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Abstract
A 50-year-old woman was referred to our hospital with elevated serum amylase levels. Physical examination revealed no 
jaundice or abdominal tenderness. Serum IgG4 was negative. Computed tomography revealed a localized pancreatic duct 
narrowing in the pancreatic head, with caudal pancreatic duct dilation and an intraductal papillary mucinous neoplasm. 
Pancreatic enlargement was not observed. Endoscopic ultrasonography (EUS) showed a small hypoechoic mass. Although 
EUS-guided, fine-needle aspiration was performed, no diagnosis was established. Endoscopic retrograde pancreatography 
showed a localized narrowing in the main pancreatic duct of the pancreatic head. A biopsy of the narrowing was performed 
through the minor papilla because of difficult access from the major papilla. The specimen showed the infiltration of numer-
ous IgG4-positive plasma cells, suggesting type 1 autoimmune pancreatitis (AIP). Six months later, magnetic resonance 
cholangiopancreatography revealed improvement in the narrowing without specific treatment. The patient presented with 
localized narrowing of the pancreatic duct and caudal duct dilation, which was distinct from pancreatic cancer. Diagnostic 
difficulties arose from negative serum IgG4 results, the lack of typical imaging characteristics of AIP, and failure to meet 
the AIP criteria according to the relevant Japanese and international guidelines. However, AIP was suspected and surgery 
was successfully avoided through a biopsy.
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Introduction

Autoimmune pancreatitis (AIP) is a distinct form of pan-
creatitis clinically characterized by the frequent presentation 
of obstructive jaundice with or without a pancreatic mass 
[1]. AIP is classified into types 1 and 2, with type 1 being 
the most common type in Japan [2]. Type 1 AIP is histo-
logically characterized by the infiltration of IgG4-positive 
plasma cells [3, 4] and is considered a pancreatic lesion of 
IgG4-related systemic disease. However, approximately 20% 

of patients with AIP do not have elevated serum IgG4 lev-
els [5]. In such cases, particularly when typical pancreatic 
enlargement is not observed, the diagnosis of AIP can be 
challenging because of the difficulty in obtaining an ade-
quate specimen for diagnosis, and sometimes, patients may 
even undergo surgery under the misdiagnosis of pancreatic 
cancer. Here we report a case of suspected serum-IgG4-neg-
ative type 1 AIP without pancreatic enlargement, character-
ized by localized pancreatic duct narrowing. A pancreatic 
duct biopsy performed through the minor papilla strongly 
suggested but did not definitively confirm the diagnosis.

Case report

A 50-year-old woman was initially referred to our hospital 
in 2015 for an elevated serum amylase level. She had a his-
tory of undergoing maintenance hemodialysis for chronic 
kidney disease secondary to immunoglobulin A nephropathy 
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and hypertension. The patient had no subjective symptoms. 
A physical examination revealed no jaundice or abdomi-
nal tenderness. Her serum amylase level was 564 IU/L with 
pancreatic-type dominance. No elevated inflammatory mark-
ers or tumor markers were noted. Serum IgG4 was negative 
(24 mg/dL). There were no extrapancreatic lesions sugges-
tive of IgG4-related disease.

Abdominal computed tomography (CT) showed a local-
ized pancreatic duct narrowing in the pancreatic head with 
caudal pancreatic duct dilation. No neoplastic lesions near 
the narrowing, pancreatic enlargement, capsule-like rim, or 
uniformly delayed enhancement in the late phase of the CT 
scan were observed (Fig. 1). Similarly, magnetic resonance 
cholangiopancreatography (MRCP) revealed localized pan-
creatic duct narrowing in the pancreatic head with several 
10 mm cysts without nodules in the pancreatic head and tail 
suggestive of an intraductal papillary mucinous neoplasm 
(IPMN) without malignant findings (Fig. 2).

Endoscopic ultrasonography (EUS) revealed findings 
indicative of pancreatic duct wall thickening at the nar-
rowing of the pancreatic duct, appearing as a hypoechoic, 
tumor-like mass (Fig. 3a–c), and EUS-guided fine-needle 
aspiration (EUS-FNA) cytology and biopsy were performed 
(Fig. 3d). No malignant findings were detected; however, a 
definitive diagnosis could not be made because the specimen 
was insufficient.

Endoscopic retrograde cholangiopancreatography 
(ERCP) showed a localized pancreatic duct narrowing at 
the pancreatic head that was difficult to approach from the 
major papilla owing to its loop shape. Therefore, brush 
cytology and pancreatic duct biopsy were performed through 
the minor papilla after balloon dilation (Fig. 4). The brush 

cytology results were Class III, suggestive of IPMN. The 
biopsy specimen revealed infiltration of lymphocytes and 
IgG4-positive plasma cells, with a count of 40 cells per high-
power field (HPF) (Fig. 5). The biopsy specimens did not 
contain any IPMN components. These findings met only one 
major criterion from the Japanese AIP guidelines at the time 
of diagnosis, namely “irregular narrowing of the main pan-
creatic duct observed via endoscopic retrograde pancreatog-
raphy (ERP),” and 2 minor criteria, namely “more than 10 
infiltrating IgG4-plasma cells per HPF” and “no malignant 
cells detected using EUS-FNA” [6]. However, the criteria 
were not met for a definitive diagnosis of AIP according to 
the guidelines.

