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Abstract

A 63-year-old female patient presented to a local physician with pain in her back and epigas-
tric region. An abdominal computed tomography (CT) scan revealed a pancreatic tumor, and
the patient was referred to our hospital. Multiple imaging studies that included ultrasonog-
raphy (US), CT, MR, and endoscopic US revealed a cystic lesion 3—4 cm in size with node-like
projections in the body of the pancreas. The distal main pancreatic duct was also found to be
dilated. Endoscopic retrograde pancreatography revealed an irregular stenosis of the main
pancreatic duct proximal to the cystic lesion, and malignancy was suspected. The patient was
preoperatively diagnosed with pancreatic ductal carcinoma concomitant with intraductal
papillary mucinous carcinoma, and a distal pancreatectomy was performed. Rapid pathologi-
cal diagnosis during surgery revealed positive surgical margins for pancreatic intraepithelial
neoplasia (PanIN). Further resection was performed twice, her surgical margin was positive
and total pancreatectomy was ultimately conducted. Histopathological findings revealed
diffuse microinvasive cancerous lesions corresponding to PanIN-2 (moderate dysplasia) to
PanIN-3 (carcinoma in situ) throughout the pancreas. PanIN involves microlesions of the
ductal epithelium that may precede pancreatic cancer. Ascertaining changes in PanIN using
images provided by diagnostic modalities such as CT and US is challenging. Ductal stenosis
and distal cystic lesions resulting from atrophy and fibrosis of pancreatic tissue were noted
around PanIN. Considering the possibility of PanIN, a precancerous lesion during differential
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diagnosis will help to improve early detection and prognosis for patients with pancreatic
cancer. © 2015 S. Karger AG, Basel

Introduction

Pancreatic cancer is known to have the poorest prognosis of all cancers. This is due to
the anatomical location of the pancreas, the speed of tumor invasion and development, and
the difficulty of early detection. Thus, identifying patients with a high risk of pancreatic can-
cer and screening them carefully is important for overcoming the disease. However, identifi-
cation of high-risk patients is difficult. In recent years, the concept of pancreatic intraepithe-
lial neoplasia (PanIN) as a lesion preceding pancreatic cancer has become clearer, and the
interest for PanIN has increased as a potential method for the early detection of pancreatic
cancer. The current case described herein was difficult to diagnose: both intraductal papil-
lary-mucinous carcinoma (IPMC) and pancreatic ductal carcinoma were suspected, and a
resection was performed. However, the lesions turned out to be primarily PanIN. Herein we
describe how this case provides valuable guidance for future diagnoses.

Case Report

The patient was a 63-year-old woman who was seen by a local physician for pain in the
epigastric region that started back in December 2006. An abdominal CT scan revealed pan-
creatic cystic lesions and pancreatic duct dilatation, and the patient was referred to our hos-
pital for further examination on December 27. The patient had a history of hyperlipidemia
for which she was being treated, but no history of pancreatitis or abdominal trauma, and no
notable family history. The patient did not smoke or drink alcohol. Examination results on
admission were as follows: height, 157 cm, weight, 40 kg, and body temperature 37.2°C. The
patient was alert and her abdomen was soft and flat with no palpable masses. The patient
had tenderness in the epigastrium but no rebound or guarding.

Her blood chemistry revealed a slight elevation of the pancreatic enzymes amylase and
elastase 1. While no other evidence of inflammation could suggest active pancreatitis, a
slight elevation of the tumor marker CA19-9 was detected.

Abdominal ultrasonography (US) revealed a multilocular cystic lesion of 45 mm in
length with node-like projections in the body of the pancreas. The main pancreatic duct was
noticeably dilated from the body to the tail. The pancreatic parenchyma was overall
atrophic, and her echogenicity was moderate. Comorbidity with chronic pancreatitis was
suspected. An abdominal CT revealed a cystic lesion with a relatively thick septum-like
structure in the body of the pancreas. A solid component with slight contrast enhancement
was noted inside the cyst. Magnetic resonance cholangiopancreatography revealed a multi-
locular cystic lesion in the body of the pancreas, and continuity with the main pancreatic
duct that was slightly dilated more distally was suspected (fig. 1). Endoscopic US revealed a
multilocular cystic lesion (26 mm long) in the body of the pancreas. A dilated main pancreat-
ic duct communicating with this lesion was noted. There were extensive node-like raised
lesions with papillary development from the cyst to the main pancreatic duct. Like the find-
ings of US, the pancreatic parenchyma was atrophic and echogenicity was moderate, again
alluding to comorbidity with chronic pancreatitis. Masses other than the cyst were not seen
in the pancreatic parenchyma, which included the area around the main pancreatic duct
proximal to the cyst. Endoscopic retrograde pancreatography (ERP) did not reveal marked
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abnormalities in the papillae or an irregular stricture of the main pancreatic duct in the area
between the pancreatic head and body. The distal portion of the pancreatic duct was dilated
(fig. 2). An ERP catheter and catheter for brush cytology were unable to pass the stricture.
Pancreatic juice cytology was class I, and malignancy was not detected.

