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Autoimmune pancreatitis (AIP) is an unusual
type of chronic pancreatitis having an
underlying autoimmunity mechanism.
Lymphoplasmacytic infiltration and fibrosis
on histology, and elevated IgG levels or
detected autoantibodies on laboratory data
support the concept of AIP. Periductal
lymphoplasmacytic infiltration and fibrosis,
its preferential occurrence in the pancreatic
head, and venulitis characterize autoimmune
pancreatitis [1]. AIP should be distinguished
from alcoholic chronic pancreatitis because
steroid therapy for the former type is
effective, morphologic changes are reversible,
and pancreatic function can return to normal
levels [2]. Difficulties can also arise in
differentiating AIP from pancreatic
carcinoma, as AIP predominantly affects
elderly men, who frequently present with
jaundice but without the features of acute
pancreatitis, while there can be elevation of
serum tumor markers. Other than clinical
findings, there are also imaging findings
which can be confusing: stenosis of the bile
duct, segmental pancreatic enlargement or
narrowing of the main pancreatic duct, and
angiographic abnormalities which can cause
confusion in the differential diagnosis
between AIP and pancreatic carcinoma [3]. In
fact, in many cases, patients with the focal
form of AIP undergo surgery with a clinical
and radiological diagnosis of pancreatic
carcinoma [4, 5].

In order to obtain a correct diagnosis it is
necessary to investigate all available
information.

1. Clinical information: clinical features are
non-specific and include upper abdominal
pain, easy fatigability, and jaundice, which
can simulate a neoplastic process. A high titer
of serum gamma-globulin and IgG, the
presence of autoantibodies and other
autoimmune disorders in about 50% of the
patients, are characteristically found in AIP
[6, 7]. In particular, there is an association
between AIP and other autoimmune disorders
such as Sjögren syndrome, primary sclerosing
cholangitis, primary biliary cirrhosis,
ulcerative colitis, and systemic lupus
erythematosus [7, 8, 9, 10].

2. Morphological information: with all the
currently available imaging techniques (US,
CT, MR), we can explore the morphology of
the pancreatic gland with high sensitivity. AIP
can be expressed by a focal or diffuse
enlargement of the pancreatic gland. Whether
the distribution is diffuse or focal seems to be
related to the stage or the extent of the disease
[11]; some cases of AIP starting as localized
"mass-forming" pancreatitis and evolving to a
diffuse form have been reported [12].
Ultrasound (US) is often the first imaging
technique to be utilized in a patient with
obstructive jaundice or with upper abdominal
pain. At US, a hypoehoic diffuse swelling in
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the pancreas (sausage-like appearance: Figure
1a) [13] or a focal swelling of the pancreas
(Figure 2a) simulating a neoplastic lesion can
be observed at AIP, as well as a dilation of the
extrapancreatic bile duct, secondary to an
involvement of its intrapancreatic portion. On
color-Doppler, the enlarged pancreas can
show hypervascularity [14]. Conventional US
is not able to show the irregular focal or
diffuse narrowing of the main pancreatic duct
or of the intrapancreatic bile duct, which
represents one of the main diagnostic criteria
for AIP at ERCP [6]. Moreover,
extrapancreatic bile duct changes such as the
stricture of the bile duct at the hilus or
intrahepatic area can be observed in patients
with AIP [15], with a similar pathogenic
mechanism of pancreatic abnormalities and

response to steroid therapy [10, 16], not
demonstrated with conventional US.
Furthermore, US is very operator-dependent
and is limited when studying obese patients or
patients with excessive meteorism. The recent
development of contrast agents for ultrasound
has significantly extended its clinical
applications, not only in the detection and
characterization of focal liver lesions, but in
permitting a real-time evaluation of the
different vascular phases. Contrast-enhanced
ultrasonography (CEUS) can successfully
visualize fine vessels in pancreatic lesions and
may play a pivotal role in the depiction and
differential diagnosis of pancreatic tumors
[17, 18].
In particular, some Authors have analyzed the
enhancement of focal pancreatic lesions and it
has been shown that, while most of the
inflammatory pancreatic masses, show a
pattern of enhancement similar to the normal
pancreatic gland (“isovascular”: Figure 1b), a
focal pancreatic tumor is hypovascular to the
surrounding normal parenchyma (Figure 3),
with a sensitivity and accuracy rate of
differentiating both diseases on CEUS of 98%
and 95%, respectively, while on CT they were
both 73% [18]. Similar results were found by
Ozawa et al. [19]. Numata et al. [20]
compared the vascularity of pancreatic lesions
on CEUS with the pathologic findings
(fibrosis and inflammation) in 6 patients with
AIP. The AIP lesions exhibited mild (n=1),

