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ABSTRACT:

BACKGROUND:

The validation of the non-invasive radiological tools to replace invasive procedures like Endoscopic
retrograde cholangiopancreatography (ERCP)for diagnosis of biliary obstructive disease become
essential in modern medical practice. Magnetic resonance cholangiopancreatography (MRCP) is best
alternative for ERCP regarding diagnostic aspects.

AIM OF STUDY:

To assess the diagnostic accuracy of MRCP and transabdominal US in identifying the cause of biliary
dilatation in correlation with Endoscopic retrograde cholangiopancreatography as the gold standard.
METHODS:

A prospective cross sectional analytic study that involved 64 patients with obstructive jaundice.
Abdominal US and MRCP were performed and the cause of obstruction were recorded and correlated
with a subsequent ERCP results which were considered as the gold standard. Accuracy, sensitivity,
specificity, positive and negative predictive values and P value were calculated for each test.

RESULTS:

Choledocholithiasis was the commonest cause of biliary obstruction (45%). The detection rate for MRCP
was 96.6% and for ultrasound was 41.4% regarding CBD stones. The diagnostic performance of MRCP
for malignant pathologies was (91.7%) sensitivity,100% specificity, 91.7% accuracy with significant
level for detection (P value <0.001).While trans-abdominal ultrasound had lower diagnostic parameters
for malignancy detection with 75% sensitivity, 66.7% specifity, 41.6% accuracy and P value (0.228).
CONCLUSION:

MRCP is a non-invasive technique that can detect level and cause of biliary obstruction with high
diagnostic performance especially in choledocolithiasis and malignancies. MRCP can replace the
invasive ERCP as a diagnostic tool in most cases. Also if no cause was identified in MRCP, ERCP can
be avoided in most cases
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INTRODUCTION:

Obstructive jaundice is a common condition that
affectshepato-biliary system, in which there
isblockageof bile flow from the liver to the
duodenum. The main role of radiologist is to
differentiate between hepatocellular and
obstructive jaundice, confirm the presence of
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obstruction and to identify its cause, location,
nature, and extent ~ of  lesion pre-
operatively®? Despite continuing technological
evolution and increasing availability of imaging
tests, such as endoscopic ultrasound, computed
tomography (CT), and magnetic resonance imaging
(MRI); accurate detection of the cause of biliary
dilatation remains a challenge for clinicians and
radiologists®.The ease of access to US makes it
the first option for the initial radiological
examination for patients with biliary obstruction ©.
MRCP is the next option for assessing biliary
obstruction and it provides advantages allowing for
a better view of pancreatico-biliary tracts®.
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AIM OF STUDY:

To assess and compare the diagnostic accuracy of
trans-abdominal US and MRCP in identifying the
cause of biliary dilatation in correlation with
Endoscopic retrograde cholangiopancreatography
(ERCP) results which were considered as the gold
standard.

METHODS:

Study design

A prospective cross sectional analytic study that
involved 64 patients with obstructive jaundice.
Initially, trans-abdominal ultrasound and MRCP
were performed for all patients, then ERCP was
proceeded, done by a specialist gastroenterologist,
then the cause of obstruction was determined. The
results obtained by the U/S and MRCP were
recorded and compared with each other relative to
the ERCP gold standard results.

Study setting

The study was carried out in the department of
radiology of oncology teaching hospital-during the
period from August 2018 to December 2019.
Inclusion criteria

- Patients with obstructive jaundice

- age above 15 years

Exclusion criteria

- Previous surgery on the biliary system

- Known case of malignancy

- Patients with contraindication to MRCP and /or
ERCP

Participants

Patients were referred from GIT outpatient clinic
with clinical & laboratory results suggestive of
obstructive jaundice. 64 patients were included in
the study whom their U/S examination confirmed a
biliary dilatation, MRCP then done for those
patients followed by ERCP.They were 36 females
and 28 males with ages range 20-90 years and a
mean age of 54.8 years.