These images revealed a multilocular cystic lesion with internal nodes and A dilatation
of the main pancreatic duct. A diagnosis of a combined type IPMC was first considered.
Though cytology revealed no malignancy, and examinations such as endoscopic US failed to
detect obvious masses, ERP revealed an irregular ductal stricture in the portion of the pan-
creas head proximal to a cystic lesion. Therefore, comorbidity with small pancreatic ductal
carcinoma was suspected. Nearby vascular invasions or distant metastasis were not noted.
Distal pancreatectomy was then performed in February 2007.

Surgical findings were as follows: the pancreas was hard throughout, and a multilocular
cystic lesion of 4 cm in length was noted in the body of the pancreas. At the site where an
irregular ductal stricture proximal to the cystic lesion was noted preoperatively, the pancre-
atic tissue was hard and mass like, so resection was performed more proximally. A rapid
pathological diagnosis of the surgical margin during surgery revealed evidence of PanIN, and
further resection was performed twice. The surgical margin was positive, and so total pan-
createctomy was ultimately conducted.

Histopathological findings were as follows: diffuse lesions corresponding to PanIN-2 to
PanIN-3 [carcinoma in situ (CIS)] were noted primarily in the main pancreatic duct (fig. 3a).
Multiple intraepithelial papillary lesions were noted in a multilocular cystic lesion and the
dilated main pancreatic duct (fig. 3b). The irregular stricture of the pancreatic duct in the
head of the pancreas was severely fibrotic, and papillary growth of intraepithelial lesions
(corresponding to PanIN-2 and CIS) was noted (fig. 3¢). In addition, numerous small pseudo-
cysts were found around the stricture. Immunostaining indicated a positivity for MUC5AC
and MUCS6, partial positivity for MUC2, and negativity for MUC1.

Postoperatively, the patient developed secondary diabetes mellitus and required insulin
treatment. The patient also required high doses of pancreatic enzyme supplements but did
not experience tumor recurrence after being followed up for approximately 5 years.

Discussion

PanIN as a precursor of pancreatic cancer is a concept put out by Hruban et al. [3] in
2000. PanINs are defined as microscopic papillary or flat, noninvasive epithelial neoplasms
arising in the ductal epithelium. PanINs are characterized by columnar to cuboidal cells with
varying amounts of mucin and different degrees of cytological and architectural atypia, and
they usually involve ducts of less than 5 mm [1, 2]. PanINs are categorized into 3 grades,
PanIN-1 to PanIN-3, depending on the extent of histological atypia. PanIN-1 is further divid-
ed into PanIN-1A (mucinous hypertrophy or nonpapillary hyperplasia) and PanIN-1B (papil-
lary hyperplasia). PanIN-3 corresponds to CIS and is the PanIN grade with the most signifi-
cant atypia; this grade is frequently associated with genetic abnormalities [4].

PanINs are intraepithelial lesions, and there is little image-based evidence of their exist-
ence before a pancreatic resection. These lesions are extremely rare, even when considering
diagnosed cases of atypical hyperplastic lesions of the pancreas and CIS, and account for
0.13% of all cases of pancreatic cancer in the pancreatic cancer registry of the Japan Pancre-
as Society in 2003 [5]. However, Kozuka et al. [6] studied autopsies in 1,174 deaths due to
other causes in 1979 and found nonpapillary hyperplasia corresponding to PanIN-1A in the
pancreas of 33% of individuals aged 60 and over. Similarly, they reported finding papillary
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hyperplasia corresponding to PanIN-1B in 13% of individuals. It thus appears that a consid-
erable number of people have PanINs. The same study indicated that lesions corresponding
to PanIN-1 were found beginning in the late teens with incidences increasing with age and
more likely to occur in men. Atypical hyperplasia corresponding to PanIN-3 was rarely found
in younger individuals, but it was found in 3% of those aged 60 and over. Lesions were al-
most twice as likely to be found in the head of the pancreas than in the tail.

