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ABSTRACT 

Objectives: Purpose of this study is to evaluate the diagnostic value of MRCP in hepatobiliary 
disorders and compare it with ERCP.  

Study Design: Descriptive validation study 

Place and duration of Study: Radiology Department Military Hospital, Rawalpindi from 15 August 
2006– 15 Feburary 2007. 

Subjects and Methods: Fifty one consecutive patients included 37 males and 14 females were 
included.  

Results: Out of  51 patients, 12 had malignant stricture, 05 had benign stricture, 06 had mass at 
porta hepatis, 05 had cholelithesis, 8 had choledocholithiasis, 03 had both cholelithesis & 
choledocholithesis, 3 had chronic pancreatitis, 04 had mass head of pancreas, 1 had sclerosing 
cholangitis and 4 patients had normal studies. MRCP was sensitive and specific. Positive and 
negative predictive values for choledocholithiasis were 100%, 95.3%, 100% and 97.9%. For 
cholelithesis and benign stricture 80%, 100%, 100% and 97.9% respectively. ERCP showed 5 cases of 
cholelitiasis, in comparison to MRCP, which had missed one case. In detecting malignant strictures 
MRCP was 91.7 % sensitive and 100% specific. In cases of periampullary growths, it was difficult to 
cannulate the endoscope during ERCP. In these cases MRCP showed the level of obstruction non-
invasively.  MRCP was better in cases for chronic pancreatitis, in defining anatomy of pancreatic 
duct than ERCP, which has magnification factor of 1.5. 

Conclusion: Our findings confirm that MRCP, a noninvasive imaging technique of greater value in 
the diagnosis of hepatobiliary disorders as compared to ERCP.  

Keywords: Cholangiopanereatography, diagnostic Techniques, Hepatobiliary disease,. 

INTRODUCTION 

Obstructive jaundice needs elaborate 
investigation protocols. Endoscopic retrograde 
cholangiopancreatography (ERCP) is currently 
the "gold standard" for the diagnosis of 
pancreatic and biliary ductal pathology with a 

therapeutic potential1. However, it is an 
operator-dependent and invasive procedure 

that is associated with complications2 Magnetic 
resonance cholangiopancreatography (MRCP) 
is a relatively new noninvasive technique for 
evaluating intrahepatic and extrahepatic bile 

ducts and the pancreatic duct3,4. It has been 
emphasized that its sensitivity (81-100%), 
specificity (94-98%), positive (86-93%) and 
negative (94-98%) predictive values and 
diagnostic accuracy (94-97%) are comparable to 
those of ERCP, which makes MRCP a 

promising alternative to diagnostic ERCP2. 
Moreover, MRCP is non-invasive, there are no 
complications, no ionizing radiation and there 

is no need for any contrast agent3. In certain 
settings MRCP may be preferable to ERCP. 
These include situations where ERCP might be 
particularly hazardous, difficult or impossible 
(e.g., Billroth II gastrectomy, Roux-en-Y 
diversions and pancreatic pseudocysts); 
situations where MRCP may give more 
information than ERCP (e.g., hilar strictures, 
lesions associated with complete pancreatic 

and/or bile duct disruption or structuring1,5. 
MRCP can identify the larger intrahepatic ducts 
and the extrahepatic ducts, abnormal dilated 
ducts, and also reveal the level of obstruction in 
80 to 100 percent of cases 6-8.MRCP may also be 
useful after unsuccessful or incomplete ERCP 
and in imaging the CBD in patients who are to 
undergo laparoscopic cholecystectomy. In 
patients with acute pancreatitis, MRCP is useful 
for evaluating the bile ducts and cystic duct 
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remnants for stones, for evaluating the 
pancreatic ducts and for documenting the 
presence of cysts in or around the pancreas. The 
diagnostic accuracy of MRCP for biliary and 
pancreatic disease is well documented in 
foreign literature; however there are few 
reports of its diagnostic accuracy in Pakistan.  

The objective of the study was to evaluate 
the sensitivity and specificity of MRCP in 
comparison to ERCP in hepatobiliary disorders.  

