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Abstract 
Autoimmune pancreatitis (AIP) is a unique form of pancreatitis which has 
autoimmune features. AIP has clinical presentations that greatly mimic pan-
creatic cancer (PC). It is critical for clinicians to distinguish AIP from PC be-
cause their treatments and prognoses are entirely different. We report a 62- 
year-old man with obstructive jaundice and dilation in the main pancreatic 
duct (MPD). The diagnosis of AIP was based on diagnostic criteria by the 
elevated IgG-4 serum levels and the typical imaging such as diffuse pancreatic 
swelling and dilation in the common biliary duct (CBD). The difference of the 
imaging finding in our case is the expanding of the MPD, which is usually de-
scribed to be stenosis in many literatures. Finally, the patient was confirmed 
with type I AIP according to the diagnosis criteria. After the steroid treatment 
lasting 3 months, the patient was gradually recovered. We present the case 
and take a review of literature in order to improve the early identification of 
AIP. 
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1. Introduction 

AIP is a rare cause of chronic pancreatitis, characterized by a fibroinflammatory 
process by lymphoplasmacytic infiltrates, storiform fibrosis, obliterative phlebi-
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tis, and increased IgG4+ plasma cells, leading to dysfunction of the pancreas. 
AIP was first characterised in 1961 from a patient showing signs of pancreatic 
damage with associated autoimmunity [1]. This notion received no further at-
tention in Japan until the mid 90’s when Yoshida et al. published a case of a pa-
tient with chronic pancreatitis and impaired exocrine function with associated 
autoimmunity [2]. The term AIP was first used here. In 2002, the Japan Pancreas 
Society (JPS) proposed the world’s first clinical diagnostic criteria for AIP (JPS 
2002) [3], which was revised in 2006 (JPS 2006) [4]. Subsequently, the Interna-
tional Consensus Diagnostic Criteria (ICDC) was proposed in 2010 [5]. We re-
port a case of a 62-year-old man with obstructive jaundice, mild upper abdo-
minal pain and darkening urine. A computed tomography (CT)s can shown the 
localized mass-forming strongly suspected of PC. 

2. Case Presentation 

A 62-year-old man was admitted to our hospital complaining of jaundice, mild 
upper abdominal pain and darkening urine. Past medical history and the family 
history were negative. Physical examination revealed icteric sclera and skin, mild 
upper abdominal tenderness. The laboratory test data at admission showed that 
the serum levels of alanine transaminase (ALT), aspartate transaminase (AST), 
alkaline phosphatase (ALP), γ-glutamyltransferase (γ-GT), total bilirubin (TBil) 
and direct bilirubin (DBil) were elevated to 84.8 U/L (9 - 50 U/L), 67.1 U/L (15 - 
40 U/L), 448.2 U/L (45 - 125 U/L), 459.5 U/L (10 - 60 U/L), 151.7 μmol/L (5 - 21 
μmol/L) and 100.8 μmol/L (0 - 3.4 μmol/L), respectively. Serum IgG was 27.47 
g/L (7 - 16 g/L). Test of tumor markers from the bile showed CA199 of 6147.70 
U/ml (0 - 37.0 U/ml). Both computed tomography (CT) and magnetic resonance 
image (MRI) revealed diffusive enlargement of the pancreas (Figure 1 and Fig-
ure 2). Other abnormalities included significant dilation of intra- and extra-he- 
patic bile duct, diffusive thickening of the gallbladder wall. The differences of the  
 

 
Figure 1. The sausage-like pancreas and expanding of the main MPD in 
MRCP. 
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Figure 2. The dilation of intra- and extra-hepatic bile duct in 
MRCP. 

