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ABSTRACT

Introduction: Accurate diagnosis of the cause is crucial in the management of obstructive jaundice. Non-invasive modalities like Ultrasonography
(USG) Multidetector computed tomography (MDCT) magnetic resonance cholangiopancreatography (MRCP) and Invasive modality like
Endoscopic retrograde cholangiopancreatography (ERCP) play the pivotal roles in the diagnosis. Aim: To compare the diagnostic accuracy of
USG, MRCP, MDCT with ERCP in Obstructive jaundice. Materials & Methods: 76 patients with features suggestive of biliary obstruction were
included. At least one imaging modalities were used in each patient. Cause of obstruction was evaluated by each modality. Data and findings of
non-invasive modalities were compared with ERCP finding .Results: The study included 76 patients (31 females and 45 males). Mean age of
presentation was 48 yrs, most in Sth decade. Predominant symptoms were jaundice (85%) and pain abdomen (59%). Most common cause of
obstruction was choledocholithiasis (86.8%). Benign and malignant causes were 93.4% and 6.6% respectively. USG, CT and MRCP were able to
diagnose accurately the cause of obstruction in 21.4% ,64% and 97.29% of the cases respectively compared to ERCP findings. MRCP had better
sensitivity (96.87%) than CT abdomen (73.15%) in the diagnosis of choledocholithiasis. MDCT and MRCP had similar sensitivity and specificity
for diagnosis of benign CBD stricture. For malignant causes, CT abdomen had better sensitivity (75%) than MRCP (50%). Conclusion: MRCP
findings correlated most accurately with high sensitivity with ERCP findings in diagnosis of obstructive jaundice especially in choledocholithiasis
patients. Non-invasive modalities may be considered the first-choice option in the diagnostic imaging of obstructive biliary disease in view of high
diagnostic accuracy.
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INTRODUCTION

Obstructive jaundice is one of the most frequent and grave form of
hepatobiliary disease. It can lead to problems in diagnosis and
management, particularly intrahepatic cholestasis. So, it is necessary
to determine pre-operatively the existence, the nature and site of
obstruction because an inappropriate diagnostic approach can be
dangerous.

Many imaging modalities are available today for the evaluation of
patients with suspected biliary obstruction including non-invasive
Ultrasonography, Computed Tomography, MRCP and Invasive
cholangiography. Ultrasound is used as an initial modality to confirm
or exclude duct obstruction, which it does with at least 90% accuracy'.
USG is operator dependent and has a limitation in patients with obesity
and those with large amount of bowel gas.

Computed tomography (CT) is a reliable modality and provides good
definition of lesions and facilitates visualization of the entire extent of
pancreatic pathology.” Recent advances make MDCT often sufficient
for evaluating obstructive jaundice. However, it requires the use of I.V.
contrast and exposes the patient to ionizing radiation.

The limitations of these modalities have led to the increasing
popularity of Magnetic resonance cholangiopancreatography
(MRCP). MRCP techniques provides high resolution images of the
biliary tree within short duration, while remaining non -invasive
without contrast medium injection. However, it is not widely available
and is expensive.’

ERCP has traditionally been considered the gold standard for imaging
the biliary system, particularly if therapeutic intervention is planned
ERCP demonstrate the cause of biliary obstruction, and helps in
making a diagnosis based on the morphology of the biliary and

pancreatic ducts. Because of its attendant risks, and the availability of
safer non-invasive Chol angiographic methods with comparable
diagnostic abilities, ERCP is evolving into a predominantly
therapeutic procedure.’

The aim of this study is to compare the diagnostic accuracy of
Ultrasonography, MRCP. Computed Tomography with Endoscopic
retrograde cholangiopancreatography

MATERIALSAND METHODS

This is a hospital based, prospective observational study conducted
over a period of 1 year in the Stanley Medical College and Hospital,
Chennai, from 1" Feb 2021 to 31™ Jan 2022. 76 subjects were included
in the study. Ethical clearance obtained from Ethical committee. All
patients of any age, sex, with strong clinical suspicion of biliary
obstruction and altered liver function test will be taken as study
subject. Patients not willing to give consent to undergo Imaging were
excluded from study.