Although a definitive diagnosis based on these guide-
lines was not possible, AIP was strongly suspected. In the 

Fig. 1  Abdominal computed 
tomography showed a localized 
pancreatic duct narrowing in the 
pancreatic head, and the caudal 
pancreatic duct was dilated (red 
arrow) c

a

b

c

Fig. 2  Initial magnetic resonance cholangiopancreatography (MRCP) 
showed a localized pancreatic duct narrowing (red arrow)
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international guidelines [2] as well, while meeting some 
criteria such as “localized narrowing of the pancreatic duct 
without significant dilation upstream” and “only 2 criteria of 
Level 2 in pancreatic histology: Periductal lymphoplasma-
cytic infiltration without granulocytic infiltration, and abun-
dant (> 10 cells/HPF) IgG4-positive cells” was not sufficient 
to definitively diagnose AIP. Although a definitive diagnosis 

based on these guidelines was not possible because multiple 
criteria were met and malignant findings were ruled out, AIP 
was strongly suspected.

As the patient was asymptomatic, a decision was made to 
monitor without steroid treatment. After 6 months, the nar-
rowing improved on MRCP, suggesting a high probability of 
AIP as the clinical diagnosis (Fig. 6). She underwent annual 

Fig. 3  Endoscopic ultrasound 
image. a, b The pancreatic duct 
is narrowed at the pancreatic 
head, showing wall thickening 
and presenting a tumor-like 
appearance (red arrow). c cystic 
lesions suggestive of intraductal 
papillary mucinous neoplasm 
were detected at the caudal side 
of the pancreatic duct narrowing 
(green arrows). d endoscopic 
ultrasonography-guided fine 
needle aspiration was performed 
on a hypoechoic mass lesion 
(yellow arrowheads)

Cystic lesions

c
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a Main pancreatic duct

Fig. 4  Endoscopic retrograde 
pancreatography image. a 
endoscopic retrograde pancrea-
tography showed a localized 
narrowing of the pancreatic 
head (red arrow). The pancre-
atic duct narrowing was difficult 
to approach from the major 
papilla due to loop formation 
(green circle). b pancreatic duct 
biopsy for the narrowing was 
performed through the minor 
papilla

a

From major papilla From minor papilla

b

Major papilla

Minor papilla
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magnetic resonance imaging examinations following sponta-
neous improvement of the pancreatic ductal narrowing. No 
recurrence of the narrowing has been noted to date. While 
the IPMN has shown a gradual increase in its size over 
8 years, no malignant features such as cystic nodules have 
been observed, and we continue to monitor its progression.

Discussion

Most AIP cases in Japan are type 1, which is considered 
a pancreatic lesion associated with IgG4-related systemic 
disease [2]. Therefore, the serum IgG4 levels are typically 
elevated. However, in 20% of AIP cases, patients may be 
IgG4-negative [5], necessitating a comprehensive diagnosis 
based on imaging findings and other criteria. In our case, the 
serum IgG4 levels were within the normal range. Addition-
ally, imaging findings were limited to localized narrowing of 
the pancreatic duct and a small tumor-like structure, which is 
not typical of pancreatic cancer; however, pancreatic cancer 

could not be ruled out, making the diagnosis extremely 
difficult.

According to the Japanese guidelines for AIP, which focus 
mainly on type 1 AIP, in cases without pancreatic enlarge-
ment, a definitive diagnosis is only possible with histological 
examination and may not even meet the criteria for probable 
diagnosis [7]. However, the histological diagnosis of AIP is 
challenging because of the difficulty in acquiring sufficient 
tissue samples without surgery. In a prospective multicenter 
study in Japan, the diagnostic rates of EUS-FNA for levels 
1 and 2 were 43.4% and 15.1%, respectively, according to 
the International Consensus Diagnostic Criteria [8]. In our 
case, because the diagnosis of AIP could not be confirmed 
using EUS-FNA, we attempted to perform ERCP to obtain 
tissue samples. However, a standard pancreatic duct biopsy 
through the major papilla was difficult because of the loop-
shaped pancreatic duct. Therefore, the biopsy was performed 
through the minor papilla, and the presence of IgG4-positive 
plasma cells was confirmed.

In general, cannulation of the minor papilla presents 
challenges, with success rates ranging from 73.5% to 83.3% 
[9–11]. Even when successful, the subsequent insertion of 
stiff instruments such as biopsy forceps is often difficult. 
Therefore, reports on diagnostic rates for pancreatic duct 
biopsies via the minor papilla are limited, and no cases have 
been documented in which AIP has been diagnosed. Diag-
nosing AIP using a pancreatic duct biopsy is challenging and 
its precise diagnostic rate remains unclear. It was initially 
difficult to diagnose AIP through a standard pancreatic duct 
biopsy; however, we were able to perform a biopsy via the 
minor papilla.

