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Abstract:

The characteristic finding of sausage-shaped pancreas or capsule-like rim facilitates the diagnosis of auto-
immune pancreatitis. We herein report a case of a 67-year-old man showing a sausage-shaped, enlarged pan-
creas with a capsule-like rim on computed tomography. Furthermore, endoscopic retrograde cholangiopan-
creatography demonstrated diffuse narrowing of the main pancreatic duct, in addition to stenosis of the lower
bile duct. Finally, we were able to diagnose pancreatic cancer in this patient by an endoscopic ultrasound-
guided fine-needle aspiration biopsy following peroral cholangioscopy and bile cytology. This report empha-
sizes the significance of pathological confirmation before starting treatment, even in cases with diffuse pan-

creatic enlargement.
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Introduction

Autoimmune pancreatitis (AIP) is a specific type of pan-
creatitis that is characterized by focal or diffuse pancreatic
enlargement, irregular narrowing of the main pancreatic
duct, elevated serum immunoglobulin G4 (IgG4), other or-
gan involvement conditions (e.g. sclerosing cholangitis), and
a dramatic response to steroid therapy. Depending on its
morphology, AIP is categorized into diffuse-type and focal/
segmental-type.

Focal/segmental-type AIP can share overlapping clinical
features with pancreatic cancer (PC), which is an aggressive
tumor with a 5-year survival rate of <10%. It has been re-
ported that between 2% and 5% of patients undergoing re-
section for suspected PC were diagnosed with focal/
segmental-type AIP after surgery (1, 2). The accurate diag-
nosis of pancreatic enlargement using various imaging mo-
dalities can therefore avoid unnecessary surgical resection or
delays in cancer treatment due to diagnostic steroid trials.

For diffuse-type AIP, a sausage-shaped pancreas with a
capsule-like rim on computed tomography (CT) is a highly
specific and typical feature. Consequently, it is rarely neces-
sary to differentiate diffuse-type AIP from PC.

We herein report a rare case of PC presenting with mani-
festations similar to diffuse-type AIP that was successfully
diagnosed using an endoscopic ultrasound-guided fine-
needle aspiration biopsy (EUS-FNAB) to assess the pancre-
atic enlargement and peroral cholangioscopy (POCS) and
bile cytology to demonstrate cancer invasion in the lower
bile duct.

Case Report

A 67-year-old man presented with icterus and upper ab-
dominal pain and was referred to our hospital for further in-
vestigation of obstructive jaundice and pancreatic enlarge-
ment on abdominal ultrasonography (US). He had a history
of hypertension and urolithiasis. The man’s family history
was unremarkable. The patient was a smoker (10 cigarettes

Division of Gastroenterology and Hepatology, Kansai Medical University, Japan
Received: January 16, 2019; Accepted: March 11, 2019; Advance Publication by J-STAGE: June 7, 2019

Correspondence to Dr. Hideaki Miyoshi, miyoshih@takii.kmu.ac.jp

2523



Intern Med 58: 2523-2527, 2019 DOI: 10.2169/internalmedicine.2689-19

Figure 1.

Contrast-enhanced CT scans showing delayed enhancement of a sausage-shaped, en-

larged pancreas with a capsule-like rim at the surface (arrows) and dilation of the intrahepatic bile

duct.

Figure 2. MRI scans showing a diffusely enlarged pancreas with low intensity on T1-weighted im-
aging (a), slightly high intensity on T2-weighted imaging (b), and high intensity on DWI (c).
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Figure 3. PET-CT scans showing a diffuse pattern of FDG uptake in the pancreas and multiple foci

of FDG uptake in the lymph nodes.

a day) and denied regular alcohol consumption.

On an examination, he had clinical icterus and upper ab-
dominal tenderness. Laboratory test results showed biliru-
binemia (9.6 mg/dL, reference values <1.2 mg/dL), elevated
serum levels of hepatobiliary enzymes, elevated HbAlc
(7.2%, reference range 4.6-6.2%), and elevated values of the
tumor markers carcinoembryonic antigen (CEA) (28.8 ng/
mL, reference values <5 ng/mL) and CA19-9 (76.6 U/mL,
reference values <37 U/mL). Serum IgG4 and amylase lev-
els were within the reference ranges. Enhanced CT showed
a delayed enhanced sausage-shaped, enlarged pancreas in-
cluding a capsule-like rim at the surface and a dilated intra-

