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Obstruction is one of the most common problems in biliary tree pathology,
combined magnetic resonance imaging (MRI) and Magnetic Resonance
Cholangiopancreatography (MRCP) regarded as accurate imaging modali-
ties in diagnosis the cause of obstruction and treatment planning due to in-
formation obtain from MRCP about biliary and pancreatic ducts, infor-
mation obtains from MRI cross sections about surrounding parenchyma.
This study was aimed to investigate the efficacy of combined MRCP and MRI
in differentiation between benign and malignant causes of biliary dilatation
and their sensitivity in detection specific cause of biliary dilatation. This
study involved 72 patients and conducted in Al-Diwaniyah Teaching Hospi-
tal, Iraq during a period from February 2013 to June 2017, the diagnosis of
biliary dilatation was done by abdominal ultrasound to all patients followed
by MRCP/MR], the results of MRCP/MRI was compared with final diagnoses
done by endoscopicretrograde cholangiopancreatography (ERCP), surgical,
histopathological and laboratory results. The results revealed that a strong
correlation between MRCP/MRI and other gold standard tools in differenti-
ation between benign and malignant causes of obstruction. Sensitivity,
specificity, and accuracy of MRCP in differentiation between malignant and
benign causes of biliary dilatation were 98.4%, 100% & 99.7% respectively.
There was a strong correlation (0.990) between MRCP/MRI & final diagno-
sis to determine the specific cause of obstruction, correct diagnosis the
cause of obstruction in 68 patients out of 72 with a sensitivity of 94%. This
study concluded that combined MRCP/MRI plays an important role in dif-
ferentiation benign & malignant causes of biliary obstruction and in differ-
entiation the specific cause of obstruction.
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biliary and pancreatic ducts in a noninvasive man-
ner which is first described in 1991, the technique
has improved over the years (Prased SR et al,
2001). Today, MRCP is almost comparable to endo-
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scopic  retrograde cholangiopancreatography
(ERCP) which is the other, invasive modality for
the biliary tree. Compared with ERCP, surgical and

histo-pathological results, MRCP has the advantage
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of adding a 3-dimensional imaging and fast multi-
ple imaging planes capability (Romagnuolo et al,
2003). Moreover, MRCP has negligible morbidity
and mortality and MRCP is much less invasive in-

INTRODUCTION

vestigation when compared to endoscopic retro-
grade cholangiopancreatography and other inva-

Magnetic resonance cholangiopancreatography
(MRCP) is a medical imagining technique that uses
magnetic resonance imaging (MRI) to visualize the

sive techniques also MRCP/MRI allow imaging of
surrounding parenchyma MRCP provides addi-
tional information by cross-sectional MRI and its
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regarded as an alternative to ERCP in study the
anatomy of biliary and pancreatic ductal system
(Hekimoglu K et al,, 2008; Barish MA et al, 1999).
Several previous articles reported a significant
number of patients who underwent surgical explo-
ration with a clinical and radiographic diagnosis of
tumors that was subsequently proven to be benign
strictures (Gerhards et al, 2001; Koea et al, 2004).

To differentiate benign from malignant causes of
biliary dilatation isn’t always sufficiently with
MRCP alone because it is not enough to evaluate
the biliary ducts and extension of the malignancy
(Worawattanakul et al, 1998). A few previous
studies have shown that intravenous (IV) contrast-
enhanced images are able to diagnose inflamma-
tory and neoplastic biliary ductal wall changes;
therefore, IV contrast gives added value to differ-
entiate various underlying malignant and benign
causes compared to the use of MRCP alone (Park et
al, 2004). There is a high challenge in the evalua-
tion of periampullary tumor and MRI regard as a
problem-solving tool because it offers an excellent
soft tissue contrast (Soto et al, 2000). MRI with
MRCP was significantly more accurate than CT
(computed tomography) in differentiating be-
tween malignant and benign lesions in patients
with suspected periampullary tumors mainly due
to the information obtained on the MRCP images of
the biliary and pancreatic duct anatomy (Anders-
son etal, 2005; Arslan et al, 2000; Hanninen et al,
2005; Nikolaidis et al,, 2014; Park et al,, 2004). The
purpose of this study was to investigate the effi-
cacy of MRCP/MRI in differentiation between be-
nign and malignant causes of biliary dilatation and
their sensitivity in detecting the specific cause of
biliary dilatation.

