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ABSTRACT

A 70-year-old man was referred to our hospital with exacerbation of diabetes. His blood tests showed
elevated levels of serum IgG4 and HbAlc. Computed tomography of the pancreatic body demonstrated a
weakly enhanced mass, 2 cm in size, with indistinct borders. Magnetic resonance cholangiopancreatography
revealed a narrowing of the main pancreatic duct (MPD) at the pancreatic body, a markedly dilated upstream
duct, and a slightly dilated downstream duct. Endoscopic ultrasonography demonstrated an iso-hypoechoic
heterogeneous mass, protruding and spreading in the pancreatic duct. The histology of a fine needle aspiration
sample demonstrated fibrous tissue containing abundant IgG4-positive plasma cells and atypical epithelial
cells. The imaging findings and histology were not typical for either pancreatic ductal adenocarcinoma or
type 1 autoimmune pancreatitis (AIP), but these were not completely excluded, and a distal pancreatectomy
was performed. Histological examination showed an intraductal tubulopapillary epithelial proliferation,
which contained cytoplasmic mucin (MUC5AC and MUCS6), and severe IgG4-positive lymphoplasmacytic
infiltration in the interstitium around the MPD. Next-generation sequencing using DNA extracted from the
tumor revealed no mutation of K-ras, GNAS, or TP53. The entire lesion was ultimately diagnosed as AIP
with an intraductal tubular and papillary epithelial hyperplasia producing gastric-type mucin. Some recent
reports have described AIP development in the background of intraductal papillary mucinous neoplasms,
and some have hypothesized a paraneoplastic occurrence of IgG4-related disease. The current case indicates
issues in the clinical diagnosis of rare variants of AIP, and raises questions about the relationship between
AIP and pancreatic epithelial lesions.
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Abbreviations: ATP: Autoimmune pancreatitis; CT: computed tomography; EUS: Endoscopic ultrasonography
(EUS); EUS-ENA: endoscopic ultrasound-guided fine-needle aspiration; FDG-PET: **F-fluorodeoxyglucose-
positron emission tomography; ICDC: international consensus diagnostic criteria; IPMN: intraductal papillary
mucinous neoplasm; MPD: main pancreatic duct.

INTRODUCTION

epithelial neoplasms, including invasive ductal carcinoma [3-
6] and intraductal papillary mucinous neoplasms (IPMNs) 4,

Autoimmune pancreatitis
(AIP) is a pancreatic disorder
characterized by immunological
abnormalities. Type 1 AIP, in
particular, is regarded as a
subtype of the IgG4-related
systemic diseases that include
dacryoadenitis, sclerosing
cholangitis, and retroperitoneal
fibrosis [1, 2]. Some literature
has demonstrated an association
between the development of type
1 AIP and that of pancreatic

7-9]. Moreover, even in non-AIP cases, an abnormal level of
IgG4-positive plasmacytic aggregation has been observed in
the tissues surrounding pancreatic cancers [10] and IPMNs
[11]. We report a case of type 1 AIP that was accompanied
by an intraductal tumor-like lesion, consisting of tubular
and papillary epithelial proliferation. Atypical clinical images
impeded accurate preoperative diagnosis in this case.

