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ABSTRACT
Background

Magnetic Resonance Cholangiopancreatography is a reliable and highly sensitive
imaging modality in the diagnosis of Obstructive jaundice.

Objective

Toevaluatethediagnosticaccuracy of MagneticResonance Cholangiopancreatography
as compared to Endoscopic Retrograde Cholangiopancreatography.

Method

A prospective, analytical study was conducted in the Department of Radiodiagnosis
and Imaging at Dhulikhel Hospital between October 2018 and December
2020. Altogether 100 patients of all ages with obstructive jaundice undergoing
Magnetic Resonance Cholangiopancreatography and Endoscopic Retrograde
Cholangiopancreatography were included. The causes of obstructive jaundice as
identified by Magnetic Resonance Cholangiopancreatography were compared to
that of Endoscopic Retrograde Cholangiopancreatography considering Endoscopic
Retrograde Cholangiopancreatography as gold standard for the diagnosis.

Result

Magnetic Resonance Cholangiopancreatography revealed choledocholithiasis in
60 (60%) patients, benign stricture — 14(14%), malignant stricture-11(11%), peri-
ampullary carcinoma in 8(8%) and normal study in 4(4%) patients. Endoscopic
Retrograde Cholangiopancreatography showed choledocholithiasis in 59(59%)
patients, strictures (benign in 13%, malignant in 10%), ascariasis in 3(3%) and
normal findings in 5(5%) patients. The sensitivity, specificity, positive predictive value
and negative predictive value of Magnetic Resonance Cholangiopancreatography
in detecting choledocholithiasis were 96.6%, 92.3%, 95%, and 95%. The same
values for benign strictures were 92.3%, 97.7%, 85.7% and 98.9%, whereas those
for malignant strictures were 90.9%, 98.8%, 90.9% and 98.8%. All values were
100% for peri-ampullary carcinoma and ascariasis. Hence, Magnetic Resonance
Cholangiopancreatography showed good accuracy for detecting causes of obstructive
jaundice (p <0.05) as compared to Endoscopic Retrograde Cholangiopancreatography.

Conclusion

Magnetic Resonance Cholangiopancreatography is an accurate, non-invasive
technique in evaluation of obstructive jaundice and offers similar diagnostic value
compared to Endoscopic Retrograde Cholangiopancreatography.
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INTRODUCTION

Obstructive jaundice occurs due to obstruction of drainage
of bile from liver into intestine. It can be evaluated by
noninvasive modalities like Ultrasonography (USG),
Computed tomography (CT), Magnetic resonance
cholangiopancreatography (MRCP) or invasive modalities
like Percutaneous Transhepatic Cholangiogram (PTC),
Endoscopic ultrasonography (EUS) and Endoscopic
Retrograde Cholangiopancreatography (ERCP).

MRCP is an established diagnostic technique used for
detection of pancreaticobiliary disorders.! Its sensitivity and
specificity are higher than other non-invasive techniques
and comparable with that of ERCP.

Although considered gold standard for diagnosis,
ERCP is highly operator dependent and loaded with
complications.*® However, its diagnostic and therapeutic
role cannot be denied.

Dhulikhel Hospital is the main tertiary referral center for
ERCP in Nepal. To date, there have been very few studies
highlighting the diagnostic accuracy of MRCP and ERCP
in Nepal. Our study aims to evaluate and compare the
diagnostic accuracy of MRCP with ERCP in patients with
obstructive jaundice.

METHODS

This was a prospective, analytical study conducted in the
Department of Radiodiagnosis and Imaging at Dhulikhel
Hospital between October 2018 and December 2020. The
study was approved by Kathmandu University School of
Medical Sciences Institutional Review Committee.

A total of 100 patients of all age groups diagnosed as
obstructive jaundice by clinical assessment, biochemical
studies or imaging modalities (abdominal ultrasonography
and Computed tomography scanning of abdomen) who
underwent MRCP and subsequently ERCP were included in
this study.Convenient sampling technique was used.

