and eomputerized 

tomography (CT), have a limited potential in 

diagnosing biliary duet disorders. As a result, 

many patients with suspeeted biliary duet 

disorders undergo more invasive diagnostie 

proeedures, sueh as endoseopie retrograde 

eholangiopanereatography (ERCP) and percu

taneous transhepatie eholangiography (PIC). 
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Those procedures have low, yet significant 
morbidity and mortality.1 Magnetic reso

nance cholangiography (MRC) techniques 

can be an alternative to non- invasive meth

ods of imaging of the biliary duct.2 The tech

niques developed over the past 5 years have a 

diagnostic performance comparable to diag

nostic ERCP and are being utilized clinically 

in the management of the biliary and pancre

atic disease.3
,
4 The interpretation involves the 

review of typically maximum intensity pro

jection (MIP} after the processing of the vol

ume <lata to allow a 3 D visualization of the 

biliary anatomy. An alternative approach 

which utilizes a projection technique allowing 

rapid assessment of the biliary and pancreat

ic duet systems without the need for post pro

cessing has been proposed.5 RARE (Rapid 

Acquisition with Relaxation Enhancement) 

technique requires a long effective echo tirne 

of 750 - 1000 ms with the imaging contrast 

obtained by fluid alone, the so-called MR 

hydrography.6 

Patients and methods 

The MRC technique is based on heavily T2 

weighted images which yields a remarkable 

increase in contrast between stationary fluids 

(bile) and background (hepatic parenchyma, 

abdominal fat). As a res uit, the bile presents a 

very high signal intensity compared with low 

signal intensity background. At our Institute, 

MRC examinations were performed by 1.0T 

super conductive magnet with body coil. We 

used T2 weighted images, fat suppressed 

(FS}, turbo spin echo (TSE) axial sequences. 

Imaging parameters modified during the past 

two years experiences were as follows: TR -

3500ms, TE - 99ms. Images were acquired on 

the coronal plane with 4 mm partition thick

ness, with the breath held. The imaging vol

ume was positioned to the bile duet using 

axial sequences as scout view. FOV was 380 

mm. Image matrix size was 256 x 256. We
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used MIP reconstruction techniques (scan 

time 4min 43 sec). No patient preparation 

and sedation are required. 

In 26 months, 44 patients were examined. 

The MRC was performed in the patients with 

bile duet obstruction. Our group of 44 

patients included 23 males and 21 females, 

mean age 51. 

Analysis 

In each case, the investigators evaluated MRC 

(Figure l} irrespective of the presence or 

absence of obstruction, the leve! and suspect

ed cause of obstruction. Later, MRC findings 

were compared wi th the findings of US and 

CT that were made for ali our patients before 

MRC. 

Figure l. Normal anatomy on MIP reconstructed rnag

netic resonance cholangiography (MRC) images. 

Results 

In 44 patients, biliary obstruction represents 

the main indication for MRC study because of 

the potential of this technique to assess the 

presence, site and cause of the obstruction. 

Ali our patients had US and CT examination 

before MRC (Table 1). 
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Table l. The MRC in biliary obstruction compare with 

US/CT 

Finding US/CT MRC 

Benign and malignant 

biliary strictures 4 6 

Choledocholithiasis 6 8 

Choledochoduodenal 

anastomosis with stones o 2

Hilar lymphadenopathy, 

Tu hepatis 4 5 

Cholangiocarcinoma 6 8 

Pancreatic head carcinoma 14 15 

Biliary tree dilatation - icterus 10 o 

Tota! 44 44 

In 6 patients, MRC revealed benign or 

malignant biliary stricture (Figure 2), in 8 

choledocholithiasis (Figure 3), in 3 choledo

cholithiasis with choledochoduodenal anasto

mosis (Figure 4), in 5 hilar lymphadenopathy 

Figure 2. Cornmon bile duet (CBD) is dilated with dis

tal malignant stenosis. 

and tumor hepatis (Figure 5), in 8 cholangio

carcinoma (Figures 6a and 6b.), and in 15 pan

creatic head carcinoma (Figures 7a and 7 b). 

Figure 3. Maximum intensity projection (MIP) recon

structed MRC complete obstruction CBD with marked 

dilatation of the intrahepatic ducts and filling defects 

at the distal leve! of calculus. 

Discussion 

Biliary obstruction represents the main indi

cation for MRC. The potential of this tech

nique is to identify the presence, site, and 

cause of the obstruction. The accuracy in 

detecting the presence of the obstruction 

Figure 4. MIP reconstructed MRC complete obstruc

tion CBD at the level of choledochoduodenal anasto

mosis, with remaining calculus. 

