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ABSTRACT

Autoimmune pancreatitis is a rare type of chronic pancreatitis with characteristic clinical, radiologic, and histopathologic findings. Diag-
nosis of autoimmune pancreatitis is often challenging due to its low incidence and nonspecific clinical and radiologic findings. Patients
with autoimmune pancreatitis and pancreatic cancer share similar clinical presentations, including obstructive jaundice, abdominal pain
and weight loss. Due to these overlapping features, autoimmune pancreatitis patients are often misdiagnosed with pancreatic cancer and
undergo unnecessary surgery. International Consensus Diagnostic Criteria for autoimmune pancreatitis lists 5 cardinal features to estab-
lish the diagnosis of autoimmune pancreatitis. These features include imaging, serology, other organ involvement, histopathology of the
pancreas, and response to steroid therapy. Endoscopic ultrasound-guided fine needle aspiration is a routine diagnostic tool for pancreatic
lesions. It is usually utilized to exclude a malignant process in autoimmune pancreatitis patients, since its role to establish a definitive di-
agnosis of autoimmune pancreatitis is often limited. Endoscopic ultrasound-guided-tru-cut biopsy and endoscopic ultrasound-guided fine
needle using a large gauge needle (19 to 22 gauges) have been the preferred methods to obtain tissue samples for histologic evaluation.
Lymphoplasmacytic infiltrates, fibrotic stroma, mildly atypical epithelial cells, periphlebitis, and obliterative periphlebitis are the common
histologic findings of type 1 autoimmune pancreatitis. Meanwhile, granulocytic pancreatic ductal epithelial damage and ductal obliteration
are the histologic characteristics of type 2 autoimmune pancreatitis. Immunohistochemical and molecular studies may be helpful to sup-

port the diagnosis of AIP in biopsy materials.

INTRODUCTION

Autoimmune pancreatitis (AIP), a term introduced
by Yoshida et al. in 1995, represents a type of chronic
pancreatitis which is associated with frequent elevations
of serum IgG4 levels, characteristic histologic findings,
and a predictable response to corticosteroid [1, 2]. The
condition was initially described in 1961 by Sarles et al.
as primary inflammatory sclerosis of the pancreas [3]. AIP
patients often present with painless jaundice in the setting
of pancreatic mass, similar to patients with pancreatic
or biliary cancer. The similar presentations between
these patients put AIP patients at risk for unnecessary
surgical resection [4]. Hardacre et al. reported that 2.5%
of pancreaticoduodenectomy procedures were performed
in AIP patients, because they were misdiagnosed as
malignant lesions [5]. Endoscopic ultrasound-guided fine
needle aspiration (EUS-FNA) has become widely utilized
to diagnose pancreatic lesions. In AIP patients, EUS-FNA
plays an important role to confirm the diagnosis and to
exclude malignancy. Here we review the manifestations,
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diagnosis, and management of AIP, with an emphasis on
the diagnostic utility of EUS-FNA.

EPIDEMIOLOGY AND CLASSIFICATION

AlPisarare entity with a prevalence of 5-11% of all patients
with chronic pancreatitis [6, 7]. [t occurs predominantly in
men who are older than 50 years of age [6]. The disease
is classified into 2 subgroups, type 1 and type 2 AIP,
based on its histological characteristics. The histologic
pattern of type 1 AIP is described as lymphoplasmacytic
sclerosing pancreatitis, characterized by periductal
lymphoplasmacytic infiltrates, storiform fibrosis, and
obliterative venulitis [8]. This type of AIP is associated
with elevated immunoglobulin G4 (IgG4) levels in the
serum and it is described as the pancreatic manifestation
of IgG4-associated systemic disease. Meanwhile, idiopathic
duct centric pancreatitis, characterized by granulocytic
pancreatic ductal epithelial damage and ductal obliteration,
is the histologic feature of type 2 AIP. It is usually not
associated with any systemic disease or elevated levels of
serum IgG4 [8, 9]. Type 1 AIP is the most common type of
AIP in the United States and Japan, while type 2 AIP is more
frequently seen in Europe [10]. Furthermore, patients with
type 1 AIP are usually older than those with type 2 AIP.

Clinical and Radiological Findings

The clinical manifestations of AIP are similar to those of
pancreatic cancer. The most common presenting symptom
is painless jaundice, reported in 70% patients, secondary
to the entrapment of intrapancreatic bile duct by the
inflamed pancreatic parenchyma [11]. Other frequent
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symptoms include weight loss and mild abdominal pain,
while episodes of acute pancreatitis are unusual. Type
1 AIP is associated with other organ involvement, such
as sclerosing cholangitis and sclerosing sialadenitis.
Meanwhile, type 2 AIP is frequently associated with
inflammatory bowel disease [12]. Immunologic evaluation
of type 1 AIP patients often reveals elevated levels of
IgG and/ or gamma globulin. While the levels of these
markers are usually normal in patients with type 2 AIP.
Autoantibodies against lactoferrin and carbonic anhydrase
II, antigens which are present in acinar and ductal cells,
have been identified as potential serologic markers of
AIP patients [11]. Rheumatoid factors, perinuclear anti-
neutrophil cytoplasmic antibody, anti-smooth muscle
antibody, anti-mitochondrial antibody, anti-nuclear
antibody, and anti-microsome antibody have also been
variably reported in AIP patients [12].