The laboratory findings were considered indicative of
Obstructive jaundice when alkaline phosphatase or
glutamyl transpeptidase values were more than twice the
normal and serum bilirubin exceeded a value of 2 mg/dl.

Patients fit to undergo both MRCP and ERCP, patients with
pneumobilia or normal findings in MRCP who eventually
undergo ERCP were included in the study. However,
patients with obstructive jaundice who don’t undergo
ERCP (choledochal cyst, metastatic compression) were
excluded. Similarly, patients with obstructive jaundice who
had undergone prior ERCP with stent in situ in the biliary
tree and patients with obstructive jaundice contraindicated
for ERCP or failed ERCP were also not enrolled in our study.

The patient was first explained in detail about the MRCP
procedure. Written informed consent was taken from
each patient or patient’s attendant following a detailed

explanation of the objectives and protocol of the study. A
clinical data proforma was filled up.

MRCP was performed in Philips - Ingenia 1.5 Tesla MR
System. The patient undergoing MRCP was kept on 6
hours of fasting state prior to performing the procedure
in order to reduce peristalsis and gastroduodenal fluid
before imaging. The patient was asked to drink 300 ml of
pineapple juice 15 minutes before the procedure so as
to suppress the signal intensity from the gastroduodenal
secretions and hence signals of only bile flowing structures
were appreciated as high signals. The patient was then
placed in Magnetic Resonance (MR) Scanner. Body coil and
Respiratory gating was used. The following sequences were
taken-a)T2WI — Axial, b)T2 SPAIR — Axial, c)T1WI — Axial
(Inphase and Outphase), d)T2 SPAIR — Coronal, e)3D MRCP
(HD) and Diffusion weighted Image(DWI) (b value 800) — if
needed. Images were obtained, saved, studied and reports
were printed.

The patient was followed up in the Department of
Gastroenterology where ERCP was to be performed. MRCP
was done a day prior to ERCP. Finally, the MRCP report
was compared with ERCP, taking the ERCP as a reference.
In addition, whenever biopsy was performed under
ERCP guidance, the reports of patients were traced from
the Department of Pathology and included as the final
diagnosis.

Statistical analysis was carried out by using the Statistical
Package for Social Science software (IBM SPSS Statistics
21, Chicago, USA). Descriptive, inferential and comparative
statistics were measured. Fisher’s exact test was used to
compare groups. A p-value < 0.05 was considered to be
statistically significant.

RESULTS

Sixty eight percent were females and 32% were males.
The minimum age was 19, and the maximum was 83 years
(mean age 49.3 years). Obstructive jaundice was found to
be most prevalent in the age group of 30-60 years (69%).
Twenty one percent of the patients were more than 60
years and rest were less than 30 years. With both MRCP
and ERCP, choledocholithiasis was predominantly seen
in female patients. Also benign strictures were more
prevalent in females than in males.

Comparison of MRCP with ERCP in Causes of Obstructive
Jaundice

Choledocholithiasis

Out of 100 patients, choledocholithiasis was by far the
most common cause of obstructive jaundice. MRCP
showed choledocholithiasis (fig. 1) in 60 (60%) patients.
ERCP revealed stone in 57 out of 60 patients. Also 2
of the 4 patients that were found to be essentially
normal (pneumobilia) by MRCP, were diagnosed as
choledocholithiasis in subsequent ERCP. Hence, the
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sensitivity, specificity, Positive predictive value (PPV) and
Negative predictive value (NPV) of MRCP in the diagnosis of
choledocholithiasis were 96.6%, 92.6%, 95.0% and 95.0%
respectively.

Figure 1. MRCP showing multiple cholecystolithiasis and
choledocholithiasis

Benign Strictures

MRCP showed benign stricture (fig. 2) as cause of
obstructive jaundice in 14 patients. ERCP however showed
that 2 of these 14 patients had malignant rather than
benign strictures. Also, one of the malignant strictures
misdiagnosed by MRCP was found as benign in ERCP.
Hence, the sensitivity, specificity, PPV and NPV of MRCP
for the diagnosis of benign strictures were 92.3%, 97.7%,
85.7% and 98.8% respectively.

