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Abstract:

Background:  Accurate  methods of  detecting
pancreaticobiliary diseases for planning an effective
management reveal a real need for less invasive and highly
sensitive diagnostic procedure. Aim: highlighting the
MRCP role in evaluating pancreaticobiliary abnormalities.
Methods: The present study included sixty participants; a
study group (42 symptomatic patients) and a control group
(18 normal volunteers)- investigated with MRCP at Al-
Ahrar teaching hospital, Sharkia, from June 2022 to April
2023. Results: We detected 90.48% of the symptomatic
patients having peripheral bile tracts dilatation, where
88.1%, 90.48 and 78.57% had RHD, LHD and CHD
dilatation respectively; with 73.81% had CBD dilatation.
33.33% had cholelithiasis whereas 19% showed
cholecystitis, 30.95% had CBD stones with 7.14% had
inserted CBD stents due to biliary stones whereas 38.1% of
patients had neoplastic entities. In comparison to ERCP as
a gold standard, MRCP- as regards the diagnosis of biliary
stones- shows 100%sensitivity, 94.74%specificity, 92.31%
PPV, 100% NPV with an overall diagnostic accuracy of
96.77%. Whereas, MRCP gave for the diagnosis of benign
biliary strictures 85.71% sensitivity, 100% specificity,
100% PPV, 94.74% NPV with an overall accuracy of 96%.
Conclusion: MRCP is a noninvasive diagnostic tool with a

pivotal diagnostic role of pancreaticobiliary disorders.
Key words: MRCP, CBD, GB.

Abbreviations:

MRCP: Magnetic

resonance cholangiopancreatography, MRI:

Magnetic resonance, DWI: Diffusion weighted imaging, SI: signal intensity, TIWI:
T1 weighted image, T2WI: T2 weighted image, GB: gall bladder, CBD: common bile
duct, CHD: common hepatic duct, RHD: right hepatic duct, LHD: left hepatic duct,
IHBRD: intrahepatic biliary radicles dilatation, PD: pancreatic duct.
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Introduction

Non-invasive  techniques  such  as
ultrasound and CT scan are widely used in
preliminary investigations of
pancreaticobiliary diseases- though easily
available and less expensive- have
limitations in term of sensitivity such as
low sensitivity of USG for detecting
common duct calculi ®.

Magnetic resonance imaging (MRI) with
the use of Magnetic resonance
cholangiopancreatography (MRCP)- has
become widely accepted as the most
accurate, non-invasive  method  for
assessment of the biliary system and also
of the pancreatic gland and duct in one
examination ¢ ¥,

MRCP is applied to minimize the need for
the invasive ERCP to intervention
therapeutic needs only, like;
sphincterotomy, biopsy, ductal stones
extraction, stenting and stricture dilatation.
It had a proven high sensitivity and
specificity in the evaluation of various
conditions of the pancreaticobiliary ductal
system, e.g. diagnosis  congenital
anomalies of the biliary or pancreatic ducts
like; pancreatic divisum, post-surgical
complications like; choledocholithiasis,
different patterns of biliary strictures,
chronic pancreatitis, paraduodenal
pancreatitis, biliary tree trauma and tumors
4)

This study aimed at highlighting the role
of Magnetic resonance
cholangiopancreatography  (MRCP) in
evaluation of biliary and pancreatic ductal
abnormalities for better management of the
patients.
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Patients and methods

-MoHP No. :0018122017

-Certificate No. :1017

-Study No.: Ms.1.6.2019

-REC Decision No. :782

Patients:

This case control study was conducted on
sixty (60) participants including two
groups; a study group of forty-two (42)
patients who had symptoms related to
pancreaticobiliary pathologies and
eighteen (18) healthy adult volunteers with
no history of current or past symptoms as a
control group. The case group included 25
males and 17 females whose ages ranged
from 32 to 84 years (a mean age of 59.69 +
13.17 years), on the other hand the age of
the control group ranged from 23 to 55
with mean age (42.4+ 11.8) and a male to
female ratio (1:1). AIll patients were
referred to the MRI unit — Radiology
department from Hepatology unit at A-
IAhrar teaching hospital, Zagazig, Sharkia
governorate — Ministry of health, from
June 2022 to April 2023.

