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RAPID COMMUNICATION
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Abstract

AIM: To evaluate magnetic resonance cholangiopancre-
atography (MRCP) findings in conjunction with magnetic
resonance (MR) images in autoimmune pancreatitis (AIP)
patients.

METHODS: Nine patients with AIP underwent MRI,
MRCP, endoscopic retrograde cholangiopancreatography
(ERCP), computed tomography, and ultrasonography.
The MRCP and MR images taken before and after steroid
therapy were reviewed and compared with other imaging
modalities. The MRCP findings of the AIP cases were
compared to those of 10 cases with carcinoma of the
head of the pancreas.

RESULTS: On MRCP, the narrowed portion of the main
pancreatic duct noted on ERCP was not visualized, while
the non-involved segments of the main pancreatic duct
were visualized. The degree of upstream dilatation of
the proximal main pancreatic duct was milder than
that seen in cases of pancreatic carcinoma. Stenosis
or obstruction of the lower bile duct was detected
in 8 patients. MR images showed enlargement of
the pancreas with decreased signal intensity on T1-
weighted MR images, increased signal intensity on T2-
weighted MR images, and, in 3 patients, a hypointense
capsule-like rim. After steroid therapy, the previously
not visualized portion of the main pancreatic duct was
seen, along with improvement of the bile duct stenosis.
Pancreatic enlargement decreased, and the abnormal
signal intensity on both T1- and T2-weighted MR images
became isointense.

CONCLUSION: MRCP cannot differentiate irregular
narrowing of the main pancreatic duct seen with AIP
from stenosis of the main pancreatic duct seen with
pancreatic carcinoma. However, MRCP findings in
conjunction with MR imaging of pancreatic enlargement
that shows abnormal signal intensity on T1- and T2-
weighted MR images are useful in supporting a diagnosis
of AIP.
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INTRODUCTION

Autoimmune pancreatitis (AIP) has recently been
described as a peculiar type of chronic pancreatitis
with underlying autoimmunity' . Patients with AIP
almost always have enlargement of the pancreas“'sl,
and their major presenting symptom (65%""-68%") is
obstructive jaundice due to obstruction of the bile duct.
Since, pancreatic or bile duct carcinoma is suspected,
pancreaticobiliary duct system is examined by endoscopic
retrograde cholangiopancreatography (ERCP). The
hallmark finding of AIP on direct pancreatogram is
irregular narrowing of the main pancreatic duct; stenosis
of the intra- or extrahepatic bile duct is frequently detected
on cholangiography!**",

Magnetic resonance cholangiopancreatography
(MRCP) has become popular as a non-invasive method
for obtaining high quality images of the pancreaticobiliary
tree™, Although the features of AIP on computed
tomography (CT) and ERCP have been reported, the
MRCP features of AIP have not been clarified. The aim
of this study was to describe the MRCP findings in AIP
patients before and after steroid therapy and to review the
utility of MRCP for the diagnosis for AIP.
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Figure 1 A: On MRCP of a patient
with autoimmune pancreatitis, 2
segmentally skipped lesions of the
main pancreatic duct in the head
and body of the pancreas were
not visualized; B: After steroid
therapy, the entire MPD was seen
on MRCP.

ERCP

MRCP

Diffuse narrowing of MPD in entire pancreas (1=1)
Segmental narrowing of MPD in the head of pancreas (1 =3)
Two skipped narrowing of MPD in the head and body of pancreas (1=3)

Segmental narrowing of MPD in the tail of pancreas (1=2)

Non-visualized MPD in entire pancreas (n=1)

Non-visualized MPD in the head of pancreas (1n=3)

Two skipped non-visualized MPD lesions in the head and body of pancreas (1 =3)
Non-visualized MPD in the tail of pancreas (n=2)

MPD: main pancreatic duct.

MATERIALS AND METHODS
Subjects

Nine patients (6 males and 3 females, average age
60.3 years) with AIP who had MRCP in the time petiod
from 1997 to 2005 were enrolled in this study. All
patients had ERCP, ultrasonography (US), and CT. ERCP
showed irregular narrowing of the main pancreatic duct
in all patients [diffuse (# = 1), segmental-head (» = 3),
segmentally skipped-head and body (z = 3), segmental-
tail (# = 2)]. CT and US showed enlargement of the
pancreas in 8 patients [diffuse (# = 3), segmental-head (»
= 3), segmental-tail (# = 2)]. Six patients had elevations
of serum IgG, 7 patients had elevations of serum IgG4,
and 3 patients had antinuclear autoantibody. Six patients
presented with obstructive jaundice. On cholangiography,
stenosis of the bile duct was detected in 8 patients
[lower common bile duct (# = 5) and intrahepatic and
lower common bile duct (#z = 3)]. All patients were given
steroid treatment and responded both morphologically
and serologically. From the radiological and serological
findings, in addition to effectiveness of steroid treatment,
all 9 patients were diagnosed as having AIP.

Methods

MRCP was done using a 1.5 T magnetic resonance
imaging (MRI) machine (INTERA, PHILIPS Co Ltd,
Netherlands) by coronal heavily T2-weighted single-shot
rapid acquisition with relaxation enhancement. The MRCP
and MR images taken before and after steroid therapy were
reviewed and compared with other imaging modalities. The
MRCP findings of the AIP cases were compared to those
of 10 cases with carcinoma of the head of the pancreas.

