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Introduction
Patients with autoimmune pancreatitis (AIP) often
present with vague abdominal pain, jaundice, or
weight loss. Differentiating AIP from pancreatic
cancer is important to avoid unnecessary surgery
or invasive intervention. When CT or MR reveals
characteristic imaging findings of AIP, it is not
difficult to make a correct diagnosis. However,
differentiating AIP from pancreatic carcinoma on
CT or MR can be very difficult at times. AIP is one
of the most common benign conditions for which
pancreatic resection is performed for suspected
pancreatic carcinoma (5, 29). Combinations of
ancillary findings may lead to correct diagnosis;
therefore, it is important to be familiar with the
various imaging findings of AIP.

Features of Autoimmune
Pancreatitis

segment of pancreatic parenchyma (21). In a
small number of cases, the focally enlarged
segment forms a low-attenuation mass and may
be indistinguishable from pancreatic cancer (21,
23, 27, 28). The demarcation between the normal
parenchyma tends to be sharp in such cases (27).
Atrophy of the pancreas upstream to the focally
involved area is uncommon in patients with AIP
as opposed to patients with pancreatic carcinoma.
The pancreas may exhibit a long segment of low
attenuation without mass-like enlargement. Rarely
AIP may present as multiple low-attenuation
lesions (9). Finally, the pancreas may appear
normal in size or atrophic in 9-36% of patients (3,
22, 23). A normal size pancreas may result from a
milder form of disease, but in such cases the
enhancement pattern is usually altered (22).
Pancreatic atrophy usually represents a late
burnt-out phase of the disease or post-treatment
state (21).

Pancreatic Parenchymal Morphology

Capsule Sign

Diffuse parenchymal enlargement of pancreas is
the characteristic feature of AIP seen in 24-73%
of patients (Figure 1) (3, 8, 21-23). The
pancreatic border becomes featureless with
effacement of the lobular contour of the pancreas,
resulting in the so-called “sausage shaped
pancreas” (21). Focal, mass-like enlargement of
the pancreas is seen in 18-40% of patients with
AIP (21-23, 28). Any portion of the pancreas can
be involved, but involvement of the pancreatic
head is more common (15, 22). The enlarged
segment of the pancreas is typically isoattenuating compared to the non-enlarged

A capsule-like rim (Figure 1) is a highly specific
sign of AIP, and can been seen in 14-48% of
patients with AIP (8, 21-23). The capsule-like rim
is low attenuation on contrast-enhanced CT, and
hypo-intense on both T1- and T2-weighted
images, and shows delayed enhancement on MR.
The rim may diffusely surround the entire
pancreas or only focal regions (22). The rim is
thought to represent peripancreatic extension of
the characteristic inflammatory cell infiltration (8).
This is contrary to the high-attenuation rim which
can be sometimes seen in infiltrating pancreatic
carcinoma (2).

This work is subject to a Creative Commons Attribution 3.0 license.

Figure 1. CT abdomen with contrast demonstrating a
diffusely enlarged, hypoattenuating pancreas with a
capsule-like rim.

The high-attenuation rim represents compressed
normal parenchyma by carcinoma.

Pancreatic Parenchymal Enhancement
The enhancement pattern of the pancreatic
parenchyma should be carefully evaluated on CT
or MR using multi-phasic technique, because it
often gives a helpful clue to the diagnosis. The
involved segment(s) of the pancreas commonly
demonstrate delayed enhancement in AIP (8). CT
attenuation of the pancreas in AIP is similar or
higher than that of the liver and lower than that of
spleen during the pancreatic phase, and is similar
or higher than that of the liver and higher than that
of spleen in hepatic phase on a biphasic CT scan
(15, 30). Quantitatively, one study showed that
the mean CT attenuation value of the pancreatic
parenchyma in AIP was significantly lower than in
normal controls during the pancreatic phase (AIP:
85 HU, normal pancreas: 104 HU; p < 0.05), but
not significantly different in the hepatic phase
(AIP: 96 HU, normal pancreas: 89 HU; p = 0.6)
(24). Similar enhancement patterns were
observed on MR (14, 20).
A similar enhancement pattern is also seen in
patients with focal AIP; decreased enhancement
during the pancreatic phase with delayed
enhancement during the hepatic phase. On the
other hand, pancreatic carcinoma commonly

shows decreased enhancement in the pancreatic
phase with a minimal change in the enhancement
in the hepatic phase. Wakabayashi et al.
evaluated the CT enhancement pattern in 9
patients with focal AIP (28). Of the 9 patients, 6
lesions were hypo-attenuating in the early phase
but all were homogeneously iso-attenuating in the
delayed phase. Conversely, only 2 of 80 patients
with pancreatic carcinoma had homogeneous
enhancement in the delayed phase. A different
study showed that the mean CT attenuation value
of focal AIP was not significantly different in the
pancreatic phase (AIP: 71 HU, carcinoma: 59 HU;
p = 0.06), but was significantly higher than
carcinoma in the hepatic phase (AIP: 90 HU,
carcinoma: 64 HU; p < 0.001) (24). Delayed
enhancement of the mass or focally enlarged
segment, defined as a 15-HU or greater increase
from the pancreatic phase to the hepatic phase,
was found in 7 of the 13 patients with focal AIP
(54%) and in 5 of 33 patients (15%) with
carcinoma (p = 0.02) (24).