CASE REPORT

In June 2016, a 70-year-old man was referred to our hospital
with exacerbation of diabetes. He was a former smoker (10
cigarettes a day from age 20 to 39) and he had a medical
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history of hypertension and diabetes mellitus. His serum
tests showed elevated levels of IgG4 (265 mg/dL, normal:
4.8-105 mg/dL) and HbA1c (9.2%, normal: 4.6-6.2%); serum
tumor markers (carcinoembryonic antigen, carbohydrate
antigen 19-9, DUPAN-2, and SPAN-1) were all within the
normal range. Dynamic computed tomography (CT) at the
equilibrium phase revealed a weakly enhancing, ill-demarcated
mass, 20 x 18 mm in size, at the pancreatic body (Fig. 1).
Magnetic resonance imaging revealed the mass lesion as a
low-intensity signal on T1-weighted images and a slightly high-
intensity signal on both T2-weighted and diffusion-weighted
images. Magnetic resonance cholangiopancreatography
demonstrated narrowed pancreatic ducts in the pancreatic
body, accompanied by marked upstream dilatation of the main
pancreatic duct (MPD) and a small downstream dilatation (Fig.
2). Endoscopic ultrasonography (EUS) revealed an iso-hypo
echoic heterogeneous nodule protruding within the MPD,
possibly suggesting an intraductal tumor associated with
an invasive mass. Multiple small cysts were also recognized
around the mass (Fig. 3). '®F-fluorodeoxyglucose-positron
emission tomography (FDG-PET) [12] demonstrated an
abnormal uptake at the level of pancreatic body (SUV max:
4.61), but no extrapancreatic lesions. These imaging findings
were atypical for pancreatic cancer, IPMN, or AIP. Hence,
endoscopic ultrasound-guided fine-needle aspiration (EUS-
FNA) was performed using a 22G needle (EchoTip, Cook
Medical, Bloomington, IN) to obtain histological evidence of
the pancreatic mass [13]. Histology of the EUS-FNA sample
demonstrated fibrous tissue containing abundant IgG4-positive
plasma cells (=10 cells/high power field) and atypical epithelial
cells. Taken together, the imaging and histological findings led
to a suspicion of invasive cancer derived from the intraductal
tumor and occupying the MPD, accompanied by abundant
infiltration of IgG4-positive lymphoplasmacytic cells or with
type 1 AIP. A distal pancreatectomy was performed.
Macroscopically, the resected pancreas showed a white
mass with indistinct borders in the pancreas body and multiple
small cysts around the mass. Histological examination showed
anodular lesion with both tubular and high papillary epithelial
proliferation, mainly in the MPD (Fig. 4a). These intraductal
epithelial cells were negative for MUC2 expression and positive
for both MUC5AC and MUC6 (gastric-type mucin core
protein). The possibility of gastric-type IPMN could not be

3y ]
ig. 1. Enhanced CT images showing a weakly enhanced,
ill-demarcated mass at the pancreatic body, 20x18 mm in
size (arrow head), and a marked dilation of the upstream
main pancreatic duct (arrow).
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Fig. 2. Magnetic resonance cholangiopancreatography
demonstrating narrowed pancreatic ducts at the
pancreatic body (arrow head), a dilated upstream duct
(thin arrow), and a faintly dilated downstream duct
(thick arrow).

Fig. 3. Endoscopic ultrasonography showing an iso-
hypoechoic heterogeneous nodule, protruding within
the main pancreatic duct (MPD; arrow head), a dilated
upstream MPD (arrow), and multiple small cysts around
the nodule (asterisk).

completely discounted, but we diagnosed epithelial hyperplasia
based on the following findings: 1) very low-grade histological
atypia, especially nuclear atypia; 2) inconsistent amounts of
mucin production by the site; 3) abundant tubular formation
in the bottom regions, as well as in the top of the club-shaped
epithelial projection; and 4) many epithelial cells containing
cytoplasmic granules, quite atypical for IPMN (Fig. 4b, 4c).
Severe IgG4-positive lymphoplasmacytic infiltration was
recognized in the interstitium of the epithelial projection and
its surrounding pancreas (average 96 cells per high powered
field) (Fig. 5a). Storiform fibrosis and obliterative phlebitis were
also found around the MPD (Fig. 5b, 5¢). These histological
findings fully met the international consensus diagnostic
criteria (ICDC) for type 1 AIP [14].

Consequently, the entire lesion was diagnosed as type
1 AIP accompanied with tubular and papillary epithelial
hyperplasia producing gastric-type mucin. We determined the
neoplastic or hyperplastic nature of this epithelial proliferation
by whole-exome sequencing [15] using DNA extracted from
the intraductal protrusion. We observed three representative
areas within the lesion in Hematoxylin-Eosin section, each
consisting of >1000 cells (containing epithelial, interstitial and
inflammatory cells), as viewed by light microscopy at 200x.
The average proportion of the epithelial cells per total cells was
47% (range: 34-60%), which was far beyond the sensitivity of
current DNA sequencing (mutant DNA concentration: 25%).
No mutation was recognized in APC, K-ras, GNAS, CDKN2A/
p16, TP53, or DPCA4.
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DISCUSSION

In the current case, based on the ICDC for AIP [2, 14],
the inflammatory lesion around the tubulopapillary epithelial
component was diagnosed as definitive type 1 AIP (Fig. 5).
However, diagnosis of the intraductal epithelial component
was difficult using only the clinical images and histology.
The epithelial projection was depicted by enhanced CT as a
weakly enhanced and ill-demarcated mass (Fig. 1), and as an
iso-hypo echoic heterogeneous mass protruding into the MPD
(Fig. 3). Multiple small cysts were seen around the mass. The
pancreatic duct was narrowed in a reticular pattern within the
mass area and markedly dilated upstream (Fig. 1-3). These
findings were atypical for either IPMN or pancreatic ductal
adenocarcinoma. EUS-FNA was not conclusive, although
the findings suggested an accompanying type 1 AIP. Distal
pancreatectomy was unavoidable because of the existence of
the intraductal mass suspicious of an epithelial tumor and
the markedly dilated upstream MPD suggestive of cancer
invasion. Other than cases with IPMN (7, 8, 16, 17], so far,
several atypical variants of AIP have been reported; i.e., a case
mimicking endocrine tumor with enlarged pancreatic ducts