MRCP Protocol:

- MRI was done on Philips Achivia 1.5
Tesla MRI machine using body coil.

- Examination was performed after the
patient had fasted for 6-8 hours to
promote gall bladder filling.

- First, conventional upper abdominal
MRI examination was done, including
axial TIWI, T2 WI and STIR and coronal
T2 WI sequences, before MRCP
protocols.

- Thin slab sequence (3D-MRCP HR;
TR:1204 ms; TE:650 ms; flip angle: 90
degrees; FOV: 260; 1mm thick straight
3D coronal sections at 0.8-mm interval).



- All of the sequences were recorded
during a single breath hold to promote
gallbladder filling.

-The observations made on MRCP/MRI
were biliary channels, their
asymmetrical/symmetrical dilatation,
pancreatic duct, calculus, stricture’s site,
margins  (regular/irregular),  tapering
(abrupt/gradual), length of stricture
(long/short), Gall Bladder, lymph nodes,
metastasis.

- Upper abdominal DWI was done by
single-shot echo-planar imaging sequence
(TR4200, TE83, FOV440, NEX2, matrix
144x192, slice thickness 6 mm) with b=0,
b=400, b=800 s/ mm? values using MRI
superconducting unit (Philibs Achieva).

Imaging evaluation:

-lmages revision was performed in
conjunction with detailed clinical and
operative patients’ history background as
well as reports of other imaging studies,
biliary laboratory findings and biliary
interventional procedures.

- Radiological interpretation of the images
was done using a commercial workstation
(view forum workstation, Phillips Dicom).
- The MRCP findings were correlated with
the results of ERCP technique; when done;
and was considered the gold standard
reference in those cases.

- ERCP wasn't mandatory in all cases in
the study, (e.g., patient refusal,
conservative management or no role of
ERCP), and in such cases the MRCP
findings were correlated either with
clinical/laboratory data, ultrasound
findings, CT/MRI classic findings or
histopathology.

- The final diagnosis was established based
on all the findings, then the sensitivity,
specificity,  positive and  negative
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predictive values of the analyzed data-
were measured using commercially
available PC-based software package.

The statistical methods

Statistical analysis was done by SPSS
version 28 (IBM Co., Armonk, NY, USA).
Quantitative  parametric  data  were
presented as mean, standard deviation
(SD) and range. Quantitative non-
parametric data were presented as the
median and interquartile range (IQR).
Qualitative variables were presented as
frequency and percentage (%).

Results

As shown in Table (1) most patients
(90.48%) had peripheral bile tracts
dilatation, 88.1%, 90.48 and 78.57%
respectively had RHD, LHD and CHD
dilatation. Three out of 42 patients had
increased bile tracts wall thickening (1 in
RHD and 2 in LHD).

As shown in Table (2), MRCP
examination revealed that 73.81% of the
studied patients had dilated CBD with a
median diameter of 10 mm and 2.38% had
thickened CBD wall. CBD stones were
detected in 30.95% of patients with a
median size of 9.5 mm (16.67% were
located at the distal duct and 7.14% at the
proximal duct). Meniscus sign was
detected in 11.9% of patients and stents
were detected in 7.14%.

As shown in Table (3-A), MRCP was able
to detect benign biliary stricture in 21.43%
of the studied patients (14.29 % involved
the CBD, 11.9% was in distal CBD, 2.38%
was in middle CBD). It was located in
CHD, RHD and LHD, each with 2.38%.
Regarding stricture shape, the detected
pattern was regular smooth tapered short
segment.
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Table 1: IHBRD evaluation of the studied patients by MRCP.

IHBRD Evaluation Items N %

Peripheral bile tracts dilatation 38 90.48
RHD dilatation 37 88.1
LHD dilatation 38 90.48
CHD dilatation 33 78.57
Increased bile tracts wall thickening 3 7.14
RHD 1 2.38
LHD 2 4.76

CHD: common hepatic duct, RHD: right hepatic duct, LHD: left hepatic duct, IHBRD: intrahepatic biliary radicles
dilatation.

