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rarely been reported in Asia [59]. 15% to 30% 
of cases of type 2 AIP are associated with ulcer-
ative colitis [34, 59]. 

Clinical presentation 

The most common symptom upon presentation 
is abdominal pain which is reported in 60% to 
70% of cases. Obstructive jaundice occurs in 
33% to 48% of cases. Acute pancreatitis is the 
initial presentation in 34% to 40% of cases [34, 
59]. No useful biomarkers are available in the 
clinical practice and radiological findings large-
ly overlap with those of type 1 AIP. Histology is 
the key to diagnose type 2 AIP. 

Histopathology

In type 2 AIP there is a dense periductal lym-
phoplasmacytic inflammation (Figure 3A). Pa- 
ncreatic ducts of all sizes may be affected. 
Epithelioid granulomas can also be seen in the 
inflammatory infiltrate. There are neutrophils 
present in this lymphoplasmacytic Infiltrate. 

A characteristic form of neutrophilic injury 
called granulocytic epithelial lesion (GEL) is 
present in the pancreatic ducts; it consists of 
neutrophilic microabscesses in the lumen of 
the ducts. Erosion and ulceration of the epithe-
lial lining can occur and lead to partial or total 
destruction of the pancreatic ducts (Figure 3B). 
The neutrophils also infiltrate the acinar com-
ponent of the pancreas. There is hypocellular 
fibrosis in the interlobular areas that rarely ar- 
range in a storiform pattern. Unlike type 1 AIP, 
obliterative phlebitis and increased number of 
IgG4+ plasma cell are seldom seen; although 
some veins might be involved by the lympho-
plasmacytic infiltrate [60].

Treatment and relapse 

The first line of treatment is steroids such as 
prednisone. Regimens are similar to those us- 
ed in type 1 AIP, and final consensus on man-
agement has not been reached. According to a 
study 92% of patients with type 2 AIP go into 
remission with steroids. Relapses are not com-

Figure 3. Histological features of type 2 autoimmune pancreatitis. A. Periductal lymphoplasmacytic infiltrate with 
granulocytic epithelial lesion (GEL) in the duct and hypocellular fibrosis in the interlobular areas (hematoxylin & 
eosin stain, 40X). B. Erosion and ulceration and neutrophilic infiltration of the epithelial lining of the pancreatic duct 
(hematoxylin & eosin stain, 200X).

Table 2. Clinicopathologic features differentiating type 1 and type 2 AIP
Type 1 Type 2

Age Elderly; 7th decade Middle age, 5th and 6th decades

Gender M > F M≈F

Presentation Painless obstructive jaundice > abdominal pain Abdominal pain > Painless obstructive jaundice

IgG4-related disease Yes No 

Other organ involvement Common No

Ulcerative colitis Rare 15%-30%

Response to steroids Yes Yes

Relapses Common Rare
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mon and they are reported to occur in 9% of 
cases. Multiple relapses are infrequent [55].

Table 2 shows the main differences between 
type 1 AIP and type 2 AIP.

Differential diagnosis

Conventional chronic pancreatitis (including 
alcoholic chronic pancreatitis)

AIP must be differentiated from more common, 
“conventional” chronic pancreatitis which is ch- 
aracterized by extensive fibrosis, tissue necro-
sis or abscess, and stone formations. Some of 
these features, such as tissue necrosis and 
stone formation can be easily appreciated on 
macroscopic examination or radiographic stud-
ies. Microscopically, the pancreatic tissue sh- 
ows interlobular or perilobular fibrosis. The fib- 
rosis in chronic pancreatitis usually does not 
show a storiform pattern as is noted more com-
monly with AIP (Figure 4A). This fibrosis also is 

generally not associated with significant mono-
nuclear inflammation (Figure 4A). Proteinaceous 
concretion (Figure 4B) and calcification are co- 
mmon findings in conventional chronic pancre-
atitis. In addition, obliterative phlebitis, a more 
consistent finding of AIP is rarely noted with 
chronic pancreatitis (Figure 4C) [61].

Obstructive pancreatitis

Compared to AIP, obstructive pancreatitis sh- 
ows more profound lobular atrophy but less 
inflammation (Figure 5A). Very often, endocrine 
hyperplasia may be seen in obstructive pancre-
atitis (Figure 5B). There is no evidence of 
increased number of IgG4+ plasma cells in the 
majority of obstructive pancreatitis cases.

Inflammatory myofibroblastic tumor

Inflammatory myofibroblastic tumor (IMT) is a 
challenging differential diagnosis for type 1 AIP 
(especially when there is mass-like lesion, wh- 

Figure 4. A. Alcoholic chronic pancreatitis with interlobular fibrosis, paucity of inflammatory cells, and relative pres-
ervation of lobular architecture (hematoxylin & eosin stain, 20X). B. Proteinaceous concretion in one small duct 
(hematoxylin & eosin stain, 40X). C. Normal veins (hematoxylin & eosin stain, 100X).