MATERIAL AND METHODS 

The Study was conducted at Radiology 
department, Military Hospital Rawalpindi from 
15th August, 2006 to 15th February, 2007.   

Fifty one were included by Non-probability 
convenience sampling. All patients with 
hepatobiliary disorders referred for diagnostic 
or therapeutic ERCP and Patients of both 
genders were included. 

Criteria for main bile duct dilatation were: 
a diameter greater or equal to 7mm, or greater 
or equal to 9mm in patients greater than 75 
years or with past history of cholecystectomy.  

Criteria for choledocholithiasis greater 
than 3mm diameter were: filling defects in CBD 
on MRCP / ERCP, visualization of stones on 
ultrasound, CT or with surgical extraction.  

Criteria for small stones 
(choledocholithiasis less than or equal to 3mm) 
included: multiple small gall bladder stones on 
ultrasound and evacuation of fine stones seen 
on ERCP after sphincterotomy or during 
intraoperative choledochoscopy. 

Criteria for benign strictures were: MRCP/ 
ERCP (smooth tapering of bile duct) 
Ultrasound, CT and/or intraoperative evidence 
of benign obstruction and concordant clinical 
evaluation.   

Criteria for malignant strictures were: 
imaging findings on MRCP / ERCP (irregular 
stricture / abrupt narrowing and dilatation of 
proximal biliary system). On ultrasound or CT  
(presence of mass, abrupt narrowing and 
proximal dilatation of biliary system), and/or 
intraoperative evidence of malignant 
obstruction. Any concordant past medical 

history or clinical evaluation, cytology and 
histological confirmation when available. 

Data collection procedure:   

After informed written consent, 51 
consecutive patients were prospectively 
studied, in which MRCP and later ERCP was 
performed. All patients were imaged on a 1.5T 
MR unit, using a body coil. Two different image 
acquisition protocols (half-Fourier acquisition 
single-shot turbo spin-echo -HASTE- and rapid 
acquisition with relaxation enhancement -
RARE-) for T2-weighted turbo spin echo 
sequences were used. Images were acquired in 
the coronal plane in all patients and 
reformatting with MIP (maximum intensity 
projections) sequences.  The resulting T2-
weighted image reproduces bile (stationary 
fluid) and, hence, the biliary tract in high 
intensity whereas surrounding tissues show a 
suppressed signal. Our protocol included 
complementary axial sequences with a QD 
spine coil, allowing for analysis for peribiliary 
and extrabiliary aspects, particularly helpful in 
the diagnosis of strictures.  The endoscopic 
examination was performed by 
gastroenterologist blinded to the results of 
MRCP. All patients were sedated 
(neuroleptanalgesia) during endoscopy. The 
biliary system was opacified using an ionic 
contrast media containing 370 mg of iodine per 
ml. The images obtained with MRCP were 
compared with ERCP and a provisional 
diagnosis was made in correlation with the 
patient's clinical characteristics. Final diagnosis 
was determined in every patient based on 
results of MRCP, ERCP, other relevant 
investigations, findings at surgery and clinical 
course. Data was colleted and recorded on a 
proforma (Annex A). 

Data Analysis 

Data was analyzed using the statistical 
package SPSS version 10.0. Statistical analysis 
for descriptive study was applied. Descriptive 
statistics like mean, standard deviation, 
frequency and percentage were calculated for 
data presentation. Sensitivity and specificity 
were calculated for MRCP taking ERCP as a 
gold standard. Positive and negative predictive 
values were also calculated.   
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RESULTS 

Patients were studied for hepatobiliary 
disorders to evaluate the sensitivity and 
specificity of MRCP in comparison to ERCP, 
keeping ERCP as gold standard. Fifty one (51) 
consecutive patients were prospectively 
included and Radiologist was not blinded to the 
results of other imaging modalities while 
interpreting MRCP. Out of 51 patients 37 were 
male and 14 were female with a mean age of 48 
years (SD 14.7) (range: 20-90 yr). Patients 
underwent MRCP (n =51), ERCP (n=51), 
ultrasound (n=51), CT (n=13), and biliary 
surgery (n=31). Final diagnosis was established 
by either surgical exploration, endoscopic 
sphincterotomy, by cytology or ERCP and 
clinical follow up.  