The hallmark findings of the pancreas on computed
tomography imaging in AIP patients include sausage-
shaped enlargement with homogenous attenuation,
moderate enhancement, and a low-density rim
surrounding the pancreas which represents the fibrotic
and inflamed peripancreatic adipose tissue [13]. On
endoscopic retrograde cholangiopancreatography, focal,
segmental, or diffuse attenuation of the main pancreatic
duct, the disappearance of right-angled branches, and
narrowing of the intrapancreatic portion of the common
bile duct may be identified [13]. Meanwhile, the role of
transabdominal ultrasonography and magnetic resonance
imaging in diagnosing AIP has not been well established.

DIAGNOSIS

In the last decade, many AIP criteria have been established,
with distinct diagnostic criteria in different regions of
the world. Most Asian criteria require pancreatic duct
imaging via endoscopic retrograde pancreatography
(ERP) or magnetic resonance pancreatography (MRP).
However, the Mayo Clinic criteria does not require ERP/
MRP evaluation, since the current practice in the United
States does not include routine ERP/MRP for evaluation
of obstructive jaundice [14, 15]. International consensus
diagnostic criteria (ICDC) for AIP was established in 2011
by the International Association of Pancreatology to unify
these diagnostic criteria while accommodating regional
differences in practice and strategy [14, 16].

The diagnostic criteria uses a combination of 1 or more 5
cardinal features of AIP, including imaging, serology, other
organ involvement, histopathology of the pancreas, and
response to steroid therapy [16]. Each of these components
may provide highly suggestive (level 1) or supportive
(level 2) evidence and the different combinations of these
features are considered diagnostic for AIP. The cardinal
features of type 1 and type 2 AIP are summarized in Table 1.

Endoscopic Ultrasound-Guided Fine Needle Aspiration

EUS-FNA has become the preferred method to evaluate
pancreatic lesions. The main goal of EUS-FNA in patients
with pancreatic masses is to detect or exclude malignancy.

A definitive diagnosis of AIP via FNA is often challenging
because of the limited tissue samples and nonspecific
cytologic findings. Type 1 AIP patients can often be
diagnosed without histology, while type 2 AIP requires
an adequate histological specimen to make a definitive
diagnosis [16]. Biopsies showing some but not all features
of lymphoplasmacytic sclerosing pancreatitis or idiopathic
duct-centric chronic pancreatitis can be used as supportive
evidence for diagnosing AIP [16].

The most common EUS findings in AIP patients include
diffuse swelling and hypoechoic pancreas, a solitary
irregular mass, lymphadenopathy, vascular involvement,
and fibrosis [17]. Some of these findings are similar to
the EUS findings of pancreatic cancer. Diffuse hypoechoic
areas, diffuse enlargement, bile duct wall thickening,
and peripancreatic hypoechoic margins are reported to
be more commonly seen in AIP compared to pancreatic
cancer cases [18]. Recently, contrast-enhanced EUS and
EUS elastographic techniques have been developed to
improve the diagnostic accuracy of AIP [19].

According to ICDC for AIP, EUS-FNA is not recommended
for the histologic diagnosis of AIP because of the difficulty
in collecting an adequate amount of tissue samples [20].
However, tissue samples obtained using EUS-tru-cut
biopsy and EUS-FNA using a large gauge needle have been
considered useful for the diagnosis of AIP [19]. Farrell et al.
reported that 73% of type 1 AIP patients who underwent
EUS-FNA in their study showed cytomorphologic evidence
of chronic inflammation with lymphoplasmacytic
infiltrates (Figure 1a) and fibrosis (Figure 1b) [17]. Mild
atypia of acinar and ductal epithelial cells (Figure 1c) can
also be seen, and should be interpreted cautiously [12].
For this reason, a small percentage of FNA samples from
AIP patients may be interpreted as atypical or suspicious
for malignancy [17]. Diagnosis of AIP in a needle biopsy
should be done cautiously as AIP may coexist with
pancreatic cancer. Zhang et al. reported that AIP was also
seen in 9.5% of pancreatic cancer patients [21].

The histologic characteristics of type 1 AIP in the
hematoxylin and eosin-stained biopsies or resection
specimens include a dense lymphoplasmacytic infiltrate,
which are predominantly CD4 T lymphocytes, fibrotic
stroma, intraductal neutrophilic infiltration, periphlebitis
and venulitis (Figure 2), epithelioid granulomas, and
inflammatory pseudotumor [12].

IgG4 immunoperoxidase may be helpful to support
the diagnosis of type 1 AIP in the appropriate clinical
contexts. Dhall et al. reported that diffuse and dense
staining for IgG4 (Figure 3) is a specific finding for
lymphoplasmacytic sclerosing type of AIP [22]. However,
this immunohistochemical study should be interpreted
carefully since IgG4-positive plasma cells can also be seen
in pancreatic cancer cases [23].