MR features of autoimmune pancreatitis
On MR, the pancreas is diffusely hypointense on
T1-weighted images and slightly hyperintense on
T2-weighted images (Figure 2) (8, 14, 20, 21).
Enhancement characteristics on MR are similar to
that seen on CT. Diffusion-weighted MR has been
shown to be helpful in differentiating AIP from
pancreatic cancer. Kamisawa et al showed
apparent diffusion coefficient values were
significantly lower in AIP (1.01 +/- 0.11 x 10-3
mm2/s) than in pancreatic cancer (1.25 +/- 0.11 x
10-3 mm2/s) and normal pancreas (1.49 +/- 0.16 x
10-3 mm2/s) (P<0.001) (11). Taniguchi et al
showed that apparent diffusion coefficient values
were significantly lower in AIP (0.97 +/- 0.18 x 10-3
mm2/s) compared to other types of chronic
pancreatitis (1.45 +/- 0.10 x 10-3 mm2/s) (26). In
addition, diffusion weighted MR was helpful in
reclassifying what appeared to be focal massforming AIP to diffuse AIP by showing diffusely
decreased apparent diffusion coefficient values in
the non-enlarged pancreatic segment.
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Pancreatic Ductal Imaging
Diffuse or segmental narrowing of the main
pancreatic duct is the characteristic ERCP finding
of AIP (ERCP Features of Autoimmune
Pancreatitis) (6, 21). Diffuse narrowing of the duct
is often difficult to differentiate from a normal
caliber duct on CT or MR. Segmental narrowing of
the main pancreatic duct may be seen as a poorly
visualized segment on CT or MRCP compared to
a normal caliber pancreatic duct in uninvolved
segments of pancreas (12, 19). Mild pancreatic
ductal dilation may be present upstream to the
narrowed segment. The degree of main
pancreatic duct dilation is usually milder than that
seen in cases of pancreatic carcinoma. A
relatively specific main pancreatic duct change of
AIP is multifocal narrowing, and this may be
depicted on CT or MRCP (1, 19). Although it is
helpful if classic abnormalities are present, MRCP
often does not provide adequate visualization of
the main pancreatic duct, and is thus not
considered as a satisfactory means of pancreatic
ductal imaging in the current diagnostic criteria
(Diagnosis of Autoimmune Pancreatitis). The duct
penetrating sign, visible duct within a mass, may
be helpful in differentiating AIP from pancreatic
cancer (7, 16). Secretin stimulated MRCP may
enhance detection of pancreatic duct penetrating
sign (1). Enhancement of the pancreatic duct wall
may be present in patients with AIP on portal
phase or delayed phase CT (13, 22).

Miscellaneous pancreatic findings
Pancreatic pseudocysts and/or calcifications are
typically associated with alcohol-induced chronic
pancreatitis (28). However, calcifications are seen
in 14-32% and cysts are seen in 10-12% of
patients with AIP (22, 23), especially in the late or
post-acute phase; therefore, presence of
calcifications or cysts should not exclude the
possibility of AIP (17, 18). Vessels are commonly
involved by the extension of peripancreatic soft

tissue in patients with AIP (44-68%). Involved
veins are often narrowed, but occlusion may also
occur (22).

Figure 2. MRI abdomen (T2 weighted image)
demonstrating diffuse pancreatic enlargement with lowT2 signal rim around the tail.

Extra-pancreatic
abdomen

involvement

in

the

The most common site of extra-pancreatic
involvement is the biliary tree presenting with
asymptomatic liver test abnormalities or jaundice
(23). On imaging, biliary involvement commonly
appears as multifocal biliary strictures similar to
primary sclerosing cholangitis. On CT or MR, the
strictured bile duct commonly appears as diffuse
or focal thickening of the wall. Rarely, it may form
a mass which mimics cholangiocarcinoma. The
kidneys are also commonly involved (25). On CT
or MR, renal lesions are commonly bilateral and
multiple, predominantly involving renal cortex
(Figure 3). Renal parenchymal lesions can be
classified as small peripheral cortical nodules,
round or wedge-shaped lesions, and diffuse
patchy involvement. Renal lesions may present as
a large solitary mass which mimics primary renal
neoplasm. Retroperitoneal fibrosis is seen in 10%
of cases (Figure 4).

capsule-like rim, and common bile duct strictures
were not helpful in distinguishing the two types.
An international multicenter survey showed that
diffuse swelling of pancreas was more common in
type 1 compared to type 2 AIP (40% vs 25%)
(10). The pattern of extrapancreatic organ
involvement is distinct between the two types and
helpful when present (10). Biliary or renal
involvement and retroperitoneal fibrosis are
exclusively seen in type 1 AIP, whereas
inflammatory bowel disease is commonly
associated with type 2 AIP (10).
Figure 3. CT abdomen with contrast demonstrating
diffuse pancreatic enlargement with hypoattenuation.
Multiple wedge-shaped low attenuation lesions are
present in the bilateral renal cortices.

Figure 4. Gadolinium-enhanced MRI abdomen (T1
weighted image) demonstrating enhancing, soft tissue
thickening surrounding the abdominal aorta, consistent
with retroperitoneal fibrosis.

Summary
Imaging features of CT and MR are critical for
establishing the diagnosis of AIP and excluding
other potential etiologies, particularly pancreatic
cancer.
Classic imaging features which are
relatively specific for AIP include diffuse
pancreatic
enlargement,
presence
of
a
hypoattenuating capsule rim, and delayed
parenchymal enhancement. Although not always
present, findings of multifocal narrowing of the
main pancreatic duct or other organ involvement
such as biliary strictures, renal involvement, and
retroperitoneal fibrosis are helpful clues for AIP
diagnosis. The imaging variants of AIP (focal and
multifocal
involvement)
are
sometimes
indistinguishable from malignancy and require
careful evaluation for collateral diagnostic
evidence.

Differences in type 1 and type 2 AIP
A recent study by Deshpande et al (4) showed
that pancreatic tail cut-off sign was only seen in
type 2 AIP (4/10). Other imaging features such as
the type of pancreatic swelling, presence of
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