Figure 1. A 45-year-old male with diffuse autoimmune
pancreatitis (a. b. c. d.). US shows a diffuse
enlargement of the pancreas with sharp margins (a.).
CEUS with 2.4 mL of Sonovue (Bracco, Milano, Italy):
a diffuse enhancement of the pancreatic gland can be
appreciated (b.). Contrast enhanced MR, arterial phase:
the affected gland shows delayed enhancement, with
sparing of the peripheral portion of the gland (c.).
MRCP: a clearly visible stenosis of the main pancreatic
duct as well as of the intrapancreatic portion of the
biliary duct, which is distended in its extrapancreatic
tract (d.). Fifteen days after steroid therapy (e. f.). The
volume and the echogenicity of the gland is normal
(e.). At MRCP, the Wirsung duct and the biliary duct
are better visualized (f.).

Figure 2. A 27-year-old male with focal autoimmune
pancreatitis (a. b. c. d.). US shows a focal enlargement
of the head of the pancreas (a.). At CT (b. c. d.) the
lesion shows homogeneous delayed enhancement,
better visualized in the venous phase (d.). The
peripancreatic vessels are not involved by the lesion.
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moderate (n=3), or marked (n=2)
enhancement in almost all the lesions in both
the early and the delayed phases, having a
direct correlation with the pathologic degree
of inflammation and an inverse correlation
with the degree of fibrosis associated with
AIP. The vascularity of all 3 lesions which
were followed-up had decreased on the CEUS
images after steroid therapy [20]. In another
observation, CEUS showed diffuse strong
enhancement of the thickened bile duct wall,
possibly due to inflammation [21].
At both CT and MR a focal or diffuse
swelling of the pancreatic gland can be
observed, similarly way to US [22]. Dynamic
imaging at CT or MR shows a delayed
enhancement of the involved segments of the
gland (Figures 1c, 2c, 2d, 4b, 4c) [11, 23]. In
some cases, minimal peripancreatic stranding
suggesting inflammation can be seen [4].
Moreover a capsule-like smooth rim can be
observed, which is hypodense on CT and
hypointense on T2 weighted images, showing
delayed enhancement on dynamic imaging
(Figure 4d) [12, 22], which is thought to
correspond to an inflammatory process
involving peripancreatic tissues (fluid
collection, phlegmon, or fibrosis), and this
appears to be a characteristic finding of AIP
[22]. However, such a finding is not always
reported by other authors, especially at CT
[4]. Pancreatic calcifications are absent in AIP
[24], although pancreatic stone formation in
some patients with AIP has been seen,
suggesting that autoimmune pancreatitis has

the potential of being a progressive disease
with pancreatic stones [25].
Involvement of the main pancreatic duct and
the biliary duct is well-described in the
literature. Endoscopic retrograde
cholangiopancreatographic criteria for the
diagnosis of autoimmune pancreatitis include
diffuse irregular narrowing of the main
pancreatic duct [26, 27] and abnormalities
which normalized after steroid therapy [6].
The same alterations can be observed at MR
cholangiopancreatography (MRCP: Figures
1d, 1f) [4]. Biliary strictures resemble those
observed in primary sclerosing cholangitis
[28]. The invasion of vessels, vascular
encasement, mass effect, and fluid collections
are absent [4, 22].
In 1990 positron emission tomography (PET)
was first applied in the diagnosis of pancreatic
cancer. This modality is based on the
functional changes in pancreatic cancer cells
caused by an enhanced glucose metabolism.
Increased glucose utilization is one of the
characteristics of malignantly transformed
cells, independent of their origin. Using

Figure 4. A 28year-old female with UC and recurrent
acute pancreatitis (a. b. c. d.). Conventional US (a.):
diffuse enlargement of the body-tail of the pancreas
can be observed. CT (b. c. d.): the pancreas shows
diffuse delayed enhancement (b. c.) with a peripheral
rim of enhancement during the distribution phase (d.),
about 5 minutes after the contrast injection.

