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ABSTRACT 

Objective: To determine the diagnostic accuracy of Magnetic Resonance Cholangiopancreatography in evaluating obstructive 
Jaundice, taking Endoscopic Retrograde Cholangiopancreatography as the gold standard. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Armed Forces Institute of Radiology and Imaging in collaboration with the Gastroenterology 
Department of Military Hospital, Rawalpindi Pakistan, from Jun to Dec 2019. 
Methodology: Ninety patients with a history of obstructive Jaundice referred to the Armed Forces Institute of Radiology and 
Imaging for Magnetic Resonance Cholangiopancreatography were included in the study. Magnetic Resonance 
Cholangiopancreatography was followed by Endoscopic Retrograde Cholangiopancreatography within 48 hours. Magnetic 
Resonance Cholangiopancreatography results were compared with Endoscopic Retrograde Cholangiopancreatography and 
diagnostic accuracy was calculated. 
Results: The mean age was 57.58±14.65 years. The study constituted 40 male (44.4%) and 50 female (55.6%) patients. The 
sensitivity, specificity, PPV, NPV and diagnostic accuracy of Magnetic Resonance Cholangiopancreatography, keeping 
Endoscopic Retrograde Cholangiopancreatography as the gold standard, were calculated as 91.04%, 89.04%, 95.31%, 76.90% 
and 90.0%, respectively. The positive likelihood ratio was 7, while the negative likelihood ratio was 0.10. 
Conclusion: Magnetic Resonance Cholangiopancreatography is a non-invasive and safe investigation with excellent diagnostic 
accuracy in evaluating obstructive Jaundice. Thus, Magnetic Resonance Cholangiopancreatography may be an alternative to 
Endoscopic Retrograde Cholangiopancreatography, especially in cases without intervention or in pregnant females, as it is 
free from ionizing radiation. 
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INTRODUCTION 

Obstructive Jaundice is a type of Jaundice caused 
by an obstruction in the bile duct, which causes more 
bile and its byproducts, such as bilirubin, to enter the 
bloodstream, which may result in complications like 
ascending cholangitis, malabsorption, and hepatorenal 
syndrome.1,2 Obstructive Jaundice most commonly 
presents as yellow discolouration of skin or sclera, loss 
of appetite and pain in the abdomen.3 

Although ultrasonography is considered the ideal 
initial modality in investigating cholestasis, Mag-        

netic Resonance Cholangiopancreatography (MRCP) and 
Endoscopic Retrograde Cholangiopancreatography (ERCP) 

hold enhanced sensitivity for diagnosing the level, 
aetiology, and extent of biliary obstruction.4 ERCP is 
considered the first‐line diagnostic and therapeutic 
procedure in patients with obstructive Jaundice due to 
suspected biliary stricture as it not only ascertains the 
exact size and length of the stricture but also facilitates 
obtaining tissue samples for further histopathological 
diagnosis.5,6 However, ERCP is an invasive procedure 
that may lead to complications like haemorrhage, 
infection and perforation.7 MRCP is a relatively newer 
radiological investigation that non-invasively produces 
high-resolution images of the biliary system. It is free 
from ionizing radiation, making it suitable even for 
children or pregnant females.8,9 It has emerged as a 
reliable, non-invasive investigation in diagnosing 
choledocholithiasis.10 
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This study aims to establish MRCP as a reliable 
and accurate diagnostic imaging modality in diag-
nosing obstructive Jaundice. Although few interna-
tional studies have been conducted, local studies on 
this topic have been few. Our study can be employed 
to determine these parameters in our local population 
and can also be used to validate our local studies on 
this topic. Thus, it may prove that MRCP is a non-
invasive alternative to ERCP, especially when no thera-
peutic intervention must be performed. This would 
result in reduced complications and a decline in the 
burden on gastroenterologists for performing ERCP, 
which would then only be done in cases requiring 
therapeutic management. 

