JOP. J Pancreas (Online) 2010 Jan 8; 11(1):78-84.

MULTIMEDIA ARTICLE - Clinical Imaging

Endoscopic Ultrasonography Findings in Autoimmune Pancreatitis:
Be Aware of the Ambiguous Features and Look for the Pivotal Ones
Stefania De Lisi1, Elisabetta Buscarini2, Paolo Giorgio Arcidiacono3, Mara Petrone3,
Fernanda Menozzi2, Pier Alberto Testoni3, Alessandro Zambelli2
1

Chair and Unit of Gastroenterology, Di.Bi.M.I.S., University of Palermo. Palermo, Italy.
Department of Gastroenterology, ‘Maggiore’ Hospital. Crema (CR), Italy. 3Department of
Gastroenterology, I.R.C.C.S ‘San Raffaele’, ‘Vita e Salute San Raffaele’ University. Milan, Italy
2

Summary
Autoimmune pancreatitis is a form of chronic pancreatitis caused by an autoimmune process. The classical appearance of
autoimmune pancreatitis in abdominal imaging is diffuse pancreatic enlargement, but the focal form appears as a mass and often
involves the pancreatic head; this scenario represents a challenging diagnostic problem because these features also resemble
pancreatic cancer. We present the endoscopic ultrasound findings of seven patients with autoimmune pancreatitis in order to
highlight the ambiguous features and the features pivotal for the diagnosis.

Introduction
Autoimmune pancreatitis is a rare type of chronic
pancreatitis with clinical, serological and histological
features suggestive of an autoimmune process [1].
Autoimmune pancreatitis predominantly affects elderly
men, and the more common symptoms and signs are
painless jaundice, weight loss, abdominal pain and
diabetes which can improve either spontaneously or
with steroid therapy [2]. Typical biochemical findings
reveal biliary obstruction, high blood glucose and
elevated carbohydrate-associated antigen 19-9 (CA 199). IgG4 is a serologic marker of autoimmunity and it
is detectable histopathologically in the dense pancreatic
lymphoplasmacytic infiltrate.
Autoimmune pancreatitis can be associated with other
autoimmune diseases and involves extrapancreatic
organs, most commonly the biliary tree.
The Japanese Pancreas Society has proposed three
diagnostic criteria for autoimmune pancreatitis [3, 4]:
i)

diffuse or segmental narrowing of the main
pancreatic duct with an irregular wall and
enlargement of the pancreas detected by imaging
studies;
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ii) elevated levels of serum gamma globulin and/or
IgG4 or the presence of autoantibodies;
iii) fibrotic changes with lymphocyte and plasma cell
infiltrate.
To make a diagnosis, the first imaging criterion is
necessary, together with a second criterion, either ii or
iii.
There is no unanimous consensus on diagnostic
criteria; the Italian criteria proposed by Frulloni et al.
[5] are:
• in patients who have undergone surgery: pathology
in surgical specimens;
• in patients who have not undergone surgery: 3 of
the 4 following criteria:
i) consistent histology or cytology which should
exclude pancreatic cancer and may reveal the
presence of granulocyte epithelial lesions;
ii) suggestive radiological findings;
iii) association with autoimmune diseases or the
presence of extrapancreatic involvement;
iv) response to steroid therapy.
However, as demographic, clinical, biochemical and
imaging features of autoimmune pancreatitis can be
similar to those of pancreatic carcinoma, the diagnosis
of autoimmune pancreatitis can be difficult. On the
other hand, a diagnostic definition clarifies the benign
nature of this condition and allows the correct
therapeutic approach, using steroids to improve the
symptoms whereas surgery is unnecessary and should
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be avoided; spontaneous remission is also described
[6].
The aim of the present report was to highlight the
endoscopic ultrasonographic (EUS) features of
autoimmune pancreatitis, both the ambiguous features
or those which can be pivotal for diagnosis.
Case Series
We present seven patients who were admitted to our
Gastroenterology Departments between 2005 and
2008. A diagnosis of autoimmune pancreatitis was
histologically proven in all cases.
Patient#1: Diffuse form of autoimmune pancreatitis.
A 24-year-old man presenting with jaundice and
elevated levels of IgG4 (366 mg/dL; reference range:
8-140 mg/dL). Magnetic resonance cholangiopancreatography (MRCP) was requested; the T2weighted coronal scan (Image 1a) showed dilated intraand extra-hepatic bile ducts with an abrupt stricture
(arrow) of the intrapancreatic common bile duct; the
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pancreatic duct was narrowed throughout its course.
Subsequent EUS (Image 1bc) revealed a diffusely and
substantially enlarged pancreatic gland (arrowheads)
with echopoor echotexture and a normal main
pancreatic duct having a diameter of 1.3 mm (Image
1b, arrow), measured with calipers (Image 1c, arrow).
Hyperechoic septa were well visible in the enlarged
gland. Stenosis of the distal bile duct was due to a
diffuse thickening of the wall with an intermediate
echopoor layer, and echorich outer and inner layers
(“sandwich-pattern”) (Image 1d, arrowheads).
Patient#2: Diffuse form of autoimmune pancreatitis.
A 36-year-old man with jaundice and mild abdominal
pain. Computed tomography (CT) showed dilated
intra- and extra-hepatic bile ducts with diffuse
pancreatic swelling. EUS linear scanning (Image 2a)
showed an enlarged pancreatic head with an irregular
hypoechoic lesion, loss of interface (arrowhead) with
the superior mesenteric vein (smv), and a normal main
pancreatic duct (arrow). The remaining pancreas
(Image 2b) was also diffusely enlarged with
hypoechoic echotexture and hyperechoic septa. The
patient responded to steroid therapy.
Patient#3: Focal form of autoimmune pancreatitis.
A 43-year-old man referred to us for abdominal pain
and weight loss. IgG4 levels were elevated (298
mg/dL). Coronal scans with contrast enhanced CT
(Image 3ab) showed the pancreatic head was enlarged
with hypodense areas (2.7 cm, arrow) without vascular
involvement of the mesenteric vessels. The pancreatic
duct was dilated in both the body and the tail regions
(arrowhead); the biliary tree was normal. The CT scan
findings suggested pancreatic cancer. EUS and EUSFNB were requested. Linear scanning (Image 3c)
showed an enlarged pancreatic head with a focal
hypoechoic mass (22 mm measured with calipers) with
irregular margins (arrowheads). Upstream dilatation of
the main pancreatic duct (8 mm, measured with
calipers) in the body-tail regions was associated with
the echopoor focal lesion (arrowheads); the lesion had
close contact with the superior mesenteric vein (Image
3d). On EUS Doppler study (Image 3e), the echopoor
lesion of the pancreatic head (arrowheads) appeared
hypovascular; the superior mesenteric artery (arrow)
and vein were patent.
Patient#4: Focal form of autoimmune pancreatitis.
A 21-year-old woman presented with abdominal pain
and a sonographic finding of a dilated main pancreatic
duct in both the body and the tail sections. Axial
images of the contrast-enhanced CT scan (arterial
phase) (Image 4a) showed an enlarged pancreatic head
with a hypodense lesion (arrow). Radial scanning EUS
(Image 4b) confirmed a hypoechoic focal lesion of the
pancreatic head (arrows) with an upstream dilatation of
the common bile duct; the choledochal wall showed
thickening with a “sandwich-pattern” (arrowheads).
IgG4 levels were elevated.
Image 3.
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Image 4.