Figure 5. Obstructive pancreatitis with profound lobular atrophy, paucity of inflammatory cells (A. hematoxylin & 
eosin stain, 40X), and endocrine hyperplasia (B. hematoxylin & eosin stain, 100X).
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ich is known as inflammatory pseudotumor). 
Both entities are characterized by, bland spin-
dle cell proliferation and fibrosis, and inflamma-
tion rich in lymphocytes, plasma cells, and oc- 
casional histiocytes and eosinophils. In one st- 
udy, Yamamoto H et al. has reported the use of 
immunohistochemical stain for ALK (anaplastic 
lymphoma kinase) and IgG4 in differentiating 
these two diseases; immunoreactivity of ALK is 
only seen IMT (in 68.2% cases) but not in AIP or 
other IgG4-related sclerosing diseases. IMT 
can have an increased number of IgG4+ plas-
ma cell. Yamamoto H et al. reported that some 
cases had up to 40 IgG4+ cell per hpf but they 
found that the IgG4+-to-IgG+ plasma cell ratio 
was useful to differentiate this entity from 
IgG4-related inflammatory pseudotumor [62]. 
Saab ST et al. reported in a series of cases that 
some IMT can have up to 33 IgG4+ plasma cell 
per hpf but unlike the previous study, 6 of their 
36 cases had an IgG4+-to-IgG+ ratio of more 
than 0.4 [63]. Other histological features must 
also be considered to make a final diagnosis.  
Obliterative phlebitis is infrequently seen in IMT 
(4.5%) and storiform fibrosis is not a feature of 
IMT.

Lymphoma

Due to the dense lymphoplasmacytic infiltra-
tion in the pancreatic tissue, in rare cases, this 
degree of lymphocytic infiltration may raise a 
possibility of lymphoproliferative disorder, such 
as low-grade lymphoma. In such cases, immu-
nohistochemical stains and flow cytometric 
analysis may help with the differentiation. Ra- 
rely, large B cell lymphoma may show a pattern 
of scattered large, atypical cells embedded in a 
markedly fibrotic stroma, mimicking AIP. In such 
cases, identification and confirmation of such 
lymphoma cells by immunohistochemical stain 
may help with the differentiation. 

Pancreatic adenocarcinoma

Pancreatic adenocarcinoma is the closest and 
most feared mimicry of AIP both clinically, radio-
graphically, and sometimes macroscopically 
when there is a mass-forming lesion. However, 
finding of malignant epithelial cells in the tissue 
sections can confirm pancreatitic adenocarci-
noma, which may require extensive sampling of 
the lesion, either macroscopically obvious or 
subtle. Histological features present in pancre-
atic adenocarcinoma include anisonucleosis 

greater than 4-to-1 in ductal epithelial cells, 
incomplete ductal lumens and ducts arranged 
haphazardly [64]. Storiform pattern of fibrosis 
and obliterative phlebitis are not features of 
pancreatic adenocarcinoma. 

The presence of a peritumoral inflammatory 
rim with fibrosis has been described in pancre-
atic adenocarcinoma, sometimes the inflam-
matory component has an elevated number of 
IgG4+ plasma cell; thus, a needle biopsy sam-
pling the periphery of this malignancy may be 
lack of malignant cell and present a significant 
number of IgG4+ plasma cells. Dhall et al. 
approached this issue in a study; 8/13 cases of 
peritumoral pancreatitis showed IgG4+ plasma 
cells ranging from 0 to 40 per hpf [65]. Ex- 
haustive efforts must be made to rule-out 
malignancy when in doubt and patients with a 
provisional diagnosis of AIP should be followed 
clinically.  

Histological diagnostic challenge

Resection specimen

Diagnosis of AIP in resected specimen is usu-
ally straightforward. However, the ill-defined ar- 
ea in the resected specimen should be thor-
oughly sampled in order to confidently rule out 
minute pancreatic adenocarcinoma. When the 
case presents as chronic pancreatitis with 
equivocal histology in the absence of clinical 
history of excessive alcohol use, immunohisto-
chemical stain for IgG4 and Movat stain will be 
helpful.

Biopsy specimen

Some authors have reported the usefulness of 
EUS-guided Trucut biopsy in diagnosing AIP in 
patients with obstructive jaundice.  For exam-
ple, Levy and colleagues reported the diagnos-
tic usefulness of Trucut biopsy in three patients 
who had suspected pancreatic adenocarcino-
ma with planned surgical resection following 
indeterminate FNA cytology [66]. Overall, diag-
nosis of AIP on small core biopsy obtained ei- 
ther percutaneously or endoscopically under 
ultrasonography guidance is usually difficult be- 
cause not all of the histologic features are pres-
ent. For example, in one series, only 26% of 
EUS-guided core samples from patients with 
confirmed AIP had diagnostic histological fea-
tures [67]. Detlefsen et al. conducted a study in 
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which 6 diagnostic criteria were applied to pan-
creatic core needle biopsies: GEL, more than 
10 IgG4-positive plasma cells per hpf, more 
than 10 eosinophilic granulocytes per hpf, cel-
lular fibrosis with inflammation, lymphoplasma-
cytic infiltration and venulitis. They found a cut-
off level of 4 criteria identified 76% of cases of 
AIP. None of the non-AIP cases of this study had 
met more than 3 diagnostic criteria and GEL 
was the only finding that was not reported in 
these non-AIP cases [68]. Further studies are 
needed to confirm these findings and validate 
its clinical use.