hepatic bile duct (Fig. 1). Magnetic resonance imaging
(MRI) showed a diffusely enlarged pancreas with a low in-
tensity on T1-weighted imaging (Fig. 2a), slightly high in-
tensity on T2-weighted imaging (Fig. 2b), and high intensity
on diffusion-weighted imaging (DWI) (Fig. 2c). The pancre-
atic duct was not visualized on magnetic resonance cholan-
giopancreatography (data not shown). '"F-fluorodeoxyglu-
cose positron emission tomography (FDG-PET) showed a
diffuse FDG uptake in the pancreas, with a maximum stan-
dardized uptake value (SUV...) of 8.6, and multiple foci of
FDG uptake in the lymph nodes, with an SUV.. of 10.0
(Fig. 3). Endoscopic retrograde cholangiopancreatography
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Figure 4. ERCP images demonstrating stenosis of the lower bile duct (a) and narrowing of the main
pancreatic duct (b). Peroral cholangioscopy (POCS) revealed fragile, irregular vessels and a nodular

elevated surface in the bile duct stricture (c).

a

Figure 5. Cytology of the bile juice samples revealing adenocarcinoma cells (a). An EUS-FNAB

sample (b) and open-biopsy specimen from cervical lymphadenopathy (c) revealing poorly differenti-

ated adenocarcinoma.

Figure 6. EUS image demonstrating a hypoechoic enlarged

pancreas from the head to the body.

(ERCP) demonstrated a stenosis of the lower bile duct
(Fig. 4a) and diffuse narrowing of the main pancreatic duct
(Fig. 4b). POCS revealed fragile, irregular vessels and a
nodular elevated surface in the lower bile duct stricture
(Fig. 4c). Suspecting malignancy, we placed an endoscopic
nasobiliary drainage (ENBD) catheter for biliary drainage
and collection of bile cytology samples, which showed the
presence of adenocarcinoma cells (Fig. 5a). Endoscopic ul-
trasonography (EUS) showed an irregular hypoechoic en-
larged pancreas from the head to the body (Fig. 6). Subse-

quently, an EUS-FNAB was performed in the pancreatic
body, and a histological examination of the samples revealed
poorly differentiated adenocarcinoma (Fig. 5b), with find-
ings that were similar to those found in the open-biopsy tis-
sues from cervical lymph nodes (Fig. 5c¢). No IgG4-positive
plasma cells or lymphoplasmacytic sclerosing pancreatitis
(LPSP) lesions were observed in any of the biopsy tissues.
The patient was ultimately diagnosed with UICC stage IV
PC and was treated with systemic chemotherapy using gem-
citabine and nab-paclitaxel following placement of a self-
expandable metallic stent in the lower bile duct stricture.

Discussion

The differential diagnosis between AIP and PC is crucial
because the clinical course, treatment, and prognosis of
these two diseases are quite different. Generally, it is easier
to differentiate diffuse-type AIP than focal/segmental-type
AIP from PC. In this case report, we initially suspected
diffuse-type AIP due to the presence of a capsule-like rim at
the surface of the sausage-shaped pancreas on CT. We were
able to diagnose the malignant lesions more accurately using
FDG-PET than CT or MRI. However, recent studies found
no significant difference in the SUV of AIP and PC lesions,
including both pancreatic and extra-pancreatic lesions (3, 4).
Regarding the endoscopic results, diffuse irregular narrowing
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on pancreatography and hypoechoic pancreatic enlargement
on EUS were also suggestive of AIP. In this case, POCS
was more useful than other tools in detecting malignancy as
opposed to benign sclerosing cholangitis in AIP (5, 6). We
were ultimately able to successfully diagnose the patient’s
PC using FNAB of the pancreatic body after POCS and bile
cytology, subsequently clarifying the presence of metastasis
by an open biopsy of the cervical lymphadenopathies.