Transabdominal Ultrasound

Abdominal US was done by specialist radiologist
using Philips US machine with curvilinear probe
(2-5 MHz). The calibers of both intrahepatic bile
ducts and common bile duct (CBD) at porta hepatis
levelweremeasured. Tissue harmonic imaging and
quiet compression were used to improve
visualization of lower CBD and to identify the
etiology.

MRCP examination

All MRCP examinations were performed using a
1.5 Tesla MRI (Siemens machine) with phased
array coil. The sequences used were: T2WIcoronal,
T2 haste coronal, T2WI haste coronal thin slice
with breath-hold technique and 3D reformatting.
Sequences parameters were illustrated in table 1.

Table 1: Parameter used for MRCP protocol.

Parameters T2WI | T2WI haste | T2WI thin slice with breath hold and 3D reformat
TR 2500 1300 1200

TE 703 91 79

FOV 380 400 350

Slice thickness | 1mm 6 4mm

TR: time to repetition, TE : time to echo , FOV: field of view

MRCP Image interpretation

All MRCP images were assessed by two
independent specialist radiologists. Bile duct
dilatation was considered when intrahepatic main
bile duct diameter more than 3mm, and CBD more
than 6-7mm. Post-cholecystectomy CBD more
than 10mm is considered dilated. The level of
biliary obstruction was assessed. Then etiology
was classified into benign and malignant. Benign
causes include biliary stone(choledocolithiasis),
benign stricture, choledocalcyst, etc.Benign
stricture appears as short smooth concentric
narrowing usually without mass. Stone is

diagnosed when there is signal void structure
inside high signal dilated bile duct. Malignant
stricture appears as long irregular narrowing with
abrupt cutoff, often with presence of mass.

Ethical consideration

Written informed consent was obtained from each
participant, under the institutional regulation board
committee of department of radiology, oncology
teaching hospital, the study followed the
Declaration of Helsinki 2008 for research on
human subjects.
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Statistical analysis

The sensitivity, specificity, accuracy, positive
predictive value, negative predictive value, P value
were calculated to determine the diagnostic
performancefor both ultrasound and MRCP.

All the analysis was performed using MedCalc®
version 14.8.1.

RESULTS:

During the study period, 64 patients were included
in the study. The mean age was 54.8 ranging from
20 to 90 years. The mean age for benign cases was
40.7 and for malignant cases was 66.5.

Chart Title

average age for benign

8000%
60.00%
4000%
2000%
0.00%

average age for malignant

Figure 1: The average age for benign and malignant cases.

Causes of biliary dilatation were as following
according to ERCP results:29 cases (45%) were
due to choledocholithiasis, 24 (38%) due to

malignancy, 7 (11%) due to benign lesions, and 4
(6%) no definitive cause was identified and being
classified as idiopathic.

Chart Title

m choledocolithiasis
® malignancy
benign lesions

m idiopathic

Figure 2:Causes of biliary tract dilatation.

Benign causes of biliary obstruction were 36
cases,of them choledocholithiasis was the most
common causeand found in 29 cases in ERCP

(45%)as illustrated intable 2.MRCP diagnosed 28
cases (96.6%) and missed one  while
ultrasoundcould diagnosel12 cases only (41.4%).

Table 2: Final pathological diagnosis of benign cases (36 cases).

Diagnosis ERCP | MRCP | US

Choledocal cyst 2 2 2

Benign stricture 4 2 0

Sclerosing cholangitis 1 1 0

Choledocholithiasis 29 28 12

Total 36 33 14

ERCP: Endoscopic retrograde cholangiopancreatography, MRCP:
Magnetic resonance cholangiopancreatography, US: ultrasound
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Malignancy was confirmed in 24 cases (37%).
MRCP detected 22cases and was statistically
significant (p value <0.001), while ultrasound

diagnosed only 6 (p value =0.22); the different
causes of malignancy are illustrated in table 3.

Table 3: Final pathological diagnosis of malignant cases (24 cases).

