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INTRODUCTION
Narrowing of the main pancreatic duct (MPD) is 
an important characteristic finding of autoimmune 
pancreatitis (AIP) [1]. In a typical case of AIP, the 
narrowing of the MPD extends to more than one-third 
of the entire MPD, and short narrowing of MPD is very 
rare. In contrast, short narrowing of the MPD is highly 
suggestive of pancreatic cancer [2, 3]. Therefore, diagnosis 
of AIP with short narrowing of the MPD is very difficult. 
However, initial pancreatogram and natural history of 
pancreatogram with AIP has not been clarified, and no 
cases of AIP indicating a remarkable change of the MPD 
from initial appearance during a long follow-up period 
have been reported in the literature. 

Recently, we have reported the first case of Intraductal 
Papillary Mucinous Neoplasm (IPMN) associated with AIP 
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[4]. Subsequently, a few studies on the association between 
AIP and IPMN have been published [5, 6]. However, IPMN is 
frequent on imaging findings such as magnetic resonance 
cholangiopancreatography (MRCP), and the relationship 
between AIP and IPMN has not yet been clarified. 

On the basis of this background, we report a case of AIP 
presenting a short narrowing of MPD with subsequent 
progression to diffuse pancreatic enlargement during a 
follow-up for IPMN. The aims of this study are twofold: 
first, describe the imaging finding of short narrowing of the 
MPD and its remarkable change observed in AIP; second, 
report the rare association of AIP and IPMN.

CASE REPORT

An 81-year-old man was admitted to our hospital for further 
examination of a pancreatic cystic lesion. The patient 
exhibited no symptoms, and his physical examination 
revealed no abnormal findings. The serum amylase level 
was elevated (127 U/L; normal range, 37–125 U/L). The 
serum level of C-reactive protein was 0.9 mg/dL (normal 
range, <0.30 mg/mL), and white cell count was 3900/mm3 
(normal range, 3600-9600/mm3). The serum levels of 
CEA and CA19-9 were 3.0 U/mL (normal range, <5 ng/mL) 
and 12.7 U/mL (normal range, <37 U/mL), respectively. 
MRCP revealed the presence of a multilobular cystic 
lesion, approximately 1 cm in diameter, in the pancreatic 
head. The MPD was slightly dilated (diameter, 4 mm), 
and narrowing of the MPD was not observed (Figure 1A). 
Computed tomography (CT) did not reveal any diffuse 
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the International Consensus Diagnostic Criteria (ICDC) [3], 
and furthermore, pancreatic cancer associated with IPMN 
could not be excluded. Therefore, we recommended that 
the patient undergo surgery, but the patient rejected the 
recommendation.

MRCP was performed 15 months after the initial 
hospitalization, which revealed short narrowing of the 
MPD (length, 12 mm) and slight upstream MPD dilatation 
(diameter, 5 mm). Thus, narrowing of the MPD and 
upstream MPD dilation was greater compared to that 6 
months previously (Figure 1C). Quadriphasic (precontrast, 
pancreatic, portal venous and delayed phases) CT was 
performed. During the pancreatic phase of the dynamic 
study, a lesion of approximately 1 cm in diameter 
appeared hypoattenuating compare to normal adjacent 
pancreatic parenchyma in the pancreatic body (Figure 
3A). This lesion became more dense during successive 
phases of study, and appeared isoattenuating compare to 
normal adjacent pancreatic parenchyma in portal venous 
(Figure 3B) and delayed (Figure 3C) phases. The serum 
levels of CEA and CA19-9 were 3.8 U/mL and 13.6 U/mL, 
respectively. On ERP, progression of MPD narrowing to 
20 mm was noted, but brush cytology examination still 
showed no malignancy. EUS revealed the presence of a 
low echoic mass, approximately 20 mm in diameter, in the 
lesion at the MPD narrowing site. Therefore, we performed 

enlargement of the pancreas. A mass was not evident 
in both CT and magnetic resonance imaging (MRI). 
Endoscopic ultrasonography (EUS) showed the presence 
of a multilobular cystic lesion without nodules, and 
communication between the multilobular cystic lesion and 
the MPD was also observed. According to the International 
consensus guidelines 2012 [7], the patient was diagnosed 
with branch duct IPMN and followed-up as an outpatient.