 

 
Figure 3. Warthin-Starry staining 40×. 

 
imaging finding in our case is the expanding of the main pancreatic duct (MPD), 
which is usually described to be stenosis in many literatures. Endoscopic retro-
grade cholangio-pancreatography (ERCP) was conducted, revealing similar 
findings with CT and MRI. No sign of malignancy was observed. The liver biop-
sy was performed, the pathology manifestation revealed the inflammatory infil-
tration of the hepatocyte (Figures 3-6). The patient was suspected of suffering 
from AIP, the following examinations was conducted. IgG4 was measured and 
turned out to be 6.55 g/L (0.03 - 2.01 g/L). So the diagnosis of type I AIP was 
confirmed in accordance with the diagnostic criteria [2]. Steroid therapy with 
oral prednisone (32.5 mg per day) was administered promptly. Serum ALP, 
γ-GP, TBil and DBil just before steroid therapy were 448.2 U/L, 459.5 U/L, 151.7 
μmol/L and 100.8 μmol/L, respectively, and one week later were 218.6 U/L, 128.3 
U/L, 46.1 μmol/L and 19.7 μmol/L, respectively. After six weeks, we stepped 
down the dosage ofprednisone with 27.5 mg daily, and the laboratory values 
were improved persistently. After the treatment of 70 days, the serum levels of 
ALP, γ-GP, TBil, DBil, and IgG returned back into the normal range. The repeat  
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Figure 4. Masson staining 40×. 

 

 
Figure 5. Warthin-Starry staining 40×. 

 

 
Figure 6. Masson staining 40×. 
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Figure 7. The swelling pancreas has remarkable reduced in MRCP. 

 

 
Figure 8. The enlargement of intra- and extra-hepatic bile duct has 
become small. 

 
MRI showed remarkable reduction of the pancreas (Figure 7 and Figure 8). The 
patient was discharged and followed up at the clinic with prednisone tapered off 
every 2 weeks by 5 mg. The whole therapy has lasted 34 months, the patient are 
taking 5 mg prednisone daily now. All the results of serology and imaging ex-
aminations are normal (Figure 9 and Figure 10). 

3. Conclusions 
3.1. Classification of AIP 

Autoimmune pancreatitis (AIP) is a type of chronic pancreatitis occurring sec-
ondary to an autoimmune process. The international consensus diagnostic crite-
ria (ICDC) for AIP recently described two subtypes: type 1 [lymphoplasmacytic 
sclerosing pancreatitis (LPSP)] and type 2 [idiopathic duct-centric pancreatitis 
(IDCP) or AIP with granulocytic epithelial lesion (GEL)] [5]. LPSP is the typical 
histopathological description of type 1 AIP. It is characterized by massive infil-
tration of lymphoplasmacytic cells without granulocytes; abundant (>10 cells/  
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Figure 9. The normal imaging of pancreas. 

 

 
Figure 10. The intra- and extra-hepatic bile duct has almost be-
come normal. 

 
HPF) IgG4-positive plasma cells; storiform or swirling fibrosis and peri-venular 
infiltration with lymphoplasmacytic cells which often leads to obliterative phle-
bitis [6] [7] [8]. 

Type 2 AIP in contrast to type 1 AIP, is a pancreas-specific disease mostly 
without extra-pancreatic organ involvement, lacks elevated serum levels of IgG4 
and auto antibodies. Type 2 AIP is associated with inflammatory bowel disease 
(approximately 30%) and demonstrates little or no IgG4-positive inflammatory 
infiltrates on histology [9]. Histopathological review is required to confirm the 
diagnosis of type 2 AIP because of the lack of serological markers and specific 
imaging patterns. 

3.2. Clinical Presentation 

The clinical findings in AIP are non-specific and the most common presentation 
is obstructive jaundice. A recent systematic review of AIP in China showed that 
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obstructive jaundice accounted for 63.4% of the 706 patients in the study [10]. 
This is fairly consistent with earlier findings of a multicenter survey of 731 pa-
tients, in which obstructive jaundice accounted for 75% and 47% of the patients 
with type 1 and type 2 AIP respectively [11]. In Asian patients the frequency 
goes from 74% to 88% [12] [13]. Abdominal pain was also reported with a high-
er frequency. Patients with type 2 AIP may present with severe abdominal pain 
(68% vs. 41%) in contrast to type 1 AIP patients. The abdominal pain in type 1 
AIP is described as mild, not as severe as the abdominal pain observed in acute 
pancreatitis or acute exacerbation of chronic pancreatitis [5] [11] [14]. Extra-
pancreatic involvement has been mainly associated to LPSP with, in some cases, 
2 to 4 organs affected [15]. The inflammatory bowel disease is the most frequent 
extrapancreatic manifestation. Other symptoms include back pain, weight loss 
and fatigue [14] [16]. 