METHODOLOGY: 

The study was carried out at the Armed Forces 
Institute of Radiology and Imaging (AFIRI) in 
collaboration with the Gastroenterology Department of 
Military Hospital, Rawalpindi Pakistan, from June 
2019 to December 2019 after approval from Institu-
tional Ethical Committee (Certificate No. 0055). The 
sample size was calculated using the sensitivity of 
MRCP 100%, specificity being 95.8%, the prevalence of 
obstructive Jaundice 17.1%.11 Non-probability, conse-
cutive sampling was done. 

Inclusion Criteria: Patients of either gender, aged from 
15-90 years, presenting in the Outpatient Department, 
with jaundice (yellowish discolouration of skin and 
sclera) and deranged liver enzymes (Alkaline 
phosphatase more than 289 u/L) were included in the 
study. 

Exclusion Criteria: Patients who had already under-
gone ERCP, had hypersensitivity to drugs employed in 
ERCP, were claustrophobic patients, patients having 
implanted MRI incompatible devices and patients 
having deranged coagulation profile were excluded 
from the study were excluded from the study. 

The aim of the study was explained to each 
patient and informed written consent was taken. The 
complete past medical history of the patients was 
documented with emphasis on drug history, claustro-
phobia or any prior episode of Jaundice. Laboratory 
tests like complete blood counts, platelet counts, liver 
and renal function tests and coagulation profiles were 
recorded. 

All the patients underwent MRCP on a 1.5T GE 
MRI machine. Four-hour fasting was essential to 
decrease the number of gastroduodenal secretions, 
weaken bowel peristalsis and prevent gall bladder 
contraction, thus improving the image quality. T1-

weighted and heavily T2-weighted sequences like STIR 
and FRFSE were carried out in axial and coronal 
planes. No intravenous or oral contrast agent was 
administered. A senior consultant Radiologist reported 
the MRCP of each patient, and the findings were 
documented. MRCP was declared positive if the 
intrahepatic biliary channels, hepatic ducts or common 
bile duct exhibited abnormal dilatation, narrowing or 
associated mass. The normal calibre of CBD was taken 
as up to 7 mm up to 40 years of age, with an increase of 
1 mm every decade after that. MRCP was considered 
negative in the absence of such findings 

Subsequently, a classified Gastroenterologist sub-
jected each patient to an ERCP, which was done within 
48 hours of performing the MRCP. An endoscope was 
inserted into the descending duodenum through the 
mouth, and the ampulla of Vater was cannulated, 
following which contrast was administered to visua-
lize the biliary system. The findings of the ERCP 
examination were documented. 

Statistical Package for the Social Sciences (SPSS) 
version 24:00 and Microsoft Excel were used for data 
analysis. Mean and standard deviation were computed 
for continuous variables, while frequency and percen-
tages were determined for categorical variables. All the 
relevant statistical parameters like sensitivity, speci-
ficity, positive predictive value, negative predictive 
values and diagnostic accuracy of MRCP for diagnosis 
of obstructive Jaundice, taking ERCP as the gold stan-
dard, were calculated using a 2x2 contingency table. 

RESULTS 

A total of 90 patients were included with a mean 
age of of57.58±14.65 years. Female patients were more, 
i.e. 50(55.6%), whereas male patients were 40(44.4%). 
The most common presenting symptom in our study 
was Jaundice (93.3%), followed by anorexia (78.9%) 
and vomiting (54.4%). 39(63.9%) patients displayed 
benign causes, the most common being calculus, in 
28(71.8%) benign cases. As many as 22(36.1%) patients 
exhibited malignant aetiology, the commonest being 
carcinoma of the gall bladder, comprising 12(54.5%) of 
the malignant cases. There were 61 patients (75.3%) 
who were positive for obstructive Jaundice both on 
MRCP and ERCP (true positive), while 20 patients 
(22.2%) were negative on both MRCP and ERCP (true 
negative). On the other hand, three patients (3.33%) 
were positive on MRCP but negative on ERCP (false 
positive), while six patients (6.67%) were positive on 
ERCP but negative on MRCP (false negative), as 
shown in Table. 
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Table: Comparison of Endoscopic Retrograde Cholangio-
Pancreatography(ERCP)  and  Magnetic Resonance 
Cholangio-Pancreatography (MRCP) findings 