Patient#5: Focal form of autoimmune pancreatitis.
A 64-year-old woman presented with painless jaundice,
itching and a recent diagnosis of diabetes mellitus.
Serum IgG4 levels were elevated (310 mg/dL).
Contrast-enhanced axial CT (portal phase) revealed
that the pancreatic head was substantially enlarged,
with an ill-defined hypodense area (arrow) (Image 5a).
Linear EUS (Image 5b) showed a focal roundish
echopoor lesion of 23 mm (arrows) in the pancreatic
head (ph), and the common bile duct (arrowheads) had
a diffusely thickened wall, with a “sandwich-pattern”
(Image 5c). The EUS-FNB (arrow points to the needle)
of the echo-poor lesion is shown in Image 5d.
Patient#6: Diffuse form of autoimmune pancreatitis.
A 25-year-old man presented with jaundice, dilated
bile ducts and an enlarged pancreatic gland at
sonography; IgG4 levels were elevated (802 mg/dL).
Endoscopic retrograde cholangiography (ERC) (Image
6a) showed stenosis of the distal common bile duct
(arrows), and a stent was positioned. EUS linear scans
(Image 6b) confirmed a substantially and diffusely
enlarged pancreas, (arrows: pancreatic head), with
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Image 6.

echopoor echotexture and hyperechoic septa; the
common bile duct, containing the stent, showed a
three-layered, “sandwich-pattern” and thickening of the
wall (arrowheads).

parenchymal, ductal, vascular and nodal EUS data,
together with guided tissue sampling, can be pivotal in
the diagnosis of this complex pancreatic disorder.
In the diffuse form of autoimmune pancreatitis, EUS
displays a diffusely enlarged pancreas, with a
hypoechoic echotexture in which septa are still
hyperechoic and well identified, sometimes with
scattered echogenic spots [7, 8].
In the focal form of autoimmune pancreatitis, EUS
shows a hypoechoic mass, generally involving the head
and/or the uncinate process of the pancreas. The main
pancreatic duct can be focally or diffusely compressed
by the enlarged parenchyma in the diffuse form of
autoimmune pancreatitis. On the contrary, upstream
dilatation of the main pancreatic duct is possible in the
focal form [7, 8].
Hoki et al. [9] recently described EUS findings in
patients with autoimmune pancreatitis using the
conventional parenchymal and ductal EUS criteria for
chronic pancreatitis. They showed that few features of
chronic pancreatitis can be seen in autoimmune
pancreatitis.
In the focal form, it can be difficult to differentiate
autoimmune pancreatitis from pancreatic cancer, and
misdiagnoses are easy to make; in such cases it is
important to look for associated findings, particularly
the appearance of the common bile duct.
Koyama et al. [10] described ultrasonographic bile
duct findings in 37 patients with autoimmune
pancreatitis and suggested two types of bile duct wall
thickening: 1) 3-layer type: marked wall thickening
apparent on ultrasonography as high-low-high echo of
the bile duct wall and 2) parenchymal-echo type:
thickened wall which occupies the entire lumen of the
bile duct with the presence of a parenchymal echo in
the bile duct.