PATIENTS AND METHODS

A prospective study was done during a period of
February 2014 to January 2018 in Al-Diwaniyah
Teaching Hospital, Iraq. This study involved 72 pa-
tients presented with clinical and biochemical fea-
tures of obstructive jaundice. Biliary tree obstruc-
tion was confirmed by transabdominal ultrasonog-
raphy that’s done by the same radiologist using
Acuson X300 diagnostic ultrasound system (Sie-
mens) with 2-5MHz convex probe follow by MRI
and MRCP within days (1-7 days) ERCP or labora-
tory assessment (included serum amylase and al-
kaline phosphatase) or open abdominal surgery or
biopsy was done. In a patient that diagnosed to
have pancreatitis, serum amylase analyzed and
ERCP was done with follow up the patient to about
8 months to confirm the diagnosis. MRCP was done
according to standard protocol in the (1.5 -T
Avanto Siemens, Erlangen Germany machine),
field of view read 357 mm, slice thickness 1Imm, TR
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2500, TE 698 coil element BO1,2, SP2,4 phase di-
rection from Rt. to Lt. flip angle 140 degrees, we do
IV contrast-enhanced MRI in 12 patients when
mass is predicted in precontrast MRI, using TI cor-
onal, axial and same sections after IV contrast. Pa-
tients with non-obstructive causes of jaundice,
who had no dilatation in a biliary tree in ultraso-
nography, MRI claustrophobia, metal implant and
MRCP bad images like patients with ascites were
excluded from this study also all patient who re-
fused ERCP or open surgery was excluded.

We exclude the patients in whom surgical, histo-
pathological, ERCP, and laboratory correlation
with MRCP/MRI results could not be performed for
any cause so we exclude the patient when we
missed his/her follow up. We gave the patients oral
contrast agent (fresh pineapple juice about 100ml)
for about 10-15min before the MRI scan.

MRI interpretation

MRCP/MRI findings were reviewed by two radiol-
ogists included observation MRCP if the obstruc-
tion caused by signal void lesion inside the lumen
or there is a narrowing of the lumen caused by
pressure effect of external mass or wall thickness.
All images where analyses by MRI coronal, sagittal
and axial sections to detect whether there is mass
(pancreatic or liver mass) and its nature whether
it's solid or cystic.

Statistical analysis

Data were analyzed using SPSS version 22.0 and
Microsoft Office Excel 2010. The numeric variable
was expressed as mean = SD whereas categorical
variables were expressed as number and percent-
age. Sensitivity, specificity and accuracy analyses
were performed to compare between MRCP/MRI
findings and ERCP, surgical, laboratory and histo-
pathological findings. The level of significance was
considered at P-value of <0.05. Chi-square test was
used to compare the MRCP findings with a final di-
agnosis to differentiate causes of obstruction
whether it's benign or malignant.

RESULTS

A number of the patients was 72 patients; female
patients were 50(69.4%) & male patients were 22
(30.6%) (Figure 1).

Age of the patients range from 23 years -72 years
with mean standard deviation 54+12.487 (Ta-
blel).

In table 2 According to surgical, ERCP, histopatho-
logical findings which regard as a gold standard for
final decision making, benign causes of biliary ob-
struction were 61(84.7%) and malignant causes
were 11(15.3%) while according to MRCP/MRI
there were 60 (83.3%) diagnosed as benign cause
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Figure 1: Percent of male and female presented with biliary obstruction

Table 1: Number and percent of the patients according to their age

Age Frequency Percent
23-35 year 5 6.9%
36-47 year 15 20.8%
48-59 year 23 31.9%
60-71 year 24 33.5%
72- 83year 5 6.9%
Total 72 100%

Table 2: Number and percent of the patients with benign and malignant cause in MRCP/MRI

and final diagnosis

Type of obstruction MRCP /MRI Final diagnosis P value
Benign cause 60(83.3%) 61(84.7%)

Malignant cause 12(16.7%) 11(15.3%) 0.000
Total 72(100%) 72(100%)

Table3 : MRCP/MRI and final diagnosis results of patients with bile obstruction

Causes of obstruction

MRI/MRCP results No.(%)

Final diagnosis No. (%)

Cholidocholithiasis 55(76.4%) 53(73.6%)
Biliary stenosis 1(1.4%) 4(5.6%)
Hepatic hydatid cyst 1(1.4% 1(1.4%)
Pancreatitis 3(4.2%) 3(4.2%)
Ampullary tumor 7(9.7%) 5(6.8%)
Pancreatic head tumor 4(5.6%) 4(5.6%)
Cholangiocarcioma 1(1.4%) 2(2.8%)
Total 72(100) 72(100%)

of obstruction and 12(16.7%) as malignant causes
of obstruction. Sensitivity, specificity and diagnos-
tic accuracy of MRCP in differentiation between
malignant and benign causes of biliary dilatation
were 98.4%, 100% & 99.7%, respectively and ac-
cording to Chi-square test to differentiate between
malignant and benign causes of obstruction x2
=64.9; p-value 0.000.