Of the 51 MRCP studies, all visualized 
intrahepatic and extrahepatic ductal system. 
Fourty seven  were of excellent quality and 4 of 
average quality, because of patient agitation 
(independent of the MRCP exam). Coronal 
sequences were the most optimal for detection 
of choledocholithiasis, including small stones. 
In this sequence, only intraluminal aspect of 
strictures could be detected. Axial sequences 
allowed for a better detection of intrahepatic 
bile duct dilatation, extraluminal aspects of 
biliary strictures, as well as tumors of the 
pancreas. 

Of 5 cases of cholelithiasis MRCP 
diagnosed 4 cases and missed 1 case.  On 
MRCP very distended gallbladder can have 
flow voids and produce artifacts. MRCP was 
more specific as it did not make any false 
positive diagnosis of cholelithiasis. MRCP 
correctly diagnosed 8 of the 10 cases of 
choledocholithiasis alone. The two cases were 
misdiagnosed as choledocholithiasis, which 
turned out to be 1 as benign and 1 as malignant 
stricture in final diagnosis on ERCP, clinical 
course and operative findings.  Overall, MRCP 
was sensitive 100%, specific 95.3%, positive 
predictive value was 80% and negative 
predictive value was 97.9% in detecting 
choledocholithiasis. Out of 12 cases of 
malignant strictures MRCP picked 11 cases 
with comparable sensitivity and specificity to 
ERCP. 

Of the 4 cases of carcinoma head of 
pancreas, MRCP correctly diagnosed 3 cases, 
level of obstruction and involvement of 
common bile duct by the mass. ERCP correctly 
diagnosed 4 cases, as it has slightly better 
resolution.  The sensitivity was 75%, specificity 
was 100%. For chronic pancreatitis, MRCP 
showed duct dilatation and filling defects 
(calculi) in the pancreatic duct, in comparision 
to ERCP, which also showed the disease, but 
with magnification. Sensitivity was 100%, 
specificity was 97. 9%, positive and negative 
predictive values were 75% and 100% 
respectively.  Mass at confluence of right and 
left hepatic ducts (Klatskin tumors), sclerosing 
cholangitis & of normal studies MRCP correctly 
diagnosed all of them proving 100 % sensitive 
and 100 % specific. Final diagnoses of 
malignant strictures were made by cytology 
and histopathological confirmation in 8 out of 
12 patients (2 non-specific malignant strictures, 
3 cholangiocarcinomas and 3 periampullary 
carcinomas) and on imaging features on ERCP, 
ultrasound and CT.  

There was good contrast between the 
dilated bile ducts and surrounding liver tissue 
and the anatomy of the bile tract was readily 
depicted with MRCP. ERCP also yielded high 
quality cholangiograms and correlated with 
those obtained by MRimaging. 

DISCUSSION 

ERCP is the gold standard for imaging of 
biliary tract but is associated with 
complications. Less invasive imaging 
techniques, such as MRCP, have a much lower 
complication rate. In this study, our results for 
detection of choledocholithiasis confirmed high 
sensitivity and specificity, especially for stones 
>3mm in diameter (100% and 95.3% 
respectively), positive and negative predictive 
values of 80% and 100% respectively.   

Stiris et al9, evaluated patients with 
suspected CBD disease (n=50) who underwent 
MRCP and then ERCP .The sensitivity was 
87.5% and the specificity was 94.4%., compared 
to our study, in which MRCP diagnosed 10 
cases of choledocholithiasis, 2 cases were false 
positive, which were diagnosed finally on 
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ERCP and surgical exploration as 1 malignant 
and 1 benign stricture. 

