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ABSTRACT 
Objective: To determine the diagnostic accuracy of magnetic-resonance-cholangio-pancreatography (MRCP) in diagnosis of 
obstructive biliopathy in comparison to endoscopic retrograde cholangio-pancreatography (ERCP) taking as gold standard. 
Study design: It is a cross sectional study.  
Place and duration of study: Study was conducted on the patients admitted in the gastroenterology department of Sir Ganga 
Ram Hospital Lahore. Study was completed in six months duration from January 2022 to June 2022. 
Methodology: Patients with the suspicion of obstructive biliopathies requiring ERCP were included in this study. Study sample 
was divided into two groups, in one group ERCP was done while other group underwent MRCP. Resulst of both techniques 
were reviewed by radiologist and gastroenterologist and compared with each other considering ERCP as gold standard. P-value 
<0.05 was considered statistically significance. Confidence interval was 95%.  
Results: Total 130 cases were divided into two groups with equal number of 65 patients in each. There were 75(57.6%) female 
and 55(42.3%) male cases. Mean age of the patients was 43.7± 3.5 years. Sensitivity of MRCP for obstructive biliopathies was 
92.4%, specificity 90.7%, positive predictive value 88.3% and negative predictive value 89.2%. 
Conclusion: MRCP is a non-invasive investigation of choice in obstructive biliopathies having high diagnostic accuracy 
avoiding unnecessary complications of ERCPs.  
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INTRODUCTION 
Patients with obstructive biliopathy commonly present to 
gastroenterologists and it is crucial for the doctor to diagnose them 
and give proper management.1 Causes of biliary obstruction 
include calculi, tumor and bile duct trauma especially during 
cholecystectomy.2 According to a report incidence of gall stones in 
European countries is 182 per 10,000 people annually.3 Most 
common cause of obstructive biliopathy is bile duct calculi. Such 
patients need x-rays or direct visualization of pancreatic duct and 
common bile duct under sedation by expert gastroenterologists 
and staff.4 Currently ERCP is the gold standard investigation for 
biliary obstruction. ERCP complications include pancreatitis, bile 
leakage, sepsis and bleeding.5 Its mortality rate is 1%. MRCP is an 
efficient non-invasive alternative procedure for diagnosing 
pancreato-biliary outflow obstruction.6 It is actually a fluid sensitive 
magnetic resonance imaging of pancreatic and hepato-biliary 
ducts. MRCP was first used in 1991 and since then it is being used 
in high number of patients with hepatobiliary and pancreatic duct 
pathologies.7 ERCP is superior to MRCP as it can be used as 
therapeutic as well as diagnostic procedure.8 MRCP is suitable for 
the Patients with no therapeutic indications and require just 
diagnostic procedure. In this way ERCP associated complications 
can be avoided.9 MRCP can also be used in the patients non-
compliant to ERCP or those patients who had failed ERCP 
previously.10 Purpose of this study is to highlight the uses of MRCP 
as a non-invasive technique to diagnose hepatobiliary and 
pancreatic pathologies avoiding complications related to ERCP.  
 

MATERIALS AND METHODS 
This is a cross sectional study conducted in gastroenterology 
department of Sir Ganga Ram Hospital Lahore. Study was 
commenced in January 2022 and completed after six months 
duration in July 2022. Suspected cases of obstructive biliopathy 
admitted in the department of gastroenterology requiring ERCP 
were included in this study. WHO sample size calculator was used 
to determine sample size of the study. Sample size was calculated 
using online WHO sample size calculator. Total 130 cases were 
studied. Cases were divided into two groups using lottery method 

with the same number of 65 cases each, on the basis of procedure 
undergoing ERCP and MRCP. Written consent was taken from all 
the study cases. Ethical approval was also taken from the 
institutional review committee. Patients with cardiac pacemaker, 
claustrophobia, ankylosing spondylitis and very obese patients 
were excluded from the study. MRCP sequence was planned 
using three plane gradient-echo localizing images. Single –shot 
fast spine echo (SSFSE) was used to obtain axial slices having 
parameters of 2.1 TE, slice spacing 1-2mm and thickness 7mm, 
field of view 28-38cm and frequency 26 kHz. 12 reconstructed 
slices were used with 10 degree spacing. To obtain gall bladder 
filling 12 hours fasting was acquired and all slices were taken in a 
single breath hold method.  
 ERCP was done under local and general anesthesia using 
Olympus JF type 230 flexible duodeno-videoscope and general 
electric fluoroscopy. A skilled gastroenterologist performed ERCP 
with patient in prone position. MRCP images examined by skilled 
radiologists were blinded with ERCP conclusions. Results of 
MRCP and ERZCP were compared to each other on the basis of 
pathology like pancreatobiliary strictures, dilataions and 
choledocholithiasis. Data analysis was done using SPSS software 
(version 24). Our outcome variables included positive and negative 
predictive values, sensitivity and specificity. Fisher’s 2x2 exact 
tests were used to compare results of both groups. Confidence 
interval was 95% and p-value <0.05 was significant  
 