3.3. Serology 

The major serological finding is an elevation of the serum IgG4 concentration. 
The performance of total IgG4 serum concentrations for the diagnosis of AIP 
has been evaluated in different studies. A cut-off for IgG4 elevation was sug-
gested at ≥135 mg/dl by Hamano et al. in 2001 with a sensitivity of 95% and a 
specificity of 97% [17]. The Mayo Clinic group reported a specificity and a sensi-
tivity of 93% and 76%, respectively, at a cut-off level of >140 mg/dl. In patients 
with IgG4 concentrations >280 mg/dl, a sensitivity of 53% and a specificity of 
99% was found [18]. Although an elevated ratio of IgG4 to total IgG-positive 
plasma cells in tissue can confirm the diagnosis, approximately 30% of patients 
have normal values [5]. Other diseases such as atopic dermatitis, parasitic infec-
tions, pemphigus vulgaris, pemphigus foliaceus, and pancreatic carcinoma, can 
also be associated with elevated levels of IgG4 [19]. In spite of not disease-spe- 
cific as highlighted above, IgG4 has the highest diagnostic value as a single sero-
logical test in AIP. The IgG4 serum concentration has been proposed as a non- 
invasive parameter for the diagnosis of AIP and is included in the HISORt crite-
ria. 

3.4. Histology 

The traditional “gold standard” for the diagnosis of AIP is characteristic histol-
ogy. The pancreatic lesion of type 1 AIP histologically shows LPSP with 3 essen-
tial features [20] [21]: 1) a lymphoplasmacytic infiltrate surrounding small-sized 
interlobular pancreatic ducts that does not destroy the pancreatic ductal epithe-
lium; 2) a swirling fibrosis centered around ducts and veins (storiform fibrosis); 
and 3) obliterative phlebitis wherein the infiltrate surrounds and obliterates 
pancreatic veins. Destructive changes to the ducts and acini caused by infiltrat-
ing granulocytes are typically absent. Immunostaining reveals abundant IgG4- 
positive cells (>10 cells/HPF). 

Type 2 AIP histology typically shows IDCP (AIP with GELs) [22], which is a 
distinct histological pattern from that of LPSP. The predominant interlobular 
stroma composed of lymphocytes plasma cells and reactive fibroblasts/myofi- 
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broblasts seen in type 1 AIP is replaced by the presence of GELs as the most dis-
tinctive feature of IDCP. These changes may lead to the destruction and oblite-
ration of the duct lumen, seen in the medium to small-sized ducts and also in the 
acini. Infiltrates of IgG4-positive plasma cells are scant or absent in IDCP [20] 
[21]. In Macarena study [23], the cystic lesion was intrapancreatic; it had a fi-
brotic wall without epithelial cells and contained a brownish fluid and some de-
bris, resembling the usual findings in noninfected pseudocysts and not those in 
true neoplastic cystic lesions.  

3.5. Imaging 

Imaging plays an important role in the diagnostic work up for AIP as reflected in 
the different existing diagnostic criteria. AIP demonstrates a wide spectrum of 
imaging findings on CT. The characteristic CT appearance of autoimmune pan-
creatitis has been described as diffuse enlargement of the pancreas with a cap-
sule-like rim. The pancreatic border becomes featureless with effacement of the 
lobular contour of the pancreas. There is diffusely decreased enhancement in the 
pancreas during the early phase and delayed enhancement in the late phase of 
contrast enhancement. Involvement of other organs, such as the biliary tree, re-
troperitoneum, salivary glands, and kidneys, is common [24]. 