Jhong et al10 evaluated the ability of MRCP 
to detect choledocholithiasis in patients with 
acute pancreatitis. The sensitivity for detecting 
choledocholithiasis decreased with dilated bile 
ducts (bile duct diameter ≥ 10 mm). The 
combination of ERCP and IDUS improved 
accuracy in the diagnosis of choledocholithiasis. 
The results in our study showed that MRCP, on 
no single occasion gave false negative diagnosis 
of choledhocholithiasis, thus being 100% 

sensitive. Kaltenthaler et al11 found median 
sensitivity and specificity for 
choledocholithiasis 93% and 94% respectively. 
These patients could avoid the unnecessary risk 
of complications associated with ERCP. The 
estimated clinical and economic impacts of 
diagnostic MRCP versus ERCP were very 
favourable.  

Our results for stricture are as satisfactory 
as compared to those for a lithiasis. MRCP 
sensitivity in detecting benign stricture was 
again 80% and specificity was 100% showing 

Table1: ERCP and MRCP diagnosis 
 

 ERCP MRCP 

 Frequency Percent Frequency  Percent  

Cholelithiasis 5 98 4 7.8 

Choledocholithiasis  8 15.7 10 19.6 

Cholelithiasis  and 
choledocholithiasis 

3 5.9 4 7.8 

Benign stricture 5 9.8 4 7.8 

Malignant stricture 12 23.5 11 21.6 

Mass at the confluence of Rt and Lt 
hepatic duct 

6 11.8 6 11.8 

Mass Pancreas/ CBD 4 7.8 3 5.9 

Ch Pancreatitis 3 5.9 4 7.8 

Sclerosing Cholangitis 1 2.8 1 2.0 

Normal 4 7.8 4 7.8 

Total 51 100 51 100 
 

Table 2: MRCP sensitivity and specificity (n=51) 
 

 
 
 
1. Cholelitiassis 
2.Choledocholitiasis 
3. Cholelithiasis and 
choledocholitihiasis 
4. Benign stricture 
5. Malignant stricture 
6. Filling defect at the 
confluence of right 
and left hepatic ducts 
7. Mass pancreas 
8. Chronic    
pancreatitis 
9. Sclerosing        
cholingitis 
10. Normal 
       
Total 

Nummber 
of cases 
 
4 
10 
4 
 
4 
11 
6 
 
 
3 
4 
 
1 
 
4 
 
51 

Sensitivity 
 
 
80% 
100% 
80% 
 
80% 
91.7% 
100% 
 
 
75% 
100% 
 
100% 
 
100% 

Specificity 
 
 
100% 
95 .3% 
100% 
 
100% 
100% 
100% 
 
 
100% 
97.9% 
 
100% 
 
100% 

Positive 
predictive value  
 
100% 
80% 
100% 
 
100% 
100% 
100% 
 
 
100% 
75% 
 
100% 
 
100% 

Negative 
predictive value 
 
97. 9% 
100% 
97. 9% 
 
97 .9% 
97 .5% 
100% 
 
 
97. 9% 
100% 
 
100% 
 
100% 
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that MRCP can differentiate benign strictures 
from malignant strictures and choledocholithi-
asis. Sensitivity and specificity for detection of 
malignant strictures were also excellent. Our 
prospective study confirmed that MRCP, a 
noninvasive and well tolerated imaging 
technique is of value in the diagnosis of 
disorders of hepatobiliary tree. However one 
study from China by Hou et al, has concluded 
that ERCP was a better modality in comparison 

with MRCP12. According to this study to 
diagnose choledocholithiasis, strictures and 
malignant tumors, the difference of sensitivity 
between ERCP and MRCP is not significant. 
When it comes to the specificity, ERCP was 
better than MRCP only in strictures. However, 
they found that ERCP was better than MRCP 
not only in total sensitivity but also in 
specificity of biliary tract or pancreatic diseases. 

