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ABSTRACT
Context Non-swelling autoimmune pancreatitis with multiple pancreatic pseudocysts is very rare. Case report A Seventy-five-year-old 
man was referred to our hospital for further examination of multiple pancreatic cysts with nodules detected by computed tomography. 
Endoscopic ultrasound examination showed a pancreatic cyst with a nodule (6.3 mm in diameter) in the pancreatic head and another 
pancreatic cyst with a nodule (8.7 mm in diameter) in the pancreatic tail, and these cysts were connected to the main pancreatic duct. 
The patient was clinically diagnosed with branch duct type intraductal papillary mucinous neoplasm of the pancreas. The recent 
international consensus guidelines indicate that a mural nodule indicates high risk for malignancy and recommend surgical resection of 
branch duct type intraductal papillary mucinous neoplasm with mural nodule. Therefore, pancreatoduodenectomy and pancreatic body 
tail resection were performed in our hospital. Histopathological findings showed IgG4-positive plasma cells and obstructive phlebitis. 
Autoimmune pancreatitis associated with multiple pancreatic pseudocysts was the final diagnosis. Conclusions We encountered a rare 
case of autoimmune pancreatitis with pseudocyst but not swollen pancreas nor an increase in serum IgG4 level. The correct diagnosis was 
very difficult before surgical treatment. In clinical cases with various pancreatic cystic lesions, it is necessary to consider autoimmune 
pancreatitis in the differential diagnosis.
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INTRODUCTION
First reported in 1961, autoimmune pancreatitis (AIP) 

is a benign disease [1]. The concept of AIP was proposed 
in Japan in 1995 [2]. A typical case is easily diagnosed by 
the characteristic imaging features of diffuse or segmental 
pancreatic enlargement and pancreatic ductal strictures 
without significant dilation. In addition, the serum IgG4 
level is often high in case of AIP [3]. Yoshida et al. have 
also reported that one of the characteristic features of 
AIP is the absence of a pancreatic cyst [2]. However, 
only a few cases of AIP with pancreatic cysts have been 
reported. Most previous reports of AIP with pancreatic 
cysts described pancreatic enlargement, pancreatic ductal 
strictures, and elevated serum IgG4 level. The present case 
did not involve enlargement of the pancreas or an increase 
in serum IgG4 level. Thus, we report a very rare case of an 
atypical presentation of AIP.

CASE REPORT
A Seventy-five-year-old man was referred to our hospital 

for further examination of multiple cystic lesion of the 
pancreas with nodules detected by computed tomography 
(CT) at a general medical checkup. The patient had no chief 
complaint, and habitually consumed alcohol (40mg/day). 
There was no family history or a past history of liver or 
pancreatic dysfunction. Physical examination identified no 
palpable mass in a soft abdomen. All laboratory findings 
before the admission were within normal ranges: serum 
amylase 130 IU/L (40–126 IU/L); IgG 702 mg/dL (870–
1700 mg/dL); IgG4 36.9 mg/dL (4.8–105 mg/dL). Levels of 
tumor markers (carcinoembryonic antigen, carbohydrate 
antigen 19-9, DUPAN-2, and SPAN-1) were all within 
normal ranges. Contrast enhanced CT examination showed 
two multilocular cysts 30 mm in diameter in the pancreatic 
head and tail, and several small cysts in other parts of 
the pancreas (Figure 1a & b). The cyst in the pancreatic 
head had a contrast-enhanced nodule (Figure 1c). No 
characteristic findings such as swelling of the pancreas 
were observed in this case (Figure 1d). Magnetic resonance 
imaging (MRI) showed multiple cysts with nodules in 
the pancreatic head and tail. A low signal intensity was 
observed in these nodules on T1 and T2 weighted images. 
On apparent diffusion coefficient map diffusion weighted 
imaging, the nodules showed a low signal (Figure 2a). 
Magnetic resonance cholangiopancreatography (MRCP) 
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(Figure 4a) and no nodule in the cyst of the pancreatic 
tail (Figure 4b). Histopathological findings revealed the 
abundant of collagen fibers, infiltration of plasma cells, 
and eosinophils in the protruding pancreatic tissues. 
We think that the nodule of the pancreatic head was 
diagnosed as a histological thickness associated with AIP 
itself and necrotic tissue in the pancreatic tail, respectively 
(Figure 4c, d). These findings indicated storiform fibrosis 
(Figure 5a) and obstructive phlebitis (Figure 5b). CD38, 
a marker of plasma cells, was co-expressed with strong 
immunoreactivity for IgG4 in the plasma cells (Figure 
6a, b). The ratio of IgG4 positive cells to total IgG positive 
cells was 83% (136/163) (Figure 6c). Thick fibrosis and 
inflammation and a few pancreatic duct epithelium in the 
cystic wall were histologically confirmed (Figure 7a, b). 
The presence of pancreatic duct epithelium suggested 
to connection to the main pancreatic duct. There was 
no granulocytic epithelial lesion in the wall. The final 
diagnosis was lymphoplasmacytic sclerosing pancreatitis 
associated with multiple pancreatic pseudocysts. After 
the operation, pancreatic fistula and abscess formation 