PanINs are defined as lesions only found in the epithelium, so obtaining direct evidence
of a mass by CT or US is difficult. PanINs are often detected when evaluating cystic lesions in
the pancreas. Of 22 PanlIN cases reported in Japan, 6 were identified when a cystic lesion was
examined more closely [7]. Regarding the mechanism of PanIN cyst formation, Nakaizumi et
al. [8] reported that atrophy and fibrosis of acinar tissue due to PanIN causes inflammation
around the pancreatic ducts, resulting in stenosis and dilatation of the main pancreatic duct
and multiple cystic lesions towards the tail. Existence of a multilocular cystic lesion in the
current case was assumed to have been caused by a similar mechanism. In addition, the cur-
rent patient was initially seen for epigastric and back pains and was suspected of having
developed pancreatitis due to a ductal stricture and impaired outflow of pancreatic juice.

The pathological characteristics of PanINs are similar to those of intraductal papillary
mucinous neoplasms (IPMNs), which involve lesions preceding pancreatic ductal carcinoma.
An IPMN, however, will have dilated pancreatic ducts due to excessive mucin production or
prominent papillary growth. A PanlIN, in contrast, has a flat or serrated papillary structure,
and pancreatic duct dilatation will mostly be secondary, having resulted from an inflamma-
tory stricture [9]. A ductal stricture and cyst were noted in the current case. CIS and epitheli-
al papillary growths are more often noted in tissue surrounding a ductal stricture than in
other sites. The ductal stricture is presumed to occur via a mechanism similar to typical pan-
creatic ductal carcinoma. There is also severe inflammation around the cysts. Stricture due
to inflammation of pancreatic ductules results in numerous cysts; such cysts were recog-
nized as multilocular cystic lesions in the current case.

Patients who are considered to be at high risk of PanIN include: (1) patients, where pan-
creatic cysts, pancreatic duct dilatations or pancreatic masses by diagnostic imaging, such as
abdominal US and CT or MRI, were found, (2) patients with diabetes, (3) patients with a his-
tory of chronic pancreatitis or acute pancreatitis, and (4) patients with IPMN [7]. Periodic
follow-up with various imaging techniques is recommended in these cases. When abnormali-
ties are detected in images, a more detailed examination in the form of ERP or cytology is
needed.

With regard to prognosis, patients diagnosed with PanIN postoperatively are reported
to have a wide-ranging survival time from 1 year and 5 months to 29 years [10]. Given that
PanIN-3 takes many years to develop into a malignancy, PanIN has a better prognosis than
the more common invasive cancer. Depending on the patient, local treatment involving a
partial pancreatectomy may prevent recurrence, and detection in early stages allows for the
choice of minimally invasive surgery.

The current case was difficult to diagnose as PanIN preoperatively. On images, PanIN
appears as varying degrees of stricture in the main pancreatic duct or pancreatic ductules,
indicating intraepithelial fibrosis. PanIN is also evident as multiple small cystic lesions of
different sizes. Awareness of these details and recognizing even minor changes in images are
crucial to the early detection of pancreatic cancer.
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Fig. 1. Magnetic resonance cholangiopancreatography revealed a multilocular cystic lesion in the body of
the pancreas (arrow) and continuity with the main pancreatic duct that was slightly dilated more distally
was suspected (arrowhead).
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Fig. 2. ERP revealed irregular stricture of the main pancreatic duct in the area between the pancreatic
head and body (arrow). The distal portion of the pancreatic duct was dilated (arrowhead).
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Fig. 3. Histopathological findings. Diffuse lesions corresponding to PanIN-2 to PanIN-3 (carcinoma in situ)
were noted primarily in the main pancreatic duct (a). Multiple intraepithelial papillary lesions were noted
in a multilocular cystic lesion (b). The irregular stricture of the pancreatic duct in the head of the pancreas
was severely fibrotic, and papillary growth of intraepithelial lesions (corresponding to PanIN-2 and carci-
noma in situ) was noted (c).
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