MRI is a useful tool to evaluate pancreatic lesions. Contrast-enhanced fat 
suppression MRI has been studied to differentiate AIP and PC. Sugiyama shown 
that speckled enhancement within a hypointense or isointense lesion on pan-
creatic phase DCE-T1WI (speckled type) was observed more frequently in focal 
AIP than in PC, with high sensitivity, high specificity, and high accuracy [25]. 

Magnetic resonance cholangiopancreatography (MRCP) has become popular 
as a noninvasive method for obtaining high quality images of the pancreaticobi-
liary tree; MRCP is replacing diagnostic ERCP in many pancreatobiliary diseas-
es. There has been a controversy in usefulness of MRCP in diagnosis of AIP. The 
major problem with MRCP for diagnosing AIP is that the narrowed MPD seen 
on ERCP cannot be visualized on MRCP, because of the inferior resolution of 
MRCP compared with ERCP. Segmental narrowing of the MPD seen on ERCP 
was not visualized in 86% on MRCP, and distinguishing between AIP and PC 
was quite difficult on MRCP. However, in these cases, less upstream dilatation of 
the MPD on MRCP may suggest AIP rather than PC [26]. 

Extrapancreatic lesions occur in most cases of type I AIP and are positively 
correlated with serum IgG4 levels [27]. The biliary system, salivary glands, thy-
roid, lymph nodes, lung, retroperitoneum and kidney are most frequently in-
volved [28]. Biliary and gallbladder involvement is often manifested as diffusive 
wall thickening [29]. In our case, CT image demonstrated enhancement and wall 
thickening of the gallbladder and common bile duct, which might be caused by 
obstruction due to the enlarged pancreas, or manifested as the extrapancreatic 
involvement in AIP.  

3.6. Steroid Treatment 

The dramatic steroid response is helpful for diagnosis of AIP, only when cancer 
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is excluded. Steroid therapy brings about improvement in clinical symptoms and 
accompanying radiological and serological abnormalities, whose recommended 
starting dose is 0.6 - 1 mg/kg/day [5]. After 2 - 4 weeks, the dose is tapered by 5 
mg every 1 - 2 weeks until it reaches 5 - 10 mg/day [30]. Response to steroids is 
assessed in terms of pre- and poststeroid symptoms, liver biochemistry, serum 
IgG/IgG4 levels and radiological appearances. After confirmation of clinical re-
mission, prednisolone is gradually reduced to the maintenance dose. Mainten-
ance therapy with low-dose steroids is used to prevent disease relapse and main-
tain remission. Finally, steroids are usually completely discontinued. 

Although, the relapse after remission of AIP is not uncommon. Relapses of 
AIP after remission with steroids usually occur in about one third of the patients 
[31]. Patients experience relapse of AIP, either during maintenance steroid 
therapy or after a complete discontinuation of steroids [32]. Relapse of AIP is 
often be retreated with steroids. The immunosuppressant drugs can also be used, 
especially to those patients, who is non-responsed to corticosteroids. In Ya-
mabe’s report, a 42-year-old man with AIP relapsed after the oral prednisolone 
treatment, and was retreated with methyl-prednisolone pulse therapy (500 
mg/day) followed by oral prednisolone [33]. However, computed tomography, 
magnetic resonance imaging, and endoscopic ultrasound did not reveal suffi-
cient improvement after 6 months of treatment. Therefore, an immunosuppres-
sant (azathioprine) was introduced. Subsequent imaging analyses and endos-
copic ultrasound fine needle aspiration revealed clear improvements in patholo-
gy. 

Finally, our patient diagnosed of type I AIP underwent the steroid treatment 
lasting 3 months, who was gradually recovered. We present the case and take a 
review of literature in order to improve the early identification of AIP for the 
clinicians, especially for those gastroenterology and liver and ball surgical doc-
tors. 
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