did not show the irregular narrowing of the pancreatic 
duct (Figure 2b). Endoscopic ultrasound (EUS) showed 
22×25 mm multilocular cyst in the pancreatic head 
and 30×28 mm multilocular cyst in the pancreatic tail, 
and several small cysts in the pancreatic body. These 
multilocular cysts had the nodules. The size of the nodules 
were 6.3 mm (head) and 8.7 mm (tail) in diameter, 
respectively (Figure 3a, b), and were connected to the 
main pancreatic duct (Figure 3c). The clinical diagnosis 
was branch duct type intraductal papillary mucinous 
neoplasm of the pancreas (IPMN) because the cysts were 
multiple and multilocular and connected to the pancreatic 
duct. The recent international consensus guidelines 
indicate that a mural nodule in branch duct type IPMN is 
a sign of malignant transformation and an indication for 
surgery. The patient underwent pancreatoduodenectomy 
and pancreatic body tail resection. Macroscopic findings 
revealed necrotic tissue with multilocular cysts of 30 mm 
in diameter in the pancreatic head and tail, respectively. 
Macroscopic findings showed a protruding pancreatic 
tissues growing toward the cyst in the pancreatic head 

a b

c d

Figure 1. Contrast enhanced computed tomography images. Two multilocular cysts 30 mm in diameter in the (a). pancreatic head and (b). tail. (c). The cyst 
in the pancreatic head had a contrast-enhanced nodule. (d). The image showed no swelling of the pancreas.
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Figure 2. Magnetic resonance imaging. (a). The nodule had the low signal on apparent diffusion coefficient map. (b). Magnetic resonance 
cholangiopancreatography did not show the irregular narrowing of the pancreatic duct.

a b

c

Figure 3. Endoscopic ultrasound image. The size of the nodules was (a). 6.3 mm (head) and (b). 8.7 mm (tail) in diameter, respectively and (c). were 
connected to the main pancreatic duct.

occurred, which was managed with antibacterial agents 
and CT-guided percutaneous drainage, respectively. The 
patient was discharged on the 58th hospital day and no 
significant post-treatment problems have occurred.

DISCUSSION
AIP is a benign disease that was firstly reported in 

1961 [1]. Its characteristic clinicopathologic features are 
irregular narrowing of the pancreatic duct, swelling of 
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Figure 4. Macroscopic & pathological �indings of the resected pancreatic tumor. (a). The pancreatic tissue was protruded toward the cyst in the 
pancreatic head (area of red circle). A part of the protruded pancreatic tissues was diagnosed as a nodule. (b). The pancreatic tail cyst had no nodule 
in the cyst. The pathology of the area of red circle showed the abundant of collagen �ibers, in�iltration of plasma cells, and eosinophils. hematoxylin and 
eosin staining; original magni�ication (c). ×20, (d). ×100.
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Figure 4. Macroscopic & pathological findings of the resected pancreatic tumor. (a). The pancreatic tissue was protruded toward the cyst in the pancreatic 
head (area of red circle). A part of the protruded pancreatic tissues was diagnosed as a nodule. (b). The pancreatic tail cyst had no nodule in the cyst. The 
pathology of the area of red circle showed the abundant of collagen fibers, infiltration of plasma cells, and eosinophils. hematoxylin and eosin staining; 
original magnification (c). ×20, (d). ×100.