Vaishali et al13 determined the ability of 
MRCP to diagnose the level and cause of 
obstruction in patients with obstructive 
jaundice (n=30). The MRCP findings were 
confirmed on surgical expolaration or clinical 
follow up. MRCP correctly identified ductal 
dilatation and level of obstruction in all except 
one case and cause of obstruction in three. It 
had sensitivity of 94.4%, specificity of 88.8%, 
positve predictive value of 89.4% and negative 
predictive value of 90% for detection of 
malignant causes. It is in agreement with our 
study in which 11 cases of malignant strictures 
were diagnosed correctly by MRCP out of 12 
cases.  Final diagnosis of malignant strictures 
were made by cytology and histopathological 
confirmation in 8 patients out of 12  (2 non-
specific malignant strictures, 3 
cholangiocarcinomas and 3 periampullary 
carcinomas) and on imaging features on ERCP, 
ultrasound and CT. MRCP showed 91.7% 
sensitivity, 100% specificity with positive and 
negative predictive value of 100% and 97.5% 
respectively.  

Adameck et al14 showed that in MRCP, 
sensitivity and specificity for the detection of 
any abnormality (n=47) were 89% and 92%, and 
for the detection of malignancy (n=27) 81% and 

100%, respectively. Yeh TS et al 15 studied 
MRCP findings with reference to ERCP in 

malignant perihilar biliary obstruction. As 
compared to our study MRCP correctly 
diagnosed 6 cases of perihilar biliary 
obstruction, at the confluence of right and left 
hepatic ducts with sensitivity of 100%. 

Munir et al4, evaluated the diagnostic 
value of MRCP in studying the sites and causes 
of obstructive jaundice in comparison with 
other imaging modalities. The final results 
almost match with our results for 
choledocholithiasis with sensitivity of 88% and 
specificity of 96.8%, compared to our study 
with sensitivity of 100 % and specificity 95.3 %.  
For malignant strictures MRCP was 92.5% 
sensitive and 100% specific, compared to our 
study in which MRCP was 91.7 % sensitive and 
100% specific. 

Hannien et al16 combined MR imaging 
with MRCP and MRA for evaluation of 
pancreatic tumors. The sensitivity and 
specificity were 69% and 95 % respectively. In 
our study MRCP was slightly inferior in 
diagnosing pancreatic tumors, however it 
correctly evaluated the CBD involvement by 
pancreatic masses. It picked 3 out of 4 cases of 
mass pancreas with sensitivity of 75% and 
specificity of approximately 100%. 

Clavo et al17 evaluated 78 patients with 
suspected biliopancreatic pathology. Both 
ERCP and MRCP found the pancreatic duct to 
be normal and nondilated in 60 patients. In nine 
cases, a stenotic duct of Wirsung was detected 
by ERCP (sensitivity 100%). Nine patients were 
diagnosed with pancreatic neoplasms by both 
techniques, with an accuracy of 100%. Four 
patients presented chronic pancreatitis, which 
were correctly diagnosed by MRCP in each 
case. In our study MRCP diagnosed 4 cases of 
chronic pancreatitis with dilated pancreatic 
duct and areas of signal voids in the duct which 
were calculi and amorphus calcium particles 
(seen on ERCP after sphincterotomy). Another 

study by Tamura R et al18 in patients with 
chronic pancreatitis showed that pancreatic 
duct diameter at ERCP was on the average 1.5 
times larger, than that at MRCP.  

The results of our study for 
choledocholithiasis clearly show that MRCP is 
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highly sensitive and specific for stones greater 
than 3mm. Sensitivity and specificity remains 
remarkable for benign and malignant strictures. 
The major drawback of MRCP with respect to 
ERCP is that MRCP remains a diagnostic test 
without therapeutic capabilities. Our results not 
only confirm earlier studies concerning the 
value of MRCP in obstructive jaundice, but also 
allow for its evaluation in perspective of daily 
practice where ultrasound and CT are often 
part of radiological workup.  

CONCLUSION 

MRCP appears to be sensitive and specific 
for choledocholithiasis and biliary strictures, 
which are the most common causes of 
obstructive jaundice. MRCP is easily performed 
in a short duration and is a noninvasive 
diagnostic modality. In view of our results, we 
conclude that MRCP be indicated in patients 
suspected of obstructive jaundice, especially in 
patients at risk for sedation or invasive ERCP 
techniques and in situations where main bile 
duct cannulation by ERCP is expected to be 
difficult. We recommend that MRCP needs to 
be advocated as a viable and non-invasive 
alternative with compararable sensitivity and 
specificity to ERCP. 
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