Fig. 4. Histological aspect of the pancreatic lesion. Loupe finding of the pancreatic epithelial proliferation mainly in the main pancreatic
duct (arrow ahead), multiple cystic dilation of the branch ducts (asterisk) surrounded by dense fibrosis and lymph follicles (H&E; 1.25x)
(inset: macroscopic view of the fixed pancreatic cut surface) (a). Magnified view of the epithelial lesion in the main pancreatic duct showing
club-shaped epithelial projections with abundant inflammatory cell infiltration (40x)(b) and epithelial cells containing eosinophilic
cytoplasmic granules (100x)(c).

- '

[18], a case with a huge pancreatic cyst [19], and a case with
colonic stenosis due to inflammatory infiltration [20]. Even
an AIP case containing cholesterol granuloma and mimicking
IPMN has been reported [21]. In such cases, steroid trial can
be offered to prevent unnecessary surgery. Koshita et al. [22],
reported a case of branch-type IPMN involving type 1 AIP,
diagnosed by EUS-FNA and successfully treated with steroids.
However, in such atypical cases, exclusion of malignancy by
EUS-ENA is mandatory, before a therapeutic trial [1, 2, 14].
The intraductal tubulopapillary component was diagnosed
by pathology as a gastric-type epithelial hyperplasia for the
reasons described above. In addition to the wide interstitial
cells, the key findings of a low grade of histological atypia
[23], glandular formation within the club-shaped epithelial
projection, cytoplasmic granules, and incoherent mucin
production were uncharacteristic of IPMN (Fig. 4b, 4c). The
tumor location was also atypical for gastric-type IPMN, which
frequently develops in the branched duct [23]. Autoimmune
pancreatitis with the null mutations of K-ras and GNAS were also
suggestive of epithelial hyperplasia rather than IPMN, as IPMN
often shows these somatic mutations (K-ras mutation: 50-73%
[24, 25] and GNAS mutation: 40-89% cases of IPMN) [24, 26].

¥y - ; . k,_.,“’ i

Fig. 5. Histological findings confirming type 1 autoimmune pancreatitis. Severe IgG4-positive
lymphoplasmacytic infiltration within the proliferative epithelial lesion and the surrounding
pancreas (IgG4, 25x)(a); storiform fibrosis (H&E; 40x) (b); and obliterative phlebitis around the
main pancreatic duct (MPD)(Elastica Van Gieson, 40x)(c).
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However, previous data has raised issues regarding the
development of pancreatic epithelial neoplasms and AIP [16,
17,27] or an AIP-like anomaly [11, 28]. One suggestion is that
IPMN develops in the background of chronic inflammation
caused by AIP [7]. Others have suggested that AIP develops
during the follow-up of IPMN [8, 9]. A similar phenomenon
has been discussed in the development of AIP and pancreatic
cancer (i.e., pancreatic cancer develops during the follow-up
of AIP) [4, 6]; a paraneoplastic occurrence of AIP has also
been speculated [29, 30]. Shiokawa et al. [29] reported that
patients diagnosed with AIP are at high risk for cancer and that
cancer resection was possible with the remission of AIP (i.e.,
there are patients in whom AIP appears as a paraneoplastic
syndrome). In the present case, no malignant tumor was
found in the pancreas or in other organs. Hence, based on
the histological and molecular findings, we speculated that
this was a reactive epithelial hyperplasia due to long-term
inflammation. Kinugawa et al. [31] detected promoter
methylation of several cancer-related genes (NPTX2, TFPI2,
Cyclin D2, FOXE1, ppEnk, etc.) [32], but no K-ras mutation in
AIP tissues. Intensive chronic inflammation due to AIP may be
associated with pancreatic tumorigenesis arising from a route
that differs from the usual pathway.

CONCLUSION

We experienced a case of type 1 AIP accompanied with
protrusion into the intraductal tubule and papillary epithelium,
mainly in the MPD. These findings caution clinicians to bear
in mind current rare and atypical variants of AIP in future
diagnoses. The mechanism by which these lesions develop
needs further investigation.
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