Six months after the initial hospitalization, follow-up 
MRCP revealed short narrowing of the MPD (length, 5 mm) 
proximal to the IPMN in the pancreatic body (Figure 1B). 
A mass was not evident in both CT and MRI. Endoscopic 
retrograde cholangiography (ERP) showed the short 
narrowing of the MPD (length, 6 mm) in the pancreatic 
body (Figure 2A). The diameter of the upstream MPD was 3 
mm. A 10-mm diameter cystic lesion communicating with 
the MPD was detected on ERP. Brush cytology examination 
was performed at the site of MPD narrowing. However, the 
cytology specimen showed no malignancy on pathological 
examination. The serum levels of CEA and CA19-9 were 3.3 
U/mL and 10.9 U/mL, respectively. The serum amylase level 
was 118 U/L. The serum IgG4 level was slightly elevated 
(109 mg/dL; normal range, 4.8–105 mg/dL), but was lower 
than the serological criteria (>135 mg/dL) according to the 
Japanese diagnostic criteria 2011 (JPS2011) [2]. Therefore, 
AIP could not be diagnosed according to the JPS2011 [2] or 

Figure 1A-D. Magnetic resonance cholangiopancreatography showing a remarkable change of main pancreatic duct (MPD); A. Multilobular cystic lesion 
in the pancreatic head and no narrowing of the MPD at first; B. Short narrowing of the MPD (length, 5 mm) proximal to the cystic lesion after 6 months; C. 
Short narrowing of the MPD (length, 12 mm) and slight upstream MPD dilatation (diameter, 5 mm) after 15 months; D. Segmental narrowing of MPD after 
24 months.
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endoscopic ultrasonography fine-needle aspiration (EUS-
FNA) for the low echoic mass. Only lymphoplasmacytic 
infiltration was observed, but no malignancy was noted on 
histopathological examination.

Quadriphasic CT, performed 24 months after the initial 
hospitalization, revealed segmental enlargement of the 
pancreas body and tail with a capsule-like low density 
rim. Segmental enlargement of the pancreatic parenchyma 
appeared hypoattenuating compare to normal spleen 
parenchyma during the pancreatic phase of the dynamic 
study (Figure 4B). This pancreatic parenchyma became 
more dense during successive phases of study, and 
appeared isoattenuating compare to normal spleen 
parenchyma during portal venous (Figure 4C) and delayed 
(Figure 4D) phases. Moreover, on MRCP, progression of 
MPD narrowing was noted (Figure 1D). At that time, the 
serum IgG4 level was elevated to 163 mg/dL. The serum 
levels of CEA and CA19-9 were 3.8 U/mL and 13.6 U/
mL, respectively. EUS revealed a segmental enlargement 
and a capsule-like rim in the pancreas body and tail. In 
addition, segmental narrowing of MPD was observed on 
ERP (Figure 2B). Thus, the patient was diagnosed with 
diffuse type AIP according to the JPS2011 [2] and ICDC [3]. 
EUS-FNA of the pancreatic body was performed to obtain 
histopathological evidence of AIP. The obtained tissue 
showed no malignancy, but lymphoplasmacytic infiltration, 
storiform fibrosis, obliterative phlebitis, and abundant 

IgG4-positive plasma cells were not observed. Therefore, 
it did not meet the histological criteria of JPS2011 and 
ICDC. In the present case, we did not administer steroid 
therapy because the patient had no symptoms and was of 
advanced age. The patient was discharged and followed-
up for 6 months after the diagnosis of AIP.

DISCUSSION
Autoimmune pancreatitis is characterized by the swelling 
of the pancreas, irregular narrowing of the MPD, and a 
high serum IgG4 levels [1]. MPD narrowing is an important 
characteristic finding of AIP [2, 3]. Long (more than one-
third of the length of the entire MPD) or multiple strictures 
of the MPD without marked upstream dilatation (duct size, 
<5 mm) were considered to be level 1 findings for ductal 
imaging (ERP) according to the ICDC criteria for AIP [3]. In 
contrast, short narrowing of the MPD is highly suggestive of 
pancreatic cancer. Cases of AIP with short or no narrowing 
of the MPD are very rare, and diagnosing AIP in such cases 
is difficult. To our knowledge, no cases of AIP indicating a 
marked change of the MPD from initial appearance during 
a long follow-up examination have been reported in the 
literature.

In the present report, narrowing of the MPD was short 
(length, 6 mm) and the upstream MPD was not dilated 
(diameter, 3 mm) when narrowing of the MPD was 
first observed. We primarily suspected the presence of 

Figure 2A-B. Endoscopic retrograde pancreatography showing a remarkable change of MPD; A. Short narrowing of the MPD (length, 6mm) in the pancreatic 
body after 6 months; B. Segmental narrowing of the MPD after 24 months.