Radio/ Oncol 2000; 34(4): 319-24. 
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Figure 5. Liver tumor with the subseguent obstruction 
and intrahepatic biliary dilatation. 

ranges between 91 - 100 % whereas the Ievel 

of the obstruction can be correctly evaluated 

in 85 - 100 % of cases.7,8 

We examined 44 patients with jaundice 

and determined the Ievel and cause of 

obstruction by MRC with 100 % and 86 % 

accuracy. The typical cholangiographic 

appearance of pancreatic head carcinoma is 

represented by a sudden obstruction at the 

Figure 6a. Hilar cholangiocarcinoma with the marked 
dilatation of the intrahepatie duet; T2 weighted turbo 
spin eeho (TSE). 
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leve! of the head of the pancreas with a dou

ble duet sign due to biliary and pancreatic 

duet dilatation and evidence of mass effect. 

Usually, the obstruction, due to pancreatic 

cancer, is seen as "mouse tail" pattern or with 

a sudden reduction of the caliber of bile duet. 

In case of pancreatitis, the bile duet stenosis 

has a tapered aspect.9 

The role of imaging modalities in cholan

giocarcinoma is to identify the lesion, its 

stage, and, if unresectable, to plan the ade

quate palliative treatment. Cholangiocarci

noma may be presented as a stricture, involv

ing CBD (30 - 36%), the common hepatic duet 

(15 - 30%), the biliary bifurcation with the 

typical aspect of mass lesion, or as a nodular 

process with intrahepatic solid mass. 

MRC can provide a dilated map of the bil

iary tree above the stricture. Conventional 

MR images are needed for correct lesion iden

tifica tion and staging. In this case, T1 weight

ed image, after contrast medium injection, 

can be very helpful for a correct identification 

of the lesion and of its relation with sur

rounding organs, even in the case of stenos

ing lesion.9 The evaluation of the strictures by 

MRC usually depends on the morphology and 

Figure 6b. Hilar eholangiocareinoma with the marked 
dilatation of the intrahepatie duet; MIP reeonstruetion. 
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Figure 7a. Dilated bile duet - malignant obstruction 

due to pancreatic head carcinoma; axial T2 weighted. 

length of strictures. MRC in malignant stric
tures has to be considered as a part of com

plete abdominal evaluation, together with 

conventional MR images. Therefore, the role 

of MR images is to diagnose the obstruction, 

to define its cause, and to provide any addi
tional information for CT and ERCP and that 
would require a change of the treatment 
plan.9 In the study of 79 patients with biliary 

obstruction, the sensitivity and specificity of 

the MR diagnose of malignant obstruction 

were 86 and 98%, respectively.10 Choledocho

lithiasis, irrespective of calcium content, 
almost always presents with low signal inten

sity on MR images.1° Therefore, the stone is 
identified as round or oval "filling defect" 
within the CBD, surrounded by the high sig
nal intensity bile. The diagnostic accuracy of 

MRC in the choledocholithiasis is very high, 
ranging between 89 and 97%.11-14

Nevertheless, different pitfalls can be 

observed which require a correct identifica

tion in order to avoid false diagnosis. They are 

represented by (a) artefacts on MIP recon

structed images, (b) CBD completely filled 

with stones, (c) pneumobilia, and (d) differ
ential diagnosis between air bubbles and 

small stones. Secondary biliary involvement 

Figure 7b. Dilated bile duet - malignant obstruction 

due to pancreatic head carcinoma. 

can be caused by hilar lymphadenopathies, 
or hepatic metastases with the occlusion of 

segmenta! or subsegmental branches. In 

these cases MRC, can show the intrahepatic 

duet dilatation and the leve! of the intrahep

atic hilar or subhilar occlusion. MRC displays 

the biliary map with the evaluation of dilated 
segments that may require percutaneous 

drainage.9 

The role of MRC in the diagnostic algo
rithm of the patients with biliary - enteric 

anastomosis is to avoid unnecessary invasive 

imaging modalities.14,15 In the patients with 
hepaticojejuno-stomy, only PTC may be per

formed while MRC can also serve as a screen
ing method for patients requiring treatment 

or as further evaluation with PTC or ERCP. 
MRC may also be used as a guide for a sub

sequent interventional procedure. Only 3 
patients who had previously undergone bil

iary surgery and choledochoduodenostomy 

were included into our study. 

Conclusion 

The dilatation of the biliary tree due to 
tumor, stones or stricture was depicted with 

Radio/ Oncol 2000; 34(4): 319-24. 
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excellent contrast resolution. It is know from 

literature that MRC technique has been dic

tated, to some extent, by the image perfor

mance and sequences availability. MRC can 

provide non-invasive comparable diagnostic 

information for the diagnostic ERCP of biliary 

disorders and may allow selective use of ther

apeutic ERCP. Sometimes MRC, together with 

conventional MR images, may replace CT and 

ERCP in pre-surgical evaluation of patients. 
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