Figure. 3. A 65-year-old male with adenocarcinoma of
the head of the pancreas (a. b.). Conventional US (a.):
a focal enlargement of the body of the pancreas can be
observed (*). CEUS with 2.4 mL of Sonovue (Bracco,
Milano, Italy) (b.): normal enhancement of the
pancreas with exception of a mass (*) which results
constantly hypoechoic.
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2-((18)F)-fluoro-2-deoxy-d-glucose (FDG),
PET can effectively differentiate pancreatic
cancer from benign lesions with high
accuracy [29]. However, a relative overlap
has been reported between uptake values
obtained in cancer and those obtained in
inflammatory lesions [30] as active chronic
and autoimmune pancreatitis sometimes show
high FDG accumulation and mimic pancreatic
cancer having a focal form [31]. On the
contrary, false negative cases in the detection
of pancreatic cancer by FDG PET have been
described, mainly because of the poor
cellularity in cancer tissue. Accumulation of
Ga-67 citrate has also been described in both
autoimmune pancreatitis and in
adenocarcinoma of the pancreas [32, 33],
although a concomitant accumulation in the
hilar region of the lung has been described
only in autoimmune pancreatitis [34].
In conclusion, when dealing with a pancreatic
lesion which does not present signs of
malignancy, the radiologist should be aware
of the diagnosis of AIP. Diagnosis by imaging
methods (US, CT, MR) is more accurate in
the diffuse form of AIP, especially in an
appropriate clinical setting, such as a high
titer of the IgG level and a history of
autoimmune disease. Imaging features which
can help in distinguishing AIP from
pancreatic cancer include a mildly enlarged
pancreas (sausage-shaped), with
homogeneous delayed enhancement after
contrast injection, sharp borders and rim-like
hypoattenuation in the periphery of the
pancreas which correspond to inflammation
and fibrosis at pathologic analysis, as well as
a diffuse pancreatic and common bile ductal
narrowing. Moreover, the absence of the
encasement of the mesenteric vessels and
metastatic disease in the liver or the
peritoneum constitute other findings which
can suggest a diagnosis of AIP. However, in
the absence of an appropriate clinical setting,
a focal form of AIP can be extremely difficult
to differentiate from pancreatic cancer on the
basis of imaging features alone. In the case of
a focal lesion of the pancreas without signs of
local or distant diffusion, a cytological
analysis of the lesion should be done in order

to try to exclude focal AIP, although this is
not always possible.

Keywords Autoimmune Diseases /diagnosis
/pathology /radiography /ultrasonography;
Contrast Media; Cholangiopancreatography,
Endoscopic Retrograde; Magnetic Resonance
Imaging; Pancreas /immunology /pathology
/radiography; Pancreatitis /diagnosis
/immunology /pathology /radiography
/ultrasonography; Tomography, X-Ray
Computed

Abbreviations AIP Autoimmune pancreatitis;
CEUS: contrast enhanced ultrasonography;
FDG: 2-((18)F)-fluoro-2-deoxy-d-glucose;
PET: positron emission tomography

Correspondence
Giovanni Morana
Dipartimento di Radiologia
Ospedale Ca’ Foncello
Piazza Ospedale
31100 Treviso
Italy
Phone: +39-0422.322.253
Fax: +39-0422.322.202
E-mail: gmorana@ulss.tv.it

References

1. Zamboni G, Luttges J, Capelli P, Frulloni L,
Cavallini G, Pederzoli P, et al. Histopathological
features of diagnostic and clinical relevance in
autoimmune pancreatitis: a study on 53 resection
specimens and 9 biopsy specimens. Virchows Arch
2004; 445:552-63. [PMID 15517359]

2. Kim KP, Kim MH, Song MH, Lee SS, Seo DW,
Lee SK. Autoimmune chronic pancreatitis. Am J
Gastroenterol 2004; 99:1605-16. [PMID 15307882]

3. Kamisawa T, Egawa N, Nakajima H, Tsuruta K,
Okamoto A, Kamata N. Clinical difficulties in the
differentiation of autoimmune pancreatitis and
pancreatic carcinoma. Am J Gastroenterol 2003;
98:2694-9. [PMID 14687819]

4. Sahani DV, Kalva SP, Farrell J, Maher MM, Saini
S, Mueller PR, et al. Autoimmune pancreatitis:
imaging features. Radiology 2004; 233:345-52. [PMID
15459324]