According to table 3, a number of the patients that
had choledocholithiasis was 53 while it was 55 in
MRCP/MRI with two false positive cases, each ratio
of MRI /MRCP with final diagnosis was 96.4%.
Only one patient diagnosed with MRI/MRCP to
have biliary stricture while four patients diag-
nosed in ERCP to have a stricture. Both surgery and
MRI/MRCP diagnosed only one patient to have he-
patic hydatid cyst. Three patients diagnosed to

have acute pancreatitis according to elevated se-
rum amylase enzyme level, patient follow up and
ERCP findings all of them had pancreatitis in
MRI/MRCP. There were 7 patients in MRCP/MRI
diagnosed to have an ampullary tumor and accord-
ing to histopathological results only 5 patients had
an ampullary tumor with 2 false positive cases.
Pancreatic head tumor diagnosed in 4 patients all
of them diagnosed correctly in MRCP/MRI. Two
cases diagnosed as cholangiocarcinoma in histo-
pathology results, MRCP diagnosed only one of
them.

The cause of obstruction was correctly diagnosed
in 68 patients out of 72 with sensitivity 94% and
according to Chi-square test in differentiation dif-
ferent specific causes of obstruction x2 =302.762;
p-value < 0.000.
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Table 4: Number and percent of the male and female patients according to the cause of ob-

struction (benign or malignant)

Type of obstruction Male no. % Female Total

Benign cause 10(13.8%) 50(69.4%) 60(83.2%)
Malignant cause 12(16.8%) 0 12(16.8%)
Total 22(30.6%) 50(69.4%) 72(100%)

Statistically, the association between gender and type of obstruction in Chi-square test was
X% =32.727; p-value <0.000 with a male preponderance of malignant causes.

Table 5: Type of obstruction (benign or malignant) according to the age of the patients

Age 23-35 36-47 48-59 60-71 72-80 Total
Benign 4(55%) 13(18.1%) 19(263%)  19(263%) 5(6.9%)  60(83.4%)
cause

Malignant  1(1.4%)  2(2.8%) 4(5.5%) 5(6.9%) 0 12(16.6%)
cause

Total 5(6.9%)  15(20.9%)  23(31.8%)  24(33.2%)  5(6.9%)  72(100%)

In table 5 and according to statistical analysis using chi-square test, the association between type of
obstruction whether its benign or malignant & age of the patients, x2=1.469; p <0.832.

According to statistical analysis, the correlation be-
tween MRCP/MRI and final diagnosis in differenti-
ation between benign & malignant causes of ob-
struction was (R=0.950) and the correlation be-
tween MRCP/MRI & final diagnosis to determine
the specific cause of obstruction was (R=0.990).

DISCUSSION

As MRCP /MRI is superior to abdominal ultraso-
nography and computed tomography in studying
malignant and benign lesions of biliary obstruction
and many studies were done to confirm this fact
(Andersson et al, 2005; Safa O et al, 2007; Résch
et al, 2002), this study is designed to compare
MRI/MRCP findings with final diagnosis decided
by surgery, ERCP, histopathology, and patient fol-
low up. In current study, the number of female pre-
sent with biliary obstruction was more than male
which is close to many studies like Rdsch et al,
(2002), Hurter et al, (2008) and Richard et al,
(2013) but not similar to Suthar et al, (2015).

Regarding differentiation between malignant and
benign biliary obstruction, the current study re-
vealed a strong correlation (R=0.950) between
MRI/MRCP and final diagnosis with Sensitivity,
specificity and diagnostic accuracy of MRCP/MRI
in differentiation between malignant and benign
causes of biliary obstruction 98.4%, 100% and
99.7%, respectively which is slightly higher than
other many studies like Domagk et al, (2004)
study who found that the diagnostic accuracy of
MRCP in correct differentiation of malignant from
benign lesions was 88%. Suthar et al, (2015) found
high sensitivity, specificity and diagnostic accuracy
of MRCP to differentiation of benign from malig-
nant causes of biliary obstruction 85.7%, 96.3%
and 93.3% respectively. MRCP sensitivity, specific-
ity, and diagnostic accuracy for biliary obstructive
in Saluja et al, (2007) study were 87.5%, 85.3% &
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82.7% respectively, while in Park et al, (2004)
study they were 81%, 70%, and 76%, respectively.
The higher accuracy in current study may explain
by Hanninen et al, (2005) who found the accuracy
of MRCP is increase by evaluating MRI cross-sec-
tional images together with MRCP also high sensi-
tivity and specificity of MRCP/MRI in differentia-
tion malignant from benign causes of biliary dilata-
tion may be due to high sensitivity of MRCP/MRI
for Choledocholithiasis (Guarise et al, 2005; Lam-
mert et al, 2016).