Over the past decade, several diagnostic criteria have been
proposed in other countries following the Japan’s Pancreas
Society (JPS) proposal of the world’s first clinical diagnostic
criteria for AIP in 2002 (7-9). AIP is usually diagnosed
based on a combination of imaging, serological and histo-
logical findings, in addition to the involvement of other or-
gans and response to steroids. Since no serum IgG4 eleva-
tion was found in our case, the imaging findings described
above did not lead to a definitive diagnosis of AIP. Accord-
ing to the International Consensus Diagnostic Criteria
(ICDC) for AIP (7), we had the option of performing a di-
agnostic steroid trial prior to the pathologic confirmation,
despite the presence of obstructive jaundice. Bi et al. pro-
posed that obstructive jaundice in AIP could be safely
treated with steroids alone, avoiding the use of biliary
stents (10). In fact, they placed their patient on steroid ther-
apy for obstructive jaundice in a case of diffuse-type AIP
before considering using a biliary stent or having pathology
confirmation results. Steroid therapy seems to have delayed
appropriate treatments and resulted in the acceleration of the
progression of PC in our case, calling attention to the early
performance of diagnostic steroid trials without first obtain-
ing pathologic confirmation in patients with AIP.

Several malignant diseases have been reported to exhibit
diffusely enlarged pancreas, including pancreatic lymphoma,
acinar cell carcinoma, small cell carcinoma, neuroendocrine
tumor, and pancreatic metastasis (11-15). AIP has been rec-
ognized to lead to development of PC, similar to its occur-
rence with ordinary chronic pancreatitis (16). PC is, on the
other hand, occasionally accompanied by AIP or AIP-like
clinical features (17, 18). A few recent reports have de-
scribed paraneoplastic AIP in patients with malignant neo-
plasms (19). PC can also present an unusual morphology in
these conditions. However, the patient in our case did not
show elevated serum IgG4 levels or IgG4 positive plasma
cells in the biopsy specimens. We believed that his diffusely
enlarged pancreas was a result of the replacement of the
pancreas with infiltrating tumor cells. Although the histopa-
thologic diagnosis of the pancreas was not confirmed, we
based our assumption in the radiological images and EUS
results, showing a homogenous pattern without clear mar-
gins throughout the enlarged pancreas. In addition, adeno-
carcinoma cells were confirmed by an FNAB in the body
and bile cytologies, indicating that the tumor had diffusely
invaded the pancreas from the head to the body.

Diffuse morphology of PC is an unusual manifestation
that accounts for approximately 1-5% of all pancreatic can-
cers (20, 21). The pathologic or radiologic definition of dif-

fuse PC (DPC) has not been established because of its low
frequency. Previously, Choi et al. summarized cases of
DPC (21), reporting that MRCP and/or ERCP in DPC dem-
onstrated normal main pancreatic ducts within the tumors in
5/11 cases (46%), segmental irregular narrowing in 2/11
cases (18%), and diffuse irregular narrowing in 3/11 cases
(27%), which is compatible with our case findings. This
may suggest that the tumor was growing along the duct’s
subepithelium and invaded the parenchyma diffusely, with-
out destroying the duct’s walls. Furthermore, in most DPC
cases, contrast-enhanced CT showed “capsule-like struc-
tures” that were characterized by an enhanced outer layer in
the enlarged pancreas, unlike the capsule-like rim observed
in AIP. The hypervascularity was attributed to dense fibrous
changes accompanied by fibroblast and lymphocyte infiltra-
tion. This finding was not observed in our case, in which
the capsule-like rim might have been caused by desmoplas-
tic reactions or inflammatory processes, even though serum
amylase elevation and findings of an interrupted pancreatic
duct causing pancreatitis were not seen. According to the re-
port, most DPC cases demonstrated direct invasion of neigh-
boring organs, lymphadenopathy, or distant metastasis. As a
result of its aggressive characteristics, the mean level of CA
19-9 was elevated approximately 50 times in all cases,
whereas it was increased only 2-fold in our case, despite the
presence of systemic lymphadenopathy. Taken together,
these results suggest that DPC is diagnosed later or is more
aggressive than advanced focal PC.

A number of diagnostic modalities have been developed
for differentiating PC from benign lesions, including mag-
netic resonance elastography, contrast-enhanced harmonic
EUS, EUS-elastography, and peroral cholangiopancrea-
toscopy (22-25). However, these modalities are insufficient
at present, and the majority of patients presenting with pan-
creatic enlargement have benign diseases, while 8-9% have
PC (26, 27). Therefore, this report emphasizes the signifi-
cance of pathological confirmation for pancreatic enlarge-
ment, regardless of its focal or diffuse nature, even in the
absence of abnormalities on pancreatography, such as steno-
sis, encasement, or irregular narrowing. In addition, further
clinical and pathological evidence supporting the recognition
of DPC is needed.
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