Several studies have reported the presence of IgG4-
positive plasma cells in pancreatic neoplastic lesions [12, 
13]. Consequently, identifying IgG4-positive plasma cells 
in a lesion via pancreatic duct biopsy through the papilla is 
unable to exclude the possibility of a pancreatic neoplasm. 
Therefore, we used cytology and EUS-FNA alongside the 
pancreatic duct biopsy to verify the absence of malignancy. 

Fig. 5  Pathological findings 
of pancreatic duct biopsy. a 
hematoxylin and eosin staining. 
Infiltration of lymphocytes 
and plasma cells was observed 
under the epithelium. b immu-
nostaining for IgG4. More 
than 10 IgG4-positive cells (40 
calls) per high-power field were 
detected

400

a
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b
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Fig. 6  A follow-up MRCP after 6 months showed improvement in the 
narrowing of the pancreatic duct (red arrow)
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Although no malignant findings were observed in any of the 
samples, we informed the patient that malignancy could not 
be entirely excluded; thus, he opted for follow-up imaging.

Another factor that complicated the diagnosis in this case 
was the coexisting of IPMN. In the clinical diagnostic crite-
ria for AIP, “diffuse or localized irregular narrowing of the 
main pancreatic duct characteristic of ERP” is adopted [6, 7]. 
Even in localized lesions, the main pancreatic duct upstream 
of the narrow region is often not significantly dilated [14]. 
In this case, pancreatic cancer was initially suspected due to 
a localized pancreatic duct narrowing, pancreatic mass, and 
caudal pancreatic duct dilation. This case was atypical for 
AIP because the caudal pancreatic duct was dilated, possibly 
because of the presence of an IPMN on the caudal side.

Some reports indicate a high possibility of pancreatic 
cancer coexisting with IPMN [15–17], necessitating the ini-
tial consideration of pancreatic cancer in our case, with both 
IPMN and pancreatic duct narrowing. Furthermore, brush 
cytology of the narrowing revealed Class III findings and 
suspected IPMN, making it necessary to rule out a tumorous 
lesion within the pancreatic duct narrowing. However, histo-
logical analysis of the biopsy specimen from the narrowing 
did not indicate IPMN; instead, IgG4-positive cells were 
observed. Therefore, the Class III findings were considered 
unrelated to the pancreatic duct narrowing but due to the 
presence of a coexistent IPMN.

Identification of IgG4-positive plasma cells plays a cru-
cial role in the diagnosis of IgG4-related diseases (IgG4-
RD), including AIP. Notably, while the comprehensive 
IgG4-RD guidelines [18] require a ratio of IgG4/IgG-
positive cells > 40% and > 10 IgG4-positive plasma cells/
HPF, the guidelines for AIP have adapted to accommodate 
smaller biopsy samples, such as those obtained via needle 
biopsy. According to these AIP guidelines, the presence 
of > 10 IgG4-positive cells per HPF is sufficient for a diag-
nosis, even if the IgG4/IgG ratio does not exceed 40%. In 
this case, although the ratio criterion was not satisfied, the 
presence of > 10 cells/HPF, a crucial element in the current 
AIP guidelines, was satisfied.

Most patients with type 1 AIP reportedly respond well 
to steroids [19]. Their use is recommended in symptomatic 
cases such as obstructive jaundice caused by biliary narrow-
ing, abdominal and back pain, and the presence of extra-
pancreatic lesions [20]. In addition, due to its favorable 
response, it is considered useful for treatment as well as 
diagnosis, and a response to steroids is among the current 
diagnostic criteria. A 2-week steroid trial and subsequent 
response assessment can also confirm the diagnosis of AIP 
without negative consequences in cases of resectable pan-
creatic cancer [21]. Although the patient in this case was 
asymptomatic and not absolutely indicated for treatment, 
diagnostic steroid use could have facilitated the differentia-
tion from pancreatic cancer. In fact, we offered this option to 

the patient, but she refused it due to the underlying chronic 
kidney disease requiring dialysis and concern about the side 
effects of steroids. As a result, in this case, despite the lack 
of steroid therapy, the pancreatic duct narrowing improved.

A reported 65% of patients without steroid treatment 
experienced spontaneous remission. Additionally, IgG4 
seronegativity was an independent predictor of spontane-
ous remission in type 1 AIP, indicating that steroid therapy 
might not always be required in patients with IgG4 seron-
egativity [22]. This case aligned with that finding. Consider-
ing the spontaneously improved pancreatic duct narrowing, 
relevant examination findings, including a positive IgG4 
pancreatic duct biopsy, and the fact that no tumors appeared 
during long-term follow-up, we clinically diagnosed the con-
dition as type 1 AIP.

In conclusion, diagnosing this case was difficult because 
of the normal IgG4 levels and the lack of pancreatic enlarge-
ment, which did not align with the AIP guidelines. Nonethe-
less, the pancreatic duct biopsy results raised the suspicion 
of AIP; thus, surgery was avoided. AIP should be consid-
ered when atypical pancreatic duct narrowing is observed 
even in the absence of elevated IgG4 levels or pancreatic 
enlargement. Additionally, when EUS-FNA is not feasible, 
pancreatic duct biopsy, especially through the minor papilla, 
can lead to a diagnosis, despite its challenges.
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