Idiopathic duct-centric pancreatitis is the characteristic
histologic feature of type 2 AIP, which include granulocytic
infiltration of duct wall with or without granulocytic acinar
inflammation and absent or scant (0-10 cells/ HPF) 1gG4-
positive cells [16].
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Table 1. Cardinal features of type 1 and type 2 AIP.

Cardinal features

Type 1 AIP

Type 2 AIP

Imaging

Serology
Other organ involvement (00I)
Histology

Response to steroid

Parenchymal imaging: Diffuse enlargement with delayed
enhancement.

Ductal imaging: Long or multiple strictures without marked

upstream dilatation.
Elevated IgG (>2x upper limit of normal value).

Histologic or radiologic evidence of extrapancreatic organ

involvement (Unrelated autoimmune diseases should not be

included as OOI).
Lymphoplasmacytic sclerosing pancreatitis.

Rapid (<2 weeks) radiologically demonstrable resolution
or marked improvement in pancreatic/ extrapancreatic

Parenchymal imaging: Diffuse enlargement with delayed
enhancement.

Ductal imaging: Long or multiple strictures without
marked upstream dilatation.

Normal level of IgG.
None (Associated with inflammatory bowel disease).
Idiopathic duct-centric pancreatitis.

Rapid (<2 weeks) radiologically demonstrable resolution
or marked improvement in pancreatic/ extrapancreatic

manifestations.

manifestations.

Figure 1. Cytologic findings in type 1 autoimmune pancreatitis include (a.). lymphoplasmacytic infiltrates and (b.). fibrotic stroma. (c.). Epithelial cells with

mild atypia can also be identified. (Diff Quik stain, 20X).

Molecular Techniques

V-Ki-Ras2 Kristen rat sarcoma viral oncogene (KRAS)
mutations are frequently identified in pancreatic
cancer cases. Cai et al. reported that KRAS mutation
has a high predictive value for malignancy in patients
with indeterminate pancreatic cytology specimen [24].
However, KRAS mutation analysis has a low specificity as it
may also be seen in benign conditions, including AIP [25].

MicroRNA (miR) is a small non-coding RNA which plays
important gene regulatory roles in different biological
processes. Recent studies have shown that miR expression
in pancreatic lesions is useful to differentiate malignant
processes from benign entities [26, 27]. Szafranska et al.
reported the potential utility of miR analysis of pancreatic
FNA biopsy samples in diagnosing pancreatic lesions [28].
In their study, the quality and amounts of cells sampled via
EUS-FNA were adequate for successful polymerase chain
reaction analysis. MiR-196a over expression is consistently
seen in pancreatic cancer cases, but notin benign lesions [28].

TREATMENT AND OUTCOME

Both type 1 and type 2 AIP patients show an excellent
response rate towards steroid treatment. The current
recommendation is daily dose of 30-40 mg for 4-6 weeks
and then gradually tapered within 2-3 months [29].
Relapse rates have been reported to be similar in type 1 and
type 2 AIP. Maire et al. reported relapse occurred in 27%
of 44 AIP patients, and it was more frequent in patients
with high serum IgG4 levels at the time of diagnosis [30].
Diabetes mellitus is more commonly seen in type 1 AIP
patients, which can be explained by the higher rate of
pancreatic resection and the older age of these patients.
Azathioprine, an immunomodulatory drug, has been
reported to be a useful steroid-sparing agent for patients
who relapse during steroid withdrawal [30]. In addition,
rituximab treatment is highly effective for induction and
maintenance of remission in AIP patients, including those
who are resistant to immunomodulatory treatment [31].
Pancreatic cancer has also been reported in AIP patients.
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Figure 2. Permanent section of the fine needle aspirate showing venulitis,
characterized by lymphoplasmacytic inflammation surrounding the vein.

(Hematoxylin and eosin, 20x)

Figure 3. Immunohistochemical stﬁdy highlighting IgG4-positive plasma
cells. (IgG4 stain, 20x).

It is very likely that the process of chronic inflammation
and fibrosis may increase the risk of malignancy in these
patients [14, 31].

CONCLUSION

Diagnosis of AIP requires a multidisciplinary approach.
Histological evaluation is one of the cardinal features in
diagnosing AIP according to ICDC. EUS-FNA is a useful
tool in the diagnosis and management of AIP patients.
The main goal of EUS-FNA in these patients is to exclude
a malignant process, since its utility to establish a definite
diagnosis of AIP is limited. Histologic findings which are
supportive of the diagnosis include lymphoplasmacytic
infiltrates, fibrotic stroma, mildly atypical epithelial cells,
periphlebitis, obliterative periphlebitis for type 1 AIP and
granulocytic pancreatic ductal epithelial damage and ductal
obliteration for type 2 AIP. IgG4 immunohistochemistry
and molecular testing, such as KRAS mutation and miR
analysis, may be helpful to establish the diagnosis of AIP
in EUS-FNA.
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