RESULTS

The narrowed portion of the main pancreatic duct seen
on ERCP was not visualized on MRCP, while the non-
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involved segments of the main pancreatic duct were seen
on MRCP. On MRCP, the entire main pancreatic duct
was not seen in 1 patient in whom the main pancreatic
duct showed diffuse narrowing on ERCP. In 3 patients in
whom the main pancreatic duct was segmentally narrowed
in the head region on ERCP, the MRCP visualized the
main pancreatic duct only in the body and tail of the
pancreas, but not in the head region. In 2 patients, MRCP
showed the main pancreatic duct only in the head and
body of the pancreas, but not in the tail region. On MRCP,
2 segmentally skipped lesions of the main pancreatic
duct in the head and body of the pancreas were not
visualized in 3 patients (Figure 1A and Table 1). Although
upstream dilatation of the proximal main pancreatic duct
was detected in 6 patients, the degree of dilatation was
milder than that in cases of pancreatic carcinoma. Stenosis
ot obstruction of the lower bile duct was detected in 8
patients, of whom 3 patients also showed stenosis of the
intrahepatic bile duct accompanied by dilatation of the
proximal bile duct, similar to the findings on ERCP.

All patients showed enlargement of the pancreas with
abnormal signal intensity on T1- and T2-weighted images,
though the degree of abnormal intensity was different
among the cases. On T1-weighted MR images, the signal
intensity of the affected pancreatic lesion was decreased
compared to the signal intensity in the liver (Figure 2A).
T2-weighted MR images showed increased signal intensity
in the pancreatic parenchyma compared to that of the liver
(Figure 2B). A capsule-like rim, which was hypointense
on both T1- and T2-weighted images, was detected in 3
patients.

After steroid therapy, the portion of the main
pancreatic duct that was previously not visualized on
MRCP was seen (Figure 1B), and an improvement of
the upstream dilatation of the proximal main pancreatic
duct was evident. Stenosis or obstruction of the lower or
hilar bile duct was found to be improved. The enlarged
pancreas became normal in size (# = 6) or atrophic (# =
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Figure 2 A: On T1-weighted MR images of a patient with autoimmune pancreatitis, the signal intensity of the affected pancreatic lesion was slightly decreased compared
to the signal intensity in the liver; B: T2-weighted MR images showed increased signal intensity in the pancreatic parenchyma than that of the liver with a capsule-like rim
which was hypointense; C: After steroid therapy, the enlarged pancreas became atrophic on T1-weighted MR images.

3) after steroid therapy. In all patients on both T1- and
T2-weighted MR images, the abnormal signal intensity
improved to being isointense with that of the liver, and the
capsule-like rim disappeared (Figure 2C).

DISCUSSION

Since Yoshida ez al” first proposed the existence of AIP in
1995, many cases of AIP have been reported. This unique
form of chronic pancreatitis appears to be a distinct
disease entity. AIP occurs predominantly in elderly males
and frequently presents as obstructive jaundice!*””. This
presentation is also typical of pancreatic carcinoma. As
most patients with AIP respond to oral steroid therapy,
an accurate diagnosis of AIP is necessary to avoid
unnecessary laparotomy or pancreatic resection. Recently,
MRCP has become a viable alternative to diagnostic ERCP
as a non-invasive method for obtaining high quality images
of the pancreaticobiliary tree™™. We compared MRCP
findings and MR images before and after steroid therapy in
AIP patients.

The characteristic radiological images of AIP include
irregular narrowing of the main pancreatic duct on ERCP
and enlargement of the pancreas on CT and US> The
irregular narrowing of the main pancreatic duct on direct
pancreatography, which is usually longer than the stenosis
of the main pancreatic duct detected in patients with
pancreatic carcinoma, is one of the useful findings that
differentiate AIP from pancreatic carcinoma'™™'". In the
present study, the narrowing of the main pancreatic duct
on ERCP was not visualized on MRCP, while the other
region of the main pancreatic duct was visualized. After
steroid therapy, the previously unvisualized lesions of the
main pancreatic duct were seen. Thus, non-visualization of
the main pancreatic duct might suggest narrowing of the
main pancreatic duct. MRCP cannot differentiate irregular
narrowing of the main pancreatic duct from stenosis of
the main pancreatic duct in pancreatic carcinoma; thus,
ERCP is necessary to diagnose AIP. However, MRCP
findings of skipped, non-visualized main pancreatic duct
lesions, accompanied by a lesser degree of upstream main
pancreatic duct dilatation than that seen in pancreatic
carcinoma, might suggest the presence of AIP. The MRCP
of AIP patients frequently showed stenosis of the intra-
or extrahepatic bile duct. T1-weighted MR images of
AIP patients showed enlargement of the pancreas with

decreased signal intensity, while T2-weighted MR images
showed increased signal intensity, sometimes associated
with a hypointense capsule-like rim in the involved
segments. In previous reports, a decreased signal intensity
on T1-weighted MR images, reflecting fibrosis in the
pancreatic parenchyma, has been reported. Irie e al""
noted the hypointense capsule-like rim in the involved
segment on T2-weighted MR images; this appears to be a
characteristic finding of AIP, and is thought to be related
to an inflammatory process involving peripancreatic tissue.

There have been no previous reports dealing with the
change in the intensity in the pancreas of patients with
AIP after steroid therapy. In the present study, on both
T1- and T2-weighted MR images, abnormal signal intensity
of the pancreas improved to isointensity with that of the
liver. The enlargement of the pancreas and the capsule-like
rim disappeared. Thus, MRCP and MR images are useful
for evaluating the effectiveness of steroid therapy.

In conclusion, MRCP cannot differentiate the irregular
narrowing of the main pancreatic duct seen with AIP
from the stenosis of the main pancreatic duct seen with
pancreatic carcinoma. However, the MRCP findings of
skipped, non-visualized main pancreatic duct lesions,
accompanied by a lesser degree of upstream dilatation
of the main pancreatic duct, might suggest the presence
of AIP. These MRCP findings, in conjunction with MR
images of pancreatic enlargement showing abnormal
signal intensity on T1- and T2-weighted MR images, are
useful in supporting a diagnosis of AIP.
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