Diagnosis ERCP | MRCP us
Periampullary cancer 9 7 2

Distal cholangiocarcinoma 7 7 0
Klatskin cholangiocarcinoma 3 3 2
Pancreatic head cancer 5 5 2

Total 24 22 (91.6%) | 6 (25%)

Four cases (out of 64 cases) with obstructive
jaundice were classified as idiopathic in ERCP.
MRCP; truly; did not find a cause in 3 of them, but
one case was falsely diagnosed as CBD stone.On
the other hand; US falsely suspected 2 cases as
periampullary ~ tumor  and distal CBD
stonerespectively and did not demonstrate a cause

in other two cases so further evaluation was
requested.

The sensitivity, specifity, accuracy, PPV &NPV of
MRCP and the significance level (P value) for
detection of both malignant and benign pathologies
are illustrated in table 4, figure 3 and 4.

Table 4: Diagnostic performance of MRCP.

AUC SN SP AC PPV NPV | P value
Malignancy | 0.958 | 91.7% | 100% | 91.7% | 100% | 60% | <0.001"
Benign 0833 | 91.7% | 75% | 66.7% | 97.1% | 50% | 0.009

*significant

AUC: area under the curve, SN: sensitivity, SP: specificity, AC: accuracy, PPV:
positive predictive value, NPV: negative predictive value and P value
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Figure 3: ROC test for MRCP for detection of malignant causes.
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Figure 4: ROC test of MRCP for the detection of benign causes.

for detection for both malignant and benign

The sensitivity, specifity, accuracy, PPV &NPV of
pathologies are illustrated in table 5, figure 5 and 6

transabdominal US and significance level (p value)

Table 5: Diagnostic performance of transabdominal US.

AUC SN SP AC PPV NPV P value
Malignancy | 0.708 | 75% 66.7% | 41.6% | 94.7% 25% 0.228
Benign 0.569 | 38.9% | 75% 27% 93.3% 12% 0.5
AUC: area under the curve, SN: sensitivity, SP: specificity, AC: accuracy, PPV:
positive predictive value, NPV: negative predictive value
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Figure 5: ROC test of ultrasound for the detection of malignant causes.
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Figure 6: ROC test of trans-abdominal ultrasound for detection of benign causes.
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Figure 7: Abdominal ultrasound of 65 yearsmale with obstructive jaundice revealed dilated proximal CBD but
distally obscured by bowel gasses. Coronal T2WI MRI revealed dilated CBD with distal abrupt cutoff.
Cholangiocarcinoma was confirmed subsequently.

Figure 8: 45-years female with obstructive jaundice. Coronal T2WI and 3D MRCP revealed dilated CBD along
its length with multiple stones which were subsequently confirmed at ERCP.

DISCUSSION:

Biliary dilatation is commonly seenby abdominal
ultrasound in both symptomatic as well as
asymptomatic patients and is one of the most
common causes for referral to MRCP or ERCP.
Van Hoe noted an increment in CBD diameter in
people over 50 years by about 1 mm per decade.
This phenomenon was explained by atrophy of
elastic fibers within bile duct walls ©).

Ultrasound can be used as an initial and simple
imaging tool to detect biliary obstruction ,but
unfortunately ; many factors affect the accurate
diagnosis like overlying bowel gas, acoustic
shadowing caused by gall bladder calculi, obesity
and breathing artifacts .All these reasons limit the
diagnostic accuracy of US in defining the cause in
obstructive jaundice®.