Figure 3A-C: Dynamic study of contrast-enhanced CT after 15 months; A. Hypoattenuating lesion of approximately 1 cm in diameter appears in the 
pancreatic body during the pancreatic phase compare to normal adjacent pancreatic parenchyma; B. Lesion appears isoattenuating during the portal 
venous phase compare to normal adjacent pancreatic parenchyma; C.Lesion appears isoattenuating during the delayed phase compare to normal adjacent 
pancreatic parenchyma.
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Figure 4A-D. Dynamic study of contrast-enhanced CT after 24 months; A. Segmental enlargement of the pancreas body and tail during precontrast phase; B. 
Segmental enlargement of the pancreatic parenchyma appears hypoattenuating during the pancreatic phase compare to normal spleen parenchyma, with a 
capsule-like low density rim; C. Pancreatic parenchyma appears isoattenuating during the portal venous phase compare to normal spleen parenchyma; D. 
Pancreatic parenchyma appears isoattenuating during the delayed phase compare to normal spleen parenchyma.

pancreatic cancer at that time. However, after 10 months, 
narrowing of the MPD progressed (length, 12 mm) and 
the upstream MPD was found to be dilated (diameter, 5 
mm). Therefore, we strongly suspected the presence of 
pancreatic cancer associated with IPMN; however, no 
evidence of malignancy was observed by EUS-FNA. After 
an additional 9 months, MPD narrowing had progressed, 
and segmental narrowing of the MPD was observed on 
ERP. Finally, we diagnosed the patient with diffuse type 
AIP according to the JPS2011 and ICDC. This marked 
change in the MPD from short focal narrowing to segmental 
narrowing was indicative of this condition, considering the 
natural history of AIP. 

We consider that CT finding after 15 months follow-up was 
crucial because this could be the initial focal lesion of AIP 
in the present report. In the present study, the focal lesion 
appeared hypoattenuating during the pancreatic phase, 
and isoattenuating compare to normal adjacent pancreatic 
parenchyma during both portal venous and delayed phases. 
Typical dynamic CT findings of AIP reveal hypoattenuating 

during the pancreatic phase, and hyperattenuating in both 
portal venous and delayed phases [8]. CT finding during 
the portal venous phase is useful in differentiating focal 
AIP from pancreatic adenocarcinoma. Focal AIP during the 
portal venous phase appear hyperattenuating at diagnosis, 
and this finding is different from the findings of pancreatic 
cancer which most frequently remains hypoattenuating 
during the portal venous phase. The present case did not 
appear hypoattenuating during the portal venous phase, 
and this CT finding did not suggest pancreatic cancer.

In the present study, the evolution of focal to segmental 
change was observed. Focal AIP after 15 months and 
segmental AIP after 24 months showed similar CT finding 
in each different phase (pancreatic, venous, and delayed 
phases). Therefore, we predict that histpathological 
might be similar between focal and segmental AIP. On the 
other hand, Sahani et al. [9] reported that diffuse swelling 
reflects an early inflammatory phase and focal masslike 
swelling symbolize a late stage with predominance of 
fibrosis because focal mass like swellings persisted after 
resolution of diffuse changes in 7 of 13 patients. Further 
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studies should be conducted to clarify the clinical and 
histopathological differences between focal and diffuse AIP.

Recently, we were the first to report a case of IPMN 
associated with AIP. Subsequently, a few studies on the 
association between AIP and IPMN have been reported. 
Tabata et al. [5] reported that the association of IPMN 
with elevated serum IgG4 levels and type1 AIP changes 
adjacent to the IPMN appears to be rare, and was 
probably coincidental. Bateman et al. [6] also reported 
that pancreatic IPMN and AIP may co-exist, but most 
cases of chronic pancreatitis associated with IPMN do not 
represent AIP. Similar results were described in these 2 
reports. Abundant infiltration of IgG4-positive plasma 
cells may be detected around the IPMN. In the present 
study, AIP appeared adjacent to the IPMN. Therefore, there 
is a possibility that infiltration of IgG4-positive plasma 
cells might cause an inflammatory reaction to IPMN and 
AIP might appear. Cases of IPMN associated with AIP 
are very rare, and the present patient was found to have 
type 1 AIP associated with IPMN. However, the incidence 
of IPMN is frequent on imaging findings such as MRCP. 
Therefore, further studies should be conducted to address 
the relationship between AIP and IPMN.

In conclusion, we have described the case of a patient with 
AIP associated with IPMN, who presented a remarkable 
change of the MPD during a long follow-up period. 
Considering the natural history of AIP, these initial 
appearance and marked change of the MPD are indicative 
of this condition.
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