JOP. J Pancreas (Online) 2005; 6(1 Suppl.):102-107

JOP. Journal of the Pancreas – http://www.joplink.net – Vol. 6, No. 1 Supplement – January 2005. [ISSN 1590-8577] 106

5. Servais A, Pestieau SR, Detry O, Honore P,
Belaiche J, Boniver J, Jacquet N. Autoimmune
pancreatitis mimicking cancer of the head of pancreas:
report of two cases. Acta Gastroenterol Belg 2001;
64:227-30. [PMID 11475142]

6. Yoshida K, Toki F, Takeuchi T, Watanabe S,
Shiratori K, Hayashi N. Chronic pancreatitis caused by
an autoimmune abnormality. Proposal of the concept of
autoimmune pancreatitis. Dig Dis Sci 1995; 40:1561-8.
[PMID 7628283]

7. Okazaki K, Chiba T. Autoimmune related
pancreatitis. Gut 2002; 51:1-4. [PMID 12077078]

8. Kazumori H, Ashizawa N, Moriyama N, Arima N,
Hirakawa K, Adachi K, et al. Primary sclerosing
pancreatitis and cholangitis. Int J Pancreatol 1998;
24:123-7. [PMID 9816546]

9. Akahane C, Takei Y, Horiuchi A, Kawa S,
Nishimori I, Ikeda S. A primary Sjogren's syndrome
patient with marked swelling of multiple exocrine
glands and sclerosing pancreatitis. Intern Med 2002;
41:749-53. [PMID 12322807]

10. Ichimura T, Kondo S, Ambo Y, Hirano S, Ohmi
M, Okushiba S, et al. Primary sclerosing cholangitis
associated with autoimmune pancreatitis.
Hepatogastroenterology 2002; 49:1221-4. [PMID
12239909]

11. Wakabayashi T, Kawaura Y, Satomura Y, Fujii T,
Motoo Y, Okai T, Sawabu N. Clinical study of chronic
pancreatitis with focal irregular narrowing of the main
pancreatic duct and mass formation: comparison with
chronic pancreatitis showing diffuse irregular
narrowing of the main pancreatic duct. Pancreas 2002;
25:283-9. [PMID 12370540]

12. Koga Y, Yamaguchi K, Sugitani A, Chijiiwa K,
Tanaka M. Autoimmune pancreatitis starting as a
localized form. J Gastroenterol 2002; 37:133-7. [PMID
11871765]

13. Ito T, Nakano I, Koyanagi S, Miyahara T, Migita
Y, Ogoshi K, et al. Autoimmune pancreatitis as a new
clinical entity. Three cases of autoimmune pancreatitis
with effective steroid therapy. Dig Dis Sci 1997;
42:1458-68. [PMID 9246047]

14. Susset MA, Kunz A, Sczepanski B, Littmann M,
Blank W, Braun B. Autoimmune pancreatitis (AIMP).
A clinical entity of its own? Dtsch Med Wochenschr
2001; 126:1294-8. [PMID 11709731]

15. Kawa S, Hamano H. Autoimmune pancreatitis and
bile duct lesions. J Gastroenterol 2003; 38:1201-3.
[PMID 14714265]

16. Hirano K, Shiratori Y, Komatsu Y, Yamamoto N,
Sasahira N, Toda N, et al. Involvement of the biliary
system in autoimmune pancreatitis: a follow-up study.
Clin Gastroenterol Hepatol 2003; 1:453-64. [PMID
15017645]

17. Kitano M, Kudo M, Maekawa K, Suetomi Y,
Sakamoto H, Fukuta N, et al. Dynamic imaging of
pancreatic diseases by contrast enhanced coded phase
inversion harmonic ultrasonography. Gut 2004;
53:854-9. [PMID 15138213]

18. Koito K, Namieno T, Nagakawa T, Morita K.
Inflammatory pancreatic masses: differentiation from
ductal carcinomas with contrast-enhanced sonography
using carbon dioxide microbubbles. AJR Am J
Roentgenol 1997; 169:1263-7. [PMID 9353439]

19. Ozawa Y, Numata K, Tanaka K, Ueno N, Kiba T,
Hara K, et al. Contrast-enhanced sonography of small
pancreatic mass lesions. J Ultrasound Med 2002;
21:983-91. [PMID 12216764]