Patients with suspected obstructive jaundice attending the Medical
Gastroenterology Department of the hospital during the study period
included in the study. The cases randomly selected with clinical
suspicion or biochemical abnormalities suggestive of obstructive
jaundice. Patients' final selection was as per inclusion and exclusion
criteria; after obtaining proper informed and written consent of patient.
At least one imaging modalities was used in each patient and
comparisons made later based on the findings. The cause of obstruction
was evaluated by each modality. Patients were recommended to
undergo a period of fasting (at least 6-8 h) prior to upper abdominal
imaging of the biliary tree.

The findings corroborated with the ERCP findings, that was considered
the standard of reference of the study. The results so obtained
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expressed as percentages and variables as required. Microsoft office
2019 and IBM SPSS Statistics 25 used for the data analysis.

RESULTS:

The study included 76 patients. Mean age of presentation was 48 yrs.
Most of the patients were in the Sth decade of life [Fig. 1]. The
youngest patient in this study was 20-year-old, and the oldest patient
was 82 year old. Majority of the patients in the present study were
males (59.21%), outnumbering females at 40.78%. The male to female
ratio was 1.45:1. Predominant symptoms were jaundice (85%) and
pain abdomen (59%) [Fig-2]. Most common cause of obstruction was
choledocholithiasis (86.8%) followed by benign CBD stricture’ [Fig-
3].The number of benign causes of obstruction was more than the
number of malignant causes. Benign and malignant causes were
93.4% and 6.6% respectively[Tab-2]. Carcinoma head of pancreas
constituted 60% of the malignant cases, followed by gall bladder
carcinoma (40%) cases. USG, CT and MRCP were able to diagnose
accurately the cause of obstruction in 21.4% ,64% and 97.29% of the
cases respectively compared to ERCP findings[Fig-4]. MRCP had
better sensitivity (96.87%) than CT abdomen (73.15%) in the
diagnosis of choledocholithiasis’[Table-3]. MDCT and MRCP had
similar (66.6%) sensitivity for diagnosis of benign CBD stricture
[Table-4]. For malignant causes, the MDCT had a better number of
correct diagnoses compared to MRCP[Table-2]. For malignant causes,
CT abdomen had better sensitivity (75%) than MRCP (50%) [ Table-5].
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Tab-1- Correlation of non-invasive modalities (USG, CT, MRCP)
with ERCP

MRCP

Imaging Total Patients| Correlated With|Not Correlated
(n=76) ERCP With ERCP
USG 28(36.84%)  9/28(32%) 19/28(67.8%)
CT ABDOMEN |25(32.89%)  |16/25(64%) 9/25(36%)
MRCP 37(48.68%) |34/37(94.5%) 3/37(5.4%)

Tab-2 - Overall accuracy, of USG, CT, MRCP in comparison to
ERCPin benign and malignant etiology of obstructive jaundice.

Imaging-(N=76) Usg CT Abdomen MRCP
Correlation Correlation |Correlation

CHOLEDOCHOLITHIASIS|7 11 31

(n=66)

BENIGN CBD STRICTURE]| 1 2 2

(n=5)

MALIGNANCY (n=5) 1 3 1

Tab 3- Overall sensitivity and specificity of USG, CT, MRCP in
comparison to ERCPin CBD calculi.

Imaging In CBD Sensitivity For Specificity| PPV |NPV
Calculi CBD Calculi

USG 69.5 60 77.7 130
CT 73.15 77.8 75 1222
MRCP 96.87 95.1 91.1766.6

Tab- 4 Overall , sensitivity and specificity of USG, CT, MRCP and
ERCPinbenign CBD stricture

Imaging In Benign |Sensitivity For Benign |Specificity| PPV |NPV
CBD Stricture CBD Stricture
USG 333 68 11.11/189.77
CT 66.66 36.36 12.5 |88.8
MRCP 66.66 5.88 5.88 |66.6
Tab-5- Overall sensitivity and specificity of USG, CT, MRCP with
ERCP correlation in malignant lesions

Imaging In Sensitivity For  Specificity PPV~ NPV
Malignancy  Malignancy

USG 50 30.7 11.11 94.73
CT 75 68.09 18.75 88.8
MRCP 50 50.71 2.94 66.6
DISCUSSION

Obstructive jaundice can be caused by the obstruction of the bile duct
with gall stones, strictures, malignancy, etc. Obstructive jaundice is
more common amongst females and choledocholithiasis are the
commonest benign cause.”’