Figure 2. MRCP showing post-operative benign stricture

Malignant Strictures

Out of 11 patients suspected as malignant strictures (fig.
3) by MRCP, one turned out to be benign by ERCP. Again,
findings of two patients predicted as benign in MRCP

were found to be malignant in ERCP. Thus, the sensitivity,
specificity, PPV and NPV of MRCP compared to ERCP in
diagnosis of malignant stricture were 90.9%, 98.8%, 90.9%
and 98.8%.

Figure 3. MRCP showing malignant CBD stricture with pancreatic
duct cyst

Peri-ampullary Carcinoma

Eight patients were diagnosed as peri-ampullary carcinoma
by both MRCP and ERCP making MRCP 100% sensitive and
specific in its diagnosis.

Biliary Ascariasis

Both MRCP and ERCP found biliary ascariasis (fig. 4) as
cause of obstructive jaundice in 3 patients making MRCP
100% sensitive and specific in its diagnosis.

Figure 4. MRCP showing worm in CBD (biliary ascariasis)

Our results demonstrate that Magnetic Resonance
Cholangiopancreatography had good accuracy for detecting
causes of obstructive jaundice (p < 0.05) as compared
to Endoscopic Retrograde Cholangiopancreatography.
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The sensitivity, specificity, PPV and NPV of MRCP for the
diagnosis of individual causes of obstructive jaundice
taking ERCP as reference has been illustrated in Table 1.

Table 1. Diagnostic value of MRCP in obstructive jaundice (n =
100)

MRCP Findings Sensitivity  Specificity PPV NPV
(%) (%) (%) (%)
Choledocholithiasis 96.6 92.6 95.0 95.0
Benign Stricture 92.3 97.7 85.7 98.8
Malignant Stricture 90.9 98.8 90.9 98.8
Periampullary Carcinoma 100 100 100 100
Ascariasis 100 100 100 100

Histopathological findings in relation to neoplastic causes
of Obstructive Jaundice

MRCP revealed malignant causes in 19 patients (19%) and
ERCP detected malignancy in 20 patients (20%). However,
histopathological analysis concluded 15 patients (15%)
to be positive for malignancy. Eight out of these had
cholangiocarcinoma as the cause of malignant strictures.
In 7 patients with peri-ampullary carcinoma, histology
revealed 3 to have distal cholangiocarcinoma and 2 each
had pancreatic and ampullary carcinoma. However, in
2 cases of malignant strictures, no definite conclusion of
benignity or malignancy could be derived due to sample
inadequacy. Two of the cases of malignant strictures were
not sent for histopathological analysis due to excessive
intraoperative bleeding. Moreover, one patient suspected
as peri-ampullary carcinoma in both MRCP and ERCP
turned out to be pancreatic head tuberculosis.

DISCUSSION

It is important to diagnose obstructive jaundice timely in
order to prevent secondary pathological changes that can
occur as a result of biliary obstruction. In the present study,
majority of patients were female and belonged to an age
group of 30 to 60 years.

Based solely on MRCP and ERCP findings, benign causes of
obstruction constituted of 75(75%), malignant constituted
20(20%) and 5(5%) of the patients showed normal findings.
The predominance of benign causes was largely because
of choledocholithiasis being the most frequent cause of
obstruction in our study. This finding is consistent with
other studies.”®

Choledocholithiasis accounted for 59% with female
predominance and was by far the most frequent
cause of obstructive jaundice. Majority of the cases of
choledocholithiasis are secondary occurring as a result of
migration from the gall bladder and bile duct stones are
found in 13.7% of patients with symptomatic gall stones.*°
Because gall stones are more frequent in females,
choledocholithiasis with female predominance was the

most common cause of obstructive jaundice. This finding is
supported by other studies.”?