RESULTS 
Total 130 patients were studied. Sample size was calculated using 
WHO sample size formula. They were divided into two groups 
each containing 65 cases. Age range of the cases was 30-70 
years with mean age of 43.7± 3.5 years. There were 75(57.6%) 
females and 55(42.3%) males. 110(84.6%) cases had deranged 
liver function tests and 85(65%) cases were jaundiced.  
 Out of 25 cases with choledocholithiasis, 24 were detected 
on MRCP and out of cases with terminal CBD stone, 3 cases were 
detected on MRCP. Out of 17 cases with CBD stricture all 17 were 
detected on MRCP. In 30 cases with choledocholithiasis 27 were 
detected on MRCP hence sensitivity of MRCP was 90% and 
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specificity was 96% for choledocholithiasis. For CBD strictures 
sensitivity and specificity of MRCP was 80% and 94% respectively. 
Overall 88.3%, 89.2%, 92.4% and 90.7% were positive predictive 
value, negative predictive value, sensitivity and specificity of 
MRCP. 
 
Table-I: Findings on MRCP and ERCP 

Pathology ERCP (n=65) MRCP (n=65) p-value 

Choledocholithiasis  CBD 25(19.2%) 24(18.4%) <0.05 

Terminal 
CBD/ 
Ampulla 

05(3.8%) 03(2.3%) <0.05 

Total 30(23%) 27(20.7%)  

Strictures CBD 17(13%) 17(13%) <0.05 

Pancreatic 05(3.8%) 03(2.3%) <0.05 

Papilla 02(1.5%) 09(6.9%) <0.15 

Total 24(18.5%) 29(22.3%)  

Dilated CBD 54(41.5%) 56(43%) <0.05 

Failed procedure 06(4.6%) 03(2.3%) <0.05 

Normal cases 05(3.8%) 06(4.6%) <0.05 

 

 
Figure-I: Gender-based distribution of cases in the study group (n=130) 

 
 There were 24(18.5%) cases between 30-40 years age, 
48(36.9%) between 41-50 years, 42(32.3%) between 51-60 years 
and 16(12.3%) with age >60 years.  
 

 
Figure-II: Age based distribution of cases in MRCP-group and ERCP-group 

(n=130) 

 

DISCUSSION 
This study was conducted to compare diagnostic accuracy of non-
invasive MRCP to invasive ERCP technique.11 Though ERCP is a 
study of choice for hepatobiliary and pancreatic pathologies 
however MRCP is considered substitutional study for diagnostic 
purpose only.12 MRCP is a compliant, non-invasive and non-
interventional study which gives accurate results. ERCP is 
performed in very few health institutions due to limited skilled 
persons who can perform this study as well as manage associated 
complications.13 For the diagnosis of hepatobiliary pathologies 
MRCP is considered first line investigation of choice as it is non-
invasive and avoids ERCP related complications. Complications 

associated with ERCP include hemorrhage, bowel perforation, 
sepsis, pancreatitis and cannulation of pancreatic duct.14 Rahayu 
et al stated that MRCP gives excellent information about 
pancreato-biliary tract anatomy and pathology by MRI and MR 
angiography.15 Unlike ERCP, in MRCP contrast medium, radiation 
exposure and sedation are not used.16 Patients having 
claustrophobia are not suitable for this technique and that is one of 
the limitations of MRCP. Fluid in the duodenum and ascetic fluid 
give artifacts with bright signals.16 Metallic surgical clips used in 
cholecystectomy also give bright signals and artifacts.17 On MRCP 
small filling defects like in parasitic infestation, tumors and blood 
clots are usually misdiagnosed with calculi of <4mm size.18 Flow 
imaging artifacts, intrabiliary bubbles and false ampullary stones 
are misdiagnosed as bile duct stones.19 In our study for CBD 
strictures sensitivity and specificity of MRCP was 80% and 94% 
respectively. Overall 88.3%, 89.2%, 92.4% and 90.7% were 
positive predictive value, negative predictive value, sensitivity and 
specificity of MRCP. Many previous national and international 
studies have determined sensitivity of 85%-98%, specificity of 
75%-96%, positive predictive value of 75%-90%and negative 
predictive value of 80%-97%.19-21 According to Ali et al sensitivity 
and specificity of MRCP for pancreatobiliary outflow obstruction is 
97% and 95% respectively but for diagnosing malignant lesions 
sensitivity is 92% that is higher than biliary obstruction.22 According 
to a prospective cohort study conducted by Hanif et al sensitivity of 
ERCP and MRCP for hepatopancreato biliary tract pathology is 
82% and 91% respectively (p>0.05).23 Nitin et al stated that 
sensitivity of ERCP and MRCP is 90% and 80% respectively in the 
detection of choledocholithiasis.24 Recently a study conducted in 
USA by David et al reported that in the cases of 
choledocholithiasis abnormally dilatation of CBD causes reduced 
sensitivity of MRCP, so ERCP is suitable in such cases.25 However 
previous literature states usefulness of MRCP with minimum 
complications and higher diagnostic accuracy in biliary obstruction.  
 

CONCLUSION 
Many pancreatohepato-biliary pathologies like stricture, stone and 
tumor can be detected using MRCP, a non-invasive and non-
interventional study with very good diagnostic accuracy, good 
compliance and avoiding many complications related to ERCP. 
Though there are few limitations of this study yet it is study of first 
choice. 
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