Regarding specific causes of biliary obstruction, in
benign biliary causes, the commonest cause of bili-
ary obstruction in our study was benign causes
(84.7%) and the commonest cause of benign ob-
struction was choledocholithiasis (73.6%) follow
by postcholecystectomy stricture or stenosis
(5.6%), pancreatitis (4.2%) and hydatid cyst
(1.4%), these findings go with Suthar et al, (2015)
who found that the commonest cause of benign ob-
struction was choledocholithiasis follow by post-
cholecystectomy strictures. In benign causes of ob-
struction choledocholithiasis, MRCP/MRI diag-
nosed all cases of biliary stones with 2 false posi-
tive cases both of them had postcholecystectomy
strictures according to ERCP result, we found high
match ratio of MRI /MRCP with final decision in
biliary stone detection (96.4%) that is go with
many studies (Guarise et al, 2005; Lammert et al,
2016; Amandeep S et al, 2014).

There is an increasing demand for MRI/MRCP to be
used in patients with suspected postcholecystec-
tomy strictures (Girometti et al, 2010), MRI/MRCP
diagnosed 1 out 4 cases of postcholecystectomy
stricture, two of them diagnosed wrongly as chole-
docholithiasis and third one diagnosed by histo-
pathology as a small ampullary tumor.
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Alarge hepatic hydatid cyst may cause pressure ef-
fect on the bile ducts or may rupture into their lu-
men, obstructing the biliary tree although hepatic
hydatid cyst that causes biliary tree dilatation is
uncommon problem even in the endemic areas, but
an incidence of 16 % has been reported from our
country (Grainger et al, 2001), in this study there
was only one patient present with large hepatic hy-
datid cyst 6¢cm in the Rt. hepatic lobe that caused
pressure effect on the bile duct and biliary tree di-
latation, its removed surgically, MRI/MRCP were
accurate in its diagnosis and precise localization.
MRI is an excellent imaging modality for diagnosis
of acute pancreatitis and its complication (Xiao et
al, 2010). In this study, MRI/MRCP was accurate in
diagnosis all 3 cases of acute pancreatitis which is
caused biliary dilatation, one of them had focal
pancreatitis and other two had diffused acute pan-
creatitis all of them were correctly diagnosed in
MRCP/MRL

In malignant causes of biliary obstruction, there
were 11(15.3%) patients had malignant causes of
biliary obstruction, the commonest cause of malig-
nant obstruction was ampullary tumor 6.8% fol-
low by pancreatic head tumor 5.6% and by cholan-
giocarcinoma 2.8%. MRCP /MRI correctly diag-
nosed 5 ampullary tumors with 2 false positive
cases, one of them had cholangiocarcinoma at the
distal end of common bile duct and diagnosed
falsely as ampullary tumor, another one is biliary
stricture diagnosed by MRI/MRCP as ampullary tu-
mor and this may be explained by David V et al,
(1998) who found that ampullary lesions may be
wrongly diagnosed as a result of interference from
bowel gas and due to complexity of this region.
MRCP/MRI correct diagnosed all 4 cases of the
pancreatic head tumor which goes with Takakura
etal, (2011) who found that MRI has high sensitiv-
ity in detection of pancreatic masses 84%. One case
out of 2 cases of cholangiocarcinoma that have a
typical site in the perihilar region and typical MRI
criteria (Vilgrain et al, 1997) was diagnosed cor-
rectly by MRCP/MRI.

There was strong correlation [0.990] between
MRCP/MRI & final diagnosis to determine the spe-
cific cause of obstruction and there was no differ-
ence between MRCP/MRI & final diagnosis in chi-
square test in differentiation different specific
causes of obstruction with x2 =302.762; p-value
<0.000. the current study succeeded incorrect di-
agnosis specific cause of obstruction in 68 patient
out of 72 patients with sensitivity 94% that is very
close to the study carried out by Safa O et al,
(2007) who found that MRI-MRCP correctly sug-
gested the possible cause of obstruction with
96.25% sensitivity.
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Suthar et al, (2015), Saluja et al, (2007) and Park
etal, (2004), concluded that high male preponder-
ance to malignant lesion as a cause of biliary ob-
struction that’s similar to our results in this study
where there is highly significant association be-
tween gender and type of obstruction in Chi-
square test with male preponderance to malignant
causes, x2 =32.727; p<value 0.000. There is no sig-
nificant association between type of obstruction
whether it's benign or malignant & the age of the
patients with x2=1.469; p <0.832.

We gave IV contrast study to 12 patients where
mass is suspected in the pre-contrast scan, con-
trast demonstrations do not alter the diagnosis but
it had an important role in estimation the extent of
masses and treatment planning.

CONCLUSION

Although MRI/MRCP is expensive especially in pri-
vate clinic and hospitals, its play an important role
in differentiation benign and malignant causes of
biliary obstruction and in differentiation the spe-
cific cause of obstruction. Choledocholithiasis is
the commonest cause of biliary obstruction. Con-
trast-enhanced images didn’t play role in detected
masses but it still has an important role in tumor
staging rather than diagnosis the cause of obstruc-
tion & has an important role in tumor respectabil-

ity planning.
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