The most common cause of malignant biliary obstruction is pancreatic
adenocarcinoma, followed by cholangiocarcinoma, ampullary
neoplasm and extrinsic compression by a metastatic lymphadenopathy
in the liver."”

Accurate diagnosis of the cause in obstructive jaundice is important for
the proper treatment planning. USG has traditionally been used as the
initial screening procedure because of its many advantages, which
include its ready availability, its cost effectiveness and lack of ionizing
radiation". However, although it is well suited to visualize the
Common Hepatic Duct (CHD) and proximal CBD, one of its major
limitations is assessment of the distal CBD and pancreas, which are
often obscured by overlying bowel gas in about 30-50% of the patients.
In the present study, USG missed many cases of CBD calculi. USG
was able to cause in 21% cases in the study. Other studies have reported
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18%-85% in detecting the cause of obstruction

Inrecent years, the improved spatial resolution and contrast sensitivity
available with current CT Scanners has increased their capability for
evaluating the biliary system.

CT was able to detect the cause in 64% of the cases compared to ERCP
findings. Other studies have reported a variation of 63%-94% in
detecting the cause of obstruction

MRCP s a rapidly developing non-invasive modality for evaluation of
pancreatic-biliary diseases '°. Complete mapping of the ductal system,
non-invasiveness, no requirement of intra-venous contrast and lack of
exposure to ionizing radiation are some of its important features. Its
inability to offer therapeutic intervention is its only drawback when
compared to ERCP.

MRCP was able to detect the cause in 97.29% cases. Other studies' "’
have also reported very good results with ability to detect the level
ranging from 85% to 100% . In this study MRCP had the best results in
cause of biliary obstruction. With its excellent diagnostic capabilities,
it has certainly carved a niche for itself in the non-invasive evaluation
of'the patient with obstructive jaundice.

ERCP was performed in the most of the cases where needed
therapeutic intervention ,but in some malignant cases it was not
possible to perform ERCP in all cases as it was difficult to cannulate the
Ampulla of Vater either because of localized oedema or because of the
external compression caused by the tumour."

In our study, ultrasound was found to have sensitivity: 69.5%,
specificity: 60%, PPV: 77.7% and diagnostic accuracy of 21.4% for
choledocholithiasis in correlation to ERCP findings"” [Tab 3].In
contrast to our study, Pandit et al.in their study found accuracy of
ultrasound in detection of benign stricture was 31% but results are
comparable to a study done by Lomas etal.”'who compared MRCP and
ERCP in 78 patients with obstruction and reported a sensitivity and
specificity of 86.4% and 82.4% respectively for benign stenosis.
CECT correctly detected choledocholithiasis with sensitivity: 73.15%,
specificity:77.8 %, PPV: 91.17% and the diagnostic accuracy of 64%
for CBD calculi. MRCP correctly detected choledocholithiasis with
sensitivity: 96.87%, specificity: 95.1%, PPV: 91.17% and the
diagnostic accuracy of 97.29%. . Pasanen et al.” found that the
sensitivity of ultrasound for choledocholithiasis varies widely from
20% to 80% in concordance to our study. Ferrari et al.” in their study
showed USG the diagnostic accuracy of 80.15%, with a sensitivity of
71.08% and a specificity of 95.83% were more as compared with our
study. Ferrari etal.” have found that MRCP has a diagnostic accuracy
of 93.89%, sensitivity of 93.97% and specificity of 93.75% in the
diagnosis of choledocholithiasis. Other authors like Mendler et al.”
have also found decreasing sensitivity of MRCP in detecting stones
according to the stone size: 67-100% for stones >10 mm size, 89-94%
for stones measuring 6-10 mm, and 33-71% for bile duct stones.

There were few limitations of the study. Sample size was small which
might not be representative to the whole population.

CONCLUSION:

MRCP findings correlated most accurately with high sensitivity with
ERCP findings in diagnosis of obstructive jaundice especially in
choledocholithiasis patients. Non-invasive modalities may be
considered the first-choice option in the diagnostic imaging of
obstructive biliary disease in view of high diagnostic accuracy
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