20. Numata K, Ozawa Y, Kobayashi N, Kubota T,
Akinori N, Nakatani Y, et al. Contrast-enhanced
sonography of autoimmune pancreatitis: comparison
with pathologic findings. J Ultrasound Med 2004;
23:199-206. [PMID 14992356]

21. Hyodo N, Hyodo T. Ultrasonographic evaluation
in patients with autoimmune-related pancreatitis. J
Gastroenterol 2003; 38:1155-61. [PMID 14714253]

22. Irie H, Honda H, Baba S, Kuroiwa T, Yoshimitsu
K, Tajima T, et al. Autoimmune pancreatitis: CT and
MR characteristics. AJR Am J Roentgenol 1998;
170:1323-7. [PMID 9574610]

23. Wakabayashi T, Kawaura Y, Satomura Y,
Watanabe H, Motoo Y, Okai T, Sawabu N. Clinical
and imaging features of autoimmune pancreatitis with
focal pancreatic swelling or mass formation:
comparison with so-called tumor-forming pancreatitis
and pancreatic carcinoma. Am J Gastroenterol 2003;
98:2679-87. [PMID 14687817]

24. Kloppel G, Luttges J, Lohr M, Zamboni G,
Longnecker D. Autoimmune pancreatitis: pathological,
clinical, and immunological features. Pancreas 2003;
27:14-9. [PMID 12826900]

25. Takayama M, Hamano H, Ochi Y, Saegusa H,
Komatsu K, Muraki T, et al. Recurrent attacks of
autoimmune pancreatitis result in pancreatic stone
formation. Am J Gastroenterol 2004; 99:932-7. [PMID
15128363]

26. Kamisawa T, Tu Y, Egawa N, Sakaki N, Ishiwata
J, Tsuruta K, et al. Clinicopathologic study on chronic
pancreatitis with diffuse irregular narrowing of the
main pancreatic duct. Nippon Shokakibyo Gakkai
Zasshi 2001; 98:15-24. [PMID 11201120]

27. Horiuchi A, Kawa S, Hamano H, Hayama M, Ota
H, Kiyosawa K. ERCP features in 27 patients with
autoimmune pancreatitis. Gastrointest Endosc 2002;
55:494-9. [PMID 11923760]

28. Kojima E, Kimura K, Noda Y, Kobayashi G, Itoh
K, Fujita N. Autoimmune pancreatitis and multiple bile



JOP. J Pancreas (Online) 2005; 6(1 Suppl.):102-107

JOP. Journal of the Pancreas – http://www.joplink.net – Vol. 6, No. 1 Supplement – January 2005. [ISSN 1590-8577] 107

duct strictures treated effectively with steroid. J
Gastroenterol 2003; 38:603-7. [PMID 12856677]

29. Berberat P, Friess H, Kashiwagi M, Beger HG,
Buchler MW. Diagnosis and staging of pancreatic
cancer by positron emission tomography. World J Surg
1999; 23:882-7. [PMID 10449814]

30. Higashi T, Saga T, Nakamoto Y, Ishimori T,
Fujimoto K, Doi R, et al. Diagnosis of pancreatic
cancer using fluorine-18 fluorodeoxyglucose positron
emission tomography (FDG PET) --usefulness and
limitations in "clinical reality". Ann Nucl Med 2003;
17:261-79. [PMID 12932109]

31. Nakamoto Y, Sakahara H, Higashi T, Saga T, Sato
N, Okazaki K, et al. Autoimmune pancreatitis with F-

18 fluoro-2-deoxy-D-glucose PET findings. Clin Nucl
Med 1999; 24:778-80. [PMID 10512104]

32. Ichikawa T, Takenaka H, Yamamoto W, Sugimoto
H, Tanaka O. Intense accumulation of Ga-67 citrate in
solid and cystic tumors of the pancreas. Clin Nucl Med
2002; 27:663-4. [PMID 12192288]

33. Kudo M, Ikekubo K, Hino M, Todo A. Avid
accumulation of Ga-67 citrate in adenocarcinoma of
pancreas. Clin Nucl Med 1989; 14:843-5. [PMID
2598560]

34. Saegusa H, Momose M, Kawa S, Hamano H, Ochi
Y, Takayama M, et al. Hilar and pancreatic gallium-67
accumulation is characteristic feature of autoimmune
pancreatitis. Pancreas 2003; 27:20-5. [PMID
12826901]