 ERCP Findings  Total 

Present Not Present 

MRCP 
Findings 

Present 61(67.8%) 
True Positive 

3(3.33%) 
False Positive  

64 

Not 
Present 

6(6.67%) 
False 

Negative 

20(22.2%) 
True 

Negative 

26 

Total 67 23 90 
Sensitivity = 61 / 61+6 x 100 = 91.04%, Specificity = 20/20+3 x 100=86.95% 
PPV = 61 / 61+3 x 100 = 95.31%, NPV = 20 / 20+6 x 100 = 76.9%, 
Diagnostic Accuracy = 61+20 / 61+3+6+20 x 100 = 90.0%, Positive likelihood 
ratio =0.91/0.13 = 6.98, Negative likelihood ratio = 0.089/0.87 = 0.10 

 

Forty-one patients were diagnosed benign by 
both MRCP and ERCP, showing diagnostic accuracy of 
93.62%. Benign causes included cholelithiasis, chole-
docholithiasis, post-surgical stricture and choledochal 
cyst. On the other hand, 35 patients were diagnosed as 
malignant by both MRCP and ERCP findings, with a 
diagnostic accuracy of 86.05%. Malignant causes in-
cluded hepatic mass lesions (primary and secondary), 
cholangiocarcinoma, klatskin tumour and pancreatic 
adenocarcinomas (Figure). 

 

 
Figure-1: ROC curve showing Magnetic Resonance Cholangio-
pancreatogrpahy (MRCP) with Endoscopic Retrograde 
Chaloangio-Pancreatography (ERCP) as Gold Standard 

 

DISCUSSION 

Obstructive Jaundice may result from congenital 
(choledochal cyst), inflammatory (post-inflammatory 
ampullary stricture), obstructive (choledocholithiasis), 
traumatic or neoplastic (periampullary carcinoma) 
causes.12,13 It is a frequently encountered disease. 
However, identifying the exact aetiology, establishing 
the level of obstruction and characterization as benign 
or malignant persists as a challenging ordeal.14 Early, 
accurate establishment of diagnosis and timely 
commencement of treatment is imperative to prevent 
complications, which may range up to multiple organ 

dysfunction syndrome.15,16 Ultrasonography is advo-
cated as the preliminary investigation for obstructive 
Jaundice, which guides the selection of patients who 
further need to undergo a more sophisticated investi-
gation such as MRCP or an invasive procedure such as 
ERCP.17,18 

In our study, the most prevalent symptom in our 
study was Jaundice (93.3%), followed by anorexia 
(78.9%) and vomiting (54.4%). Similar results have also 
been reported in a study regarding the patients of 
obstructive jaundice cases in India, showing more than 
50% of patients were in the age group of 55-75 years, 
with the most frequent symptoms being Jaundice 
(91.67%), anorexia (77.78%) followed by abdominal 
discomfort (75%).19 

In our study, the sensitivity, specificity, PPV, NPV 
and diagnostic accuracy of MRCP in obstructive 
Jaundice were 91.04%, 89.95%, 95.31%, 76.90% and 
90.0%, keeping ERCP as the gold standard. A local 
study performed to detect the accuracy of MRCP for 
the detection of hepato-pancreatico-biliary abnor-
malities concluded that MRCP displayed excellent 
diagnostic accuracy for the diagnosis of biliary patho-
logies and preventing needless ERCPs with sensitivity, 
specificity, positive and negative predictive values of 
87%, 80%, 83.3% and 84.2% respectively.20 

LIMITATIONS OF STUDY 

The main limitation of the study was that some of the 
patients were unable to maintain the necessary breath hold, 
thus reducing the quality of the 3D sequence of MRCP. 
Despite being excellent at demonstrating the biliary tree, 
MRCP examination has a limited role in illustrating the 
pathologies of the adjacent organs. 

CONCLUSION 

MRCP is a non-invasive and safe investigation with 
excellent diagnostic accuracy in evaluating obstructive 
Jaundice. Thus, MRCP may be an alternative to ERCP, 
especially in cases without intervention or in pregnant 
females, as it is free from ionizing radiation. 
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