MRCP is an important technique for assessment of
biliary dilatation. It is a hon-invasive tool, does not
utilize ionizing radiation or contrast media, and do
not need anesthesia. It can visualize bile ducts
proximal to the obstruction and can detect the
extra-biliary pathologies that might be the cause of
patient symptoms. Its limitations include: Lack of

functional information, technical artifacts, and
relatively low resolution (8,
In this study, choledocholithiasis was the

commonest cause of biliary dilatation (45%) and
the second cause was malignancy (38%).MRCP
detected 28 out of 29 cases (96.5 %), these results
were in concordance with Palmucci et al. who
reported that MRCP had diagnosed all the 15 cases
with stone-related obstruction in their study®
Munir et al in 2004 reported 15 out of 17 stone-
related obstructions®: while Bhatt C et al in 2005
reported that MRCP did confirmall cases
diagnosed with choledocolithiasis in their study®V.
The explanation for non-detection of CBD stone in
one case by MRCP was mostly due to its small size
which was confirmed later onby ERCP. Sequeiros
E et al in 2011 reported that it was difficult to
detect choledocholithiasis caused by stones <5 mm
in diameter using MRCP®?, Another reason is the
location of stone which was impacted at the
ampulla.Ultrasound diagnosed 12 out of 29 cases
with CBD stones. These results were lower than
reported by other studies 314,
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Cases with choledocholithiasis detected by US in
this study were either in proximal CBD or its size
was large enough to be detected. The visualization
of lower CBD was largely limited by the overlying
bowel gasses.
Malignancy was the second most common cause of
biliary dilatation in this study which was confirmed
in 24 cases. MRCP detected 22 cases (91.6%
detection rate) with diagnostic sensitivity of 91.7%,
specificity) 100%, accuracy 91.7%, PPV 100% and
NPV 60%. These findings were similar to those
reported by other studies like Singh et al study in
which MRCP had diagnostic sensitivity of 83.3%,
specifity 100%, and accuracy 98% for diagnosing
Cholangiocarcinoma @4 and Palmucci et al study
where MRCP had sensitivity 91.9%, specifity 75%,
and accuracy 88.9% ©. So MRCP revealed high
diagnostic accuracy and can be used as alternative
tools to ERCP in most cases when the indication is
only diagnostic
Ultrasound on the other hand; has diagnosed only 6
cases with malignant causes (detection rate
25%).trans-abdominal US had showed much lower
diagnostic parameters with 75% sensitivity, 66.7%
specifity, 41.6% accuracy, 94.7% PPV and 25%
NPV for the detection of malignant pathologies.
Periampullary carcinoma was the commonest
malignant cause which was reported in 9cases.
MRCP diagnosed 7 of them (78%)with typical
appearance of CBD dilatation anddistal abrupt
cutoff. Kushwah et al and Khopde et al found that
MRCP had an accuracy of 98% and 100%
respectively  in  diagnosing  periampullary
growth®9Ultrasound diagnosed only 2 of
periampullary carcinoma,which was comparable to
the results reported by Khopde et al®®),
Cholangiocarcinoma was reported in 10 cases (3 of
them were klatskin tumor). MRCP diagnosed all
these cases, while ultrasound diagnosed only two
and showed only biliary dilatation in the
remaining. These results were well-matched with
the results of Khopde et al @9,
Pancreatic head cancer was found in 5 cases.
MRCP diagnosed all these cases, while ultrasound
diagnosed only 2.
MRCP can identify and distinguish between
malignant and benign etiologies with significant
level of detection (p value was<0.001 and =0.009
respectively). Diwanjiet al who studied the role of
MRCP in pancreatico-biliary disorders concluded
that MRCP is providing useful criteria in
differentiating benign from malignant causes 9.

CONCLUSION:

MRCP is a non-invasive technique that can detect

the level and the cause of biliary obstruction with

high diagnostic performance especially in
choledocolithiasis and malignant  neoplastic

process. MRCPcan replace the invasive ERCP as a

diagnostic tool in most of these cases. Also if no

cause of biliary dilatation was identified in MRCP,
the ERCP can be avoided in most cases

MRCP is highly accurate as compared with

transabdominal ultrasound in obese patients and in

those with lower CBD obstruction.

MRCP is excellent in assessing biliary stricture

regarding its length, margin and in differentiating

benign from malignant strictures

Abdominal ultrasound was effective in detecting

both intrahepatic ducts and proximal CBD

dilatations, but of lower diagnostic accuracy in
delineating the cause of biliary obstruction.
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