a b

Figure 5. Pathological findings of the resected pancreatic tumor. (a). Storiform fibrosis is visible in the pancreatic tissue (hematoxylin and eosin staining; 
original magnification ×100). (b). Obstructive phlebitis Elastica-van Gieson staining; original magnification: ×400).

the pancreas, lymphoplasmacytic infiltration and fibrosis, 
and a favorable response to corticosteroid. Furthermore, 
serological elevation of IgG4 level is essential for a correct 
diagnosis of AIP [4]. Yoshida et al. have also reported that 
one of the characteristic features of AIP is an absence of 

pancreatic cyst [2]. In general, most previous reports of 
AIP have also showed the absence of pseudocysts in the 
pancreas. Findings such as diffuse pancreatic enlargement 
with delayed enhancement and pancreatic ductal strictures 
without significant dilation detected using dynamic CT 
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and/or MRI and elevated serum IgG4 levels can lead to 
a definitive clinical diagnosis of AIP [5]. Therefore, non-
swelling of the pancreas with pseudocysts as in the present 
AIP case may be very rare, although there is one report of 
26 cases of AIP with pancreatic pseudocysts.

Recent studies have shown that serum IgG4 levels 
are not elevated in about 20% of AIP patients [6], and 
the sensitivity of serum IgG4 elevation for diagnosing 

AIP varies from 68% [7] to 81% [8]. The detection rate 
of diffuse and/or segmental pancreatic enlargement and 
irregular narrowing of pancreatic ducts using CT and/or 
MRI was 92.9% and 89.6%, respectively. The frequency 
of cystic formation in AIP is reported to be 7% [5, 9]. In 
the present case, the serum IgG4 level was not elevated. 
Considering these simultaneous atypical findings of a 
non-swelling pancreas, cyst formation, and no increase in 
serum IgG4 level, the present case must be rare.

a b

c

Figure 6. Immunostaining with the IgG4 antibody. (a). Abundant plasma cells are observed in the inflammatory cells. (b). hematoxylin and eosin staining, 
original magnification ×400, (c). Strong immunoreactivities for IgG and IgG4 are observed in the plasma cells (original magnification ×400).

Figure 7. Pathological �indings of the resected cystic wall. Thick �ibrosis, in�lammation, and a few of pancreatic duct epithelium in the cystic wall were con�irmed. hematoxylin and 
eosin staining, original magni�ication (a). × 20, (b). ×100.

a b

Figure 7. Pathological findings of the resected cystic wall. Thick fibrosis, inflammation, and a few of pancreatic duct epithelium in the cystic wall were 
confirmed. hematoxylin and eosin staining, original magnification (a). × 20, (b). ×100.
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In the present case, fibrosis and lymphoplasmacytic 
infiltration of IgG4 positive cells into the pancreatic tissue 
surrounding the cysts were histologically confirmed. Cyst 
formation in AIP is associated with a highly active state 
of inflammation and severe narrowing of the branched 
pancreatic ducts. Recently, Miki et al. have reported 
indicated that the mechanism(s) of pancreatic pseudocyst 
formation associated with AIP are due to the stricture of the 
main pancreatic duct followed by obstructive pancreatitis 
[9]. The cyst formation in the histopathological findings 
may occur by the similar mechanism(s). However, no past 
history of chronic pancreatitis and pancreatic enlargement 
were observed in the present case. Furthermore, apparent 
communication between the multilocular cyst with 
nodules and the pancreatic duct was confirmed on MRI 
and EUS. Thus, we could not clearly identify the detailed 
mechanism(s) of pancreatic pseudocyst formation 
associated with AIP in this case. However, we did achieve 
the correct diagnosis after surgery. We experienced a 
rare case of AIP with pseudocyst but not swelling of the 
pancreas or increase in serum IgG4 levels. It was very 
difficult to obtain a correct diagnosis without surgical 
specimens. In clinical practice, when evaluating patients 
with various pancreatic cystic lesions, the possibility of 
AIP should be considered during the differential diagnosis.
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