Of the 60 patients diagnosed of having choledocholithiasis
by MRCP, ERCP found stones in 57 patients. Also 2 of the 4
patients who were said to have normal findings by MRCP
had stones in ERCP. Hence, the sensitivity, specificity, PPV
and NPV of MRCP in the diagnosis of choledocholithiasis
were respectively 96.6%, 92.6%, 95.0% and 95.0%. Hintze
et al. found out the sensitivity and PPV of MRCP in the
diagnosing choledocholithiasis to be 86% and 100%
respectively.* All of these mentioned findings are similar
to the findings of present study and in contrast with some
of the others.*?

Three patients who were falsely diagnosed of having
choledocholithiasis in MRCP (false positive) could have
been because of mimickers of choledocholithiasis like
pulsation of flow artifacts, pneumobilia and pseudocalculus
at the ampulla. Also spontaneous passage of the calculus
that were initially detected by MRCP could be possible.*314
Two patients with choledocholithiasis that were missed in
MRCP (false negative) could have been because of the afore
mentioned mimickers or because of the calculus being too
small to be detected by the spatial resolution of MRCP.

MRCP detected benign strictures in 14 patients. Findings of
ERCP however, demonstrated that two of these 14 patients
had malignant rather than benign strictures. Also, in one of
the patients misdiagnosed as malignant stricture in MRCP
was visualized as benign in ERCP. This resulted in sensitivity,
specificity, PPV and NPV of MRCP for the diagnosis of benign
strictures in our study to be 92.3%, 97.7%, 85.7% and 98.8%
respectively. In a study by Sutharet al. the authors reported
that the sensitivity, specificity of MRCP for detection of
benign strictures 91.7%, specificity 96.1%.%

In the present study, 11 patients supposedly had malignant
strictures in MRCP of which one case was suspected as
benign in ERCP. Also two patients that were reported
benign in MRCP turned out malignant in ERCP. Thus the
sensitivity, specificity, PPV and NPV of MRCP compared to
ERCP in diagnosis of malignant stricture were respectively
90.9%, 98.8%, 90.9% and 98.8%. Similar findings were seen
in @ meta-analysis of 67 studies, including 4711 patients
with suspected biliary obstruction; found that MRCP had a
sensitivity and specificity of 88% and 95% in for diagnosing
malignant strictures.®

In present study, the criteria used for differentiation
of benign and malignant strictures were length of the
stricture, margins and symmetry in narrowing. We found
that malignant strictures were long (2.5 cm or more),
with irregular margin and asymmetric narrowing. Benign
strictures on the other hand were short (1.5 cm or less)
with regular margin and symmetric narrowing. These
findings were also used for differentiation of benign and
malignant strictures in the previously published reports.'”
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Eight patients were predicted of having peri-ampullary
carcinoma by MRCP and this finding was confirmed by
ERCP as well, rendering MRCP 100% sensitive and specific
in the detecting the same. Our findings are in agreement
with study performed by Kaltenthaler et al.'° In the present
study, 7 of 8 patients with the diagnosis of peri-ampullary
carcinoma had double duct sign. One patient had abrupt
narrowing of the peri-ampullary bile duct with gross
upstream dilatation without dilatation of the pancreatic
duct who was confirmed to have cholangiocarcinoma.

Histopathological analysis were carried in all of these eight
patients which confirmed three patients to be suffering
from distal cholangiocarcinoma, two patients each had
pancreatic head carcinoma and ampullary carcinoma. One
patient however was pathologically diagnosed of having
pancreatic head tuberculosis. Pancreas is an uncommon
site for tuberculosis to occur and its true incidence is not
yet well studied.?

MRCP correctly diagnosed three patients with biliary
ascariasis making it 100% sensitive and specific compared
to ERCP for detection of worm within the biliary tree.
Hwang et al. had similar findings in MRCP in two patients
who were diagnosed of having biliary ascariasis.

We would also like to highlight the strengths of our
study. Dhulikhel Hospital, Kathmandu University Hospital
is the main tertiary referral center for evaluation and
management of obstructive jaundice in Nepal because of
which sample size in our study is relatively larger.

Our study also has some limitations. Observational bias
could have occurred both in MRCP and ERCP. Artifacts
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