Table 2: CBD evaluation of the studied patients by MRCP.

CBD Evaluation Items N %
Dilatation 31 73.81
Diameter (mm) Median IQR

10 7-14
Wall thickness
Normal 41 97.62
Thickened 1 2.38
Stone 13 30.95
Stone size (mm) Median IQR

9.5 75-145
Stone location
Proximal 3 7.14
Middle 1 2.38
Distal 7 16.67
Proximal and middle 1 2.38
Middle and distal 1 2.38
Meniscus sign
Absent 8 19.05
Present 5 11.90
Stent 4 9.52
Stent complications 0 0
CBD: common bile duct , IQR : interquartile range
Table 3-A: Evaluation of benign biliary strictures diagnosed by MRCP.
Biliary Strictures Evaluation Items N %
Biliary stricture 9 21.43
Stricture site
Distal CBD 5 11.9
Middle CBD 1 2.38
CHD 1 2.38
RHD 1 2.38
LHD 1 2.38
Stricture shape
Short regular smooth tapered 9 21.43

CHD: common hepatic duct, RHD: right hepatic duct, LHD: left hepatic duct, IHBRD: intrahepatic biliary radicles
dilatation.
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As shown in Table (3-B), MRCP was able
to detect malignant biliary stricture in
38.1% of the studied patients (21.43% was
in distal CBD, 9.52% was in hepatic
biliary confluence while it was located in
Left hepatic lobe in 2.38%). There was
external compression on the biliary tree in
4.76% of the patients with compression on
the CHD & CBD in 2.38% for each.
Regarding stricture shape, the most
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followed by obliterated hepatic ductal
confluence 9.52%.

As shown in Table (4), the most common
finding detected by MRCP was
Choledocholithiasis in 30.95% of the
studied patients followed by Cholelithiasis
in 26.19% then cholecystitis, Cancer head
of pancreas elicited by 16.67% of patients
and CBD benign stricture was detected by
14.29%.

common patterns were abrupt obstruction
of the distal CBD in 21.43% of patients

Table 3-B: Evaluation of malignant biliary strictures diagnosed by MRCP.

Biliary Strictures Evaluation Items N %
Biliary stricture 16 38.1
Stricture site

Distal CBD 9 21.43
Hepatic biliary confluence 4 9.52

LHD 1 2.38
External compression on CHD 1 2.38
External compression on CBD 1 2.38
Stricture shape

Abrupt obstruction of the distal CBD 9 21.43
Obliterated hepatic ductal confluence with hepatic mass 3 7.14
Obliterated hepatic ductal confluence with no obvious hepatic mass 1 2.38
Irregular thickening of LHD with hepatic focal lesions 1 2.38
Compression & obstruction of the CHD by metastatic hepatic hilar mass 1 2.38
Compression of the CBD by the large lesser sac mass 1 2.38
Table 4: MRCP diagnosis of the studied patients.

MRCP Diagnosis N %
Choledocholithiasis 13 30.95
Cholelithiasis 11 26.19
Cholecystitis 7 16.67
Cancer head of pancreas 7 16.67
CBD benign stricture 6 14.29
Cholangiocarcinoma 5 11.90
Cholangitis 3 7.14
Hepatic metastases 3 7.14
Post cholecystectomy biloma 3 7.14
CBD stent with no complications 3 7.14
Acute pancreatitis 2 4.76
periampullary carcinoma 2 4.76
Cystic duct stones 2 4.76
Choledochocele 1 2.38
Metastatic Porta hepatis mass with consequent biliary outflow obstruction 1 2.38
Large lesser sac mass with consequent biliary outflow obstruction 1 2.38
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Discussion:

Our study included 60 participants, 42
symptomatic patients and 18 normal
individuals- who were all investigated by
MRI/MRCP. Included patients were
categorized into 6 groups:
Group | included the normal individuals,
group Il included gall bladder (GB) related
abnormalities comprehending
cholecystectomy cases, while group I
included patients with CBD stones, with or
without CBD stent that were inserted as a
line of treatment. Coming to group 1V, it

included patients with cholangitis, hepatic
ducts stones and benign biliary stricture
that were diagnosed by MRCP, while
group V included patients with neoplastic
entities diagnosed by MRCP and finally
group VI included patients with acute
pancreatitis. The patient who had more
than one pathology- was shared on both
groups not only one group.