The easy access of the ampulla of Vater makes 
biopsies from this site a potential alternative 
for the diagnosis of AIP. Sepehr et al. found that 
IgG4+ plasma cells were elevated both in am- 
pullary and periampullary tissue in cases of 
type 1 AIP (> 10 per hpf), although cases of 
pancreatic adenocarcinoma and chronic pan-
creatitis less frequently had  elevated number 
of IgG4+ plasma cells. They also reported that 
elevated IgG4+-to-IgG+ plasma cell ratio increa- 
sed the specificity of this sample, using a cut-
off of 0.15, the specificity was 96% [69]. Other 
studies have reported a high specificity of ele-
vated number of IgG4+ plasma cell in ampulla-
ry biopsies for the diagnosis of type 1 AIP al- 
though they have not evaluated the IgG4+-to-
IgG+ plasma cell ratio. A more recent study by 
Cebe et al. reported that elevated numbers of 
IgG4+ plasma cells in ampullary biopsies were 
not specific for type 1 AIP and that > 10 IgG4+ 
plasma cells could also be found in cases of 
pancreatic adenocarcinoma and celiac disease 
[70]. This highlights the importance of the Ig- 
G4+-to-IgG+ plasma cell ratio in the diagnosis 
of type 1 AIP and any other manifestation of the 
IgG4-related disease. 

Fine needle aspiration specimen

Endoscopic ultrasonography-guided fine-nee-
dle aspiration (EUS-FNA) is a powerful modality 
utilized to obtain preoperative diagnosis from 
solid and cystic pancreatic lesions. This modal-
ity is extremely helpful in obtaining diagnosis of 
pancreatic carcinoma and non-ductal neopla- 
sms of the pancreas. Its value in providing pre-
operative diagnosis AIP is subjected to further 
investigations. In cases with indeterminate or 
negative cytology, the chance of having pancre-
atic adenocarcinoma is still higher than AIP. In 
addition, because the diagnosis of AIP relies on 
the preservation of architecture, FNA specimen 

may not be suitable for the diagnosis. However, 
case reports of AIP correctly diagnosed on 
EUS-FNA cytology have been published [71]. 
The cytologic features of AIP reported in the lit-
erature include smears rich in inflammatory 
cells (mainly lymphoplasmacytic) and sparse 
epithelial cells lacking atypia [66]. In cases clin-
ically suspicious for AIP, the absence of diag-
nostic features for AIP on FNA specimen does 
not rule out AIP.

AIP and malignancy

Although a history of pancreatitis has been 
associated with a 7.2- fold increased risk esti-
mate for pancreatic cancer, no definite associa-
tion has been found between AIP and pancre-
atic cancer [72]. Nonetheless Guptal et al. 
reported a series of cases of patients with AIP, 
7/11 patients with type 1 AIP had preinvasive 
ductal lesions (3/11 had pancreatic intraepi-
thelial neoplasia (PanIN)2 and 1/11 had Pa- 
nIN3), while 16/17 patients with type 2 AIP had 
preinvasive ductal lesions (4/17 had PanIN2 
but none had PanIN3). A few reports of adeno-
carcinoma of the pancreas in patients with type 
1 AIP have been reported [73]. Further studies 
are required but a possible increased risk for 
pancreatic carcinoma in patients with type 1 
AIP and type 2 AIP cannot be ruled out.

Summary

Type 1 AIP and type 2 AIP are unique forms of 
chronic pancreatitis which have been recently 
recognized as separated entities. Type 1 AIP is 
part of the IgG4-related disease spectrum. 
Both conditions are uncommon, but it is impor-
tant to recognize them because they respond 
dramatically to corticosteroid treatment and 
more importantly, an accurate and timely diag-
nosis of them may decrease the number of 
unnecessary pancreatic resections. Because 
these are recently described entities, there is a 
great need for education. Efforts should be tar-
geted to a variety of clinicians including internal 
medicine, general practitioners, gastroenterol-
ogist, hepatologists, general surgeons and sur-
geons specialized in hepatobiliary and pancre-
atic diseases, to increase the awareness of the 
condition. Educational efforts should also tar-
get both radiologists and pathologists as they 
play critical roles in the diagnosis of these rare 
conditions. As clinical experience with educa-
tion on type 1 AIP and type 2 AIP increases, 
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refinement of diagnostic criteria through inter-
national and multidisciplinary collaboration, 
development of standardized therapeutic pro-
tocols will allow further optimization of care for 
our patients.
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