Patient#7: Focal form of autoimmune pancreatitis,
with common bile duct involvement.
A 43-year-old woman with recurrent abdominal pain,
jaundice and elevated levels of IgG4 (264 mg/dL).
Transabdominal US and CT showed an enlarged
pancreatic head, slightly dilated intra-hepatic bile ducts
with a stricture of the intra-pancreatic common bile
duct, and a distal focal stricture of the main pancreatic
duct. Intraductal sonography performed during ERC
revealed that the common bile duct stenosis was due to
bile duct wall thickening (arrows) (Image 7), with a
“sandwich-pattern”.
Discussion
EUS is superior to other imaging modalities in
detecting pancreatic cancer or masses, and it has
evolved as a useful diagnostic tool in autoimmune
pancreatitis.
Even if several clinical and imaging features of
autoimmune pancreatitis overlap with pancreatic
cancer, the appropriate interpretation of combined
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Typical EUS findings include dilatation of the common
bile duct and thickening of the duct wall up to 5 mm
[11].
In our series, EUS examination of the bile duct showed
a homogeneous, regular thickening with an echopoor
intermediate layer and hyperechoic outer and inner
layers similar to the ultrasonographic 3-layer type of
Koyama et al., for which we propose the definition of a
“sandwich-pattern”.
A recent study [9] comparing EUS features between
autoimmune pancreatitis and pancreatic cancer showed
EUS to be superior to ultrasonography and CT in
detecting bile duct wall thickening; therefore, this EUS
finding was significantly more frequent in autoimmune
pancreatitis than in pancreatic cancer (53% versus 6%).
EUS-guided biopsies are effective in obtaining bile
duct samples for cytological and histological
examinations; intraductal sonography can help in
characterizing biliary stenosis. In this setting,
intraductal sonography shows concentric bile duct wall
thickening with a smooth configuration of the
outermost layer, similar to that seen on EUS imaging
[11]. This inflammatory thickening represents the
biliary involvement of autoimmune pancreatitis; it is
the cause of bile duct stenosis detected by CT, ERCP,
MRCP and it responds to steroid therapy [11].
The “sandwich-pattern” of the common bile duct wall
can be a pivotal EUS feature for diagnosing
autoimmune pancreatitis. On the other hand, the biliary
involvement of biliary or pancreatic carcinoma is
characterized by EUS as the presence of an echopoor,
transmural lesion with irregular borders involving the
duct wall.
EUS can also display extrapancreatic features of
autoimmune pancreatitis; the apparent involvement of
the portal and/or the superior mesenteric vein has been
observed with EUS and the diagnosis of autoimmune
pancreatitis should not be ruled out because the
inflammatory infiltrate can transmurally involve the
vessel wall, explaining EUS images resembling
invasion [8].
Single or multiple enlarged peripancreatic and celiac
lymph nodes (greater than 1 cm in diameter) can be
detected with EUS [7]. Peripancreatic fluid collections
can be present, even if they are infrequent and not of
diagnostic value.
These EUS features are often mistaken for a
malignancy but, in fact, they reflect the inflammatory
process which can involve extra-pancreatic organs.
EUS-FNB of the pancreatic lesion, lymph nodes or
common bile duct wall can reveal fibrosis and
lymphoplasmacytic infiltrate, with a good correlation
between EUS-FNB findings and a surgical pathologic
diagnosis [8].
Even if EUS-FNB is sensitive and specific for the
diagnosis
of
pancreatic
malignancy,
the
cytopathological diagnosis of autoimmune pancreatitis
is not standardized. It has been proposed that a
cytological smear with stromal fragments rich in
inflammatory cells and epithelial cells lacking atypia is

diagnostic of autoimmune pancreatitis [12], but this
cytological pattern should not exclude pancreatic
carcinoma.
In suspected autoimmune pancreatitis, EUS-guided
trucut biopsy can provide histological confirmation and
prevent unnecessary surgery [13, 14].
In conclusion, EUS can play a considerable role in
diagnosing autoimmune pancreatitis diagnosis,
allowing for an accurate examination of parenchymal
and ductal changes; bile duct wall features can assist in
the differential diagnosis with biliary involvement from
pancreatic cancer, and information provided by EUSFNB can contribute to a final diagnosis avoiding
surgery.
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