The 42 symptomatic patients involved 25
males and 17 females whose ages range
from 32 to 84 years and had symptoms of
biliary and or pancreatic diseases. All
patients were investigated with
MRI/MRCP to evaluate biliary tree and
pancreatic abnormalities. In our study, we
detected 90.48% of the symptomatic
patients having peripheral bile tracts
dilatation, where 88.1%, 90.48 and
78.57% had RHD, LHD and CHD
dilatation respectively; with 73.81% had
CBD dilatation.

Gall bladder related abnormalities (Group
I) presented in 19 of the 42 patients
including 8 cholecystectomy patients. The
gall bladder (GB) related abnormalities
included cholelithiasis
(including cystic duct stones) and
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cholecystitis.  Fourteen patients showed
GB stones (including 2 patients with cystic
duct stones) whose ages range from
38years to 80 years representing 33.33%
of the symptomatic patients whereas 8
patients showed cholecystitis representing
about 19% of the studied patients.

There was no significant gender
predilection of patients with gall bladder
stones in our study, as amongst the 14
patients with GB stones there were 7 males
and 7 females with cholelithiasis. This
doesn't totally match with what was
mentioned Knab et al., © .and Cianci and
Restini ., © who stated that female gender
is a risk factor for GB stones formation. In
our study, this would be a reflection of the
studied group not to the actual disease
prevalence itself.

In our study, MRCP was obviously useful
in the evaluation of post-cholecystectomy
complications as delineation of the
location of iatrogenic biliary tree injury,
evaluation of biomass and the inserted
pigtail catheters. Our findings were in keep
with what was stated by Khalid et al., "
and Sureka and Mukund., ® and Barbier et
al., @,

The current study included 8 patients with
cholecytectomy in whom we evaluated the
possible postcholecystectomy dilatation of
CBD. We excluded two patients with
postcholecystectomy  choledocholithiasis
as the presence of CBD stones can itself
cause CBD dilatation that could definitely
interfere with the evaluation of CBD
diameter in postcholecystectomy patients.
In our study, there was no notable
dilatation in CBD diameter after 1 month
of cholecystectomy regardless the age of
the patient, whereas after more than 1 year
there was dilatation of the CBD caliber
that could reach 10 mm. In our study, all
patients in this subgroup were in the 6th to



7th decade of age. This coped with what
was mentioned by Park et al., @ that a
CBD dilatation within 10 mm in
gallbladder resected patients can be
regarded as normal physiological change.
The results also kept up with what was
stated by Pallaneeandee et al., ™ that this
post-cholecystectomy dilatation can be
attributed to compensatory adaptation of
the CBD in the absence of the gallbladder.
In our study, biliary stones weren't only
detected in GB but also in CBD and
hepatic ducts (group Il patients). MRCP
detected CBD stones in 30.95% of the
symptomatic patients of the study with
7.14% of them had inserted CBD stents as
a line of treatment of biliary stones.
Meniscus sign was detected in 11.90 % of
the symptomatic patients representing
38.46% of patients with
choledocholithiasis and all were detected
at the distal CBD. Meniscus sign of the
CBD was defined by Siva P. etal., ™ as a
sharp cutoff of a dilated CBD at the
ampulla, often with a well marginated
“meniscus” configuration, that can hint at
the presence of an impacted CBD stone.

In the present study, the MRCP findings of
patients with choledocholithiasis were
correlated with ERCP intervention of the
same patients. In comparison to ERCP as a
gold standard, MRCP as regards the
diagnosis of biliary stones shows 100%
sensitivity, 94.74% specificity, 92.31%
PPV, 100% NPV with an overall
diagnostic accuracy of 96.77%. Our
findings keep with what was mentioned by
Cetiner-Alpay et al., ¥ that with ERCP
as the gold standard, the sensitivity,
specificity, PPV, NPV and accuracy of
MRCP for diagnosis of choledocholithiasis
were 100%, 94.7%, 95.4%, 100% and
97.5%, respectively. However, Ali et al.,
@4 found the sensitivity, specificity, PPV
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and NPV for MRCP were 89.3%, 78.1%,
64% and 94.3%, respectively, for
choledocholithiasis .

The variation in the MRCP results of
diagnosing the CBD stones compared to
the ERCP can be attributed to the variation
in the MRCP protocol itself. One more
explanation was mentioned by Christina et
al, 2023 @ who stated that when
additional pre- ERCP imaging was
performed (EUS/MRCP), the chance of
CBD sludge or stones during ERCP
increased. Timing is of importance, and it
was revealed that a delay of more than two
days between diagnostic imaging (EUS/
MRCP) and ERCP reduces the chance of a
positive ERCP. Additional imaging by
EUS or MRCP should be repeated if the
time interval exceeds 2 days.

In the current study, we detected biliary
stones not only in GB or CBD but also in
hepatic ducts (Group IV patients). Hepatic
ducts stones were detected in 7.14% of
symptomatic patients. As per Sakpal et al.,
@8 hepatolithiasis is defined as the
presence of biliary stones in the bile ducts
proximal to the confluence of the right and
left hepatic ducts, irrespective of the co-
existence of biliary stones in the common
bile duct (CBD) and/or gallbladder. Kim et
al.,*” stated that MRCP is a more
effective diagnostic method for the
evaluation of intrahepatic stones than
ERCP that compared with common bile
duct stones is neither an effective
treatment method nor an accurate
diagnostic modality for intrahepatic stones.
The present study showed that 14.29 % of
the symptomatic patients of the study had
benign CBD strictures (Group IV patients)
diagnosed by MRCP. All stricture
involved short segment of the CBD that
appeared regular, symmetric with smooth
tapered margins with no complete
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obstruction of the CBD. No restriction was
detected in DWI of the strictures. Our
findings of the benign CBD strictures kept
with what was mentioned by Shanbhogue
et al.,"® and Shabanikia et al ., . In
comparison to ERCP as a gold standard,
MRCP gave for the diagnosis of benign
biliary strictures 85.71% sensitivity, 100%
specificity, 100% PPV, 94.74 NPV with
an overall accuracy of 96%. Our results
kept with Cetiner-Alpay et al ., ™ who
stated that with ERCP as the gold
standard, the sensitivity, specificity, PPV,
NPV and accuracy of MRCP for diagnosis
of benign biliary strictures were 93.7%,
100%, 100%, 99%, and 99%, respectively.
Ali et al., ® reported the sensitivity,
specificity, PPV and NPV were 37.5%,
94%, 37.5% and 94% respectively. They
attributed the substantially low sensitivity
of their study - compared to the
international data - to the small number of
patients (8.7%) who definitely had
strictures. Another possible explanation for
this may be the different MRCP protocols
used for the detection of biliary diseases.

We reviewed the published literature to
assess the MRCP criteria of differentiating
malignant from biliary strictures. As pe
Nirhale etal., ® Shabanikia etal . @
,Wang etal., @  suthar. etal., @
irregular, long, asymmetric, or abrupt
narrowing of the biliary and/or pancreatic
duct were considered as malignant
features. Besides, a narrow segment
accompanied by solid mass, vascular
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and/or organ invasion, distal pancreatic
parenchymal atrophy, distant metastases,
lymph nodes infiltration or areas of low
signal intensity in the pancreatic head on
T1-weighted unenhanced images were
considered as malignant stricture. The
appearance of the “double duct sign”,
which includes the dilation of the common
bile duct and main pancreatic duct, is
classically seen with cancer head of
pancreas. Furthermore, Rabie et al ., ¢ |
Abd Elwhab etal ., @ | Leeetal ., @
and Cetiner-Alpay et al ., “® emphasized
that combined use of DWI with MRCP-
was of better capability of detection of
abnormal lesions and the differentiation of
malignant from benign tumor-like lesions
in the biliopancreatic tract and can be used
as a reasonable alternative technique for
the assessment of the pancreaticobiliary
tract in the setting of a contraindication to
contrast agents such as renal insufficiency
or contrast allergy .

In our study, we detected 38.1% of the
symptomatic patients to have neoplastic
entities (Group V patient). We depended
upon the above-mentioned criteria in the
reviewed literature as a reference in our
MRI/MRCP diagnosis. Based on the
MRI/MRCP criteria, 16.67 % they had
cancer head of pancreas, 4.76 % had
periampullary carcinoma, 11.9 % had
cholangiocarcinoma and 4.76 % had
biliary tract obstruction by external
compression from extra-biliary masses.
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T2WI

Figurel: 65 years old male patient with obstructive jaundice. MRCP shows moderate IHBRD involved both

hepatic lobes with dilated CBD down till its distal part where a large filling defect of signal void is seen
impacted. Pancreas showed normal signal with normal PD, as shown in figure. MRCP Diagnosis:
Choledocholithiasis. ERCP shows dilated CBD with stones and deformed duodenal bulb.

The gender predilection and age of the
patients who were diagnosed as cancer
head of pancreas in our study kept with
what was mentioned Hu et al., ®. The
detected imaging characteristics of the
pancreatic head masses keept with the
features mentioned by Nakaoka et al., ®®
Ahualli, 2007 ®” and Agrawal and VVohra,
2017 @8

We detected 4.76 % of the symptomatic
patients having periampullary soft tissue
lesions. Our diagnosis based on the MRCP
findings was periampullary carcinoma in
both patients. Our findings kept with what
was mentioned by Shabanikia et al ., 2021
@) Leeetal. @, Ahualli, ® and
Agrawal and Vohra , ¢®
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The present study showed that 11.9 % of
the patients with symptoms of obstructive
jaundice had biliary strictures with features
kept with the malignant strictures stated in
the abovementioned literatures. The
gender predilection was 3 males: 2 females
whose ages ranged from 54 years to 80
years. Our diagnosis kept with what was
mentioned by Foster et al.,®), Engelbrecht
etal ., ®  Seo etal., ®” and Mahajan et
al., GV

In the present study, there was two more
patients with large soft tissue masses
causing external compression of the biliary
outflow. The first patient had a large soft
tissue  lesser sac  mass  which
hisopathological  correlation  revealed
lymphoma. The other patient had large
heterogenous soft tissue mass epicentered
at the hepatic hilum inseparable from the
pancreatic head that hisopathological
correlation revealed metastatic right lung
poorly differentiated carcinoma.

The last group of patients in our study was
patients with acute pancreatitis (group V1).
Our diagnosis of the first patient was acute
interstitial edematous pancreatitis, yet
acute necrotizing pancreatitis of the other
patient. The detected findings kept with
what was stated by Walkowska et al ., ®? |
Brizietal ., ¥ and Huan Sunetal ., ®%
about the imaging features of the acute
pancreatitis . As per Sevensma et al ., &
since MRCP is a relatively expensive
study, it should be reserved for patients
who will more likely benefit from it with
acute gallstone pancreatitis benefited more
from MRCP than patients with other
causes of acute pancreatitis.

Limitations of the study:
Surgical/histopathological/ERCP
correlation could not be performed in all
cases as some cases of both benign and
malignant  pathologies- were treated
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conservatively. Moreover, not all
pancreaticobiliary ~ pathologies  were
included in the study e.g., chronic
pancreatitis.

Conclusion:

MRCP is a noninvasive beneficial
diagnostic tool that has a pivotal role in
diagnosis  pancreaticobiliary  disorders.
Regardless of its cost, availability and
time-consuming factors, it can be used to
guide the further step of management in
patients with obstructive jaundice.
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