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Abstract

AIM: To recognize cystic neoplasia of the pancreas and
thus to identify a panel of curable diseases.

METHODS: Sixty-four cases of cystic neoplasia of the
pancreas, including 28 cases of intraductal papillary
mucinous neoplasia (IPMN), 12 cases of serous
cystic neoplasia (SCN), 11 cases of mucinous cystic
neoplasia (MCN), 11 cases of solid pseudo-papillary
neoplasia (SPN), and 2 cases of solid tumor with cystic
degeneration were examined immunohistochemically for
their expression of MUC1, MUC2, MUC4, MUC5AC, and
MUCS, as well as other related antigens.

RESULTS: Adenoma type of IPMN and borderline lesions
exhibited high expressions of MUC2, and MUC5AC. In
contrast, IPMN with invasive carcinoma component
showed MUC1 immunoreactivity. SCN was mainly positive
for MUC1 and MUC6, while negative for MUC2, MUC4
and MUC5AC. Noninvasive MCN, regardless of its cellular
atypia degree, was positive for MUC5AC and negative for
MUC1. MUC1 expression was only observed in patients
with an invasive component. No mucin expression was
found in SPN.

CONCLUSION: Mucin profile may, in conjunction with
histologic study, provide important information on tumor
types and patient treatment of cystic neoplasia of the
pancreas.
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INTRODUCTION

Cystic neoplasia of the pancreas accounts for about
10%-15% of all cystic pancreatic lesions'". The majority of
cystic lesions of the pancreas are pseudocysts. Although
cystic neoplasia of the pancreas is rare, it encompasses a
spectrum of benign, borderline and malignant neoplasiae.
In contrast to solid tumors of the exocrine pancreas,
which are exclusively malignant (85%-90%), the clinical
challenge is the differential diagnosis and management of
cystic neoplasia.

The broad spectrum of pancreatic neoplasia and
tumort-like lesions with cystic features has been recently
reviewed ™. The incidence or frequency of pancreatic
cystic neoplasia varies among different institutes. Because
there has been no comprehensive study in a large series
of cases from China comparing the incidence and biology
to Western series, we reviewed all cystic neoplasiae
collected in pathological files of Zhongshan Hospital
over five years. Most of the neolpasms in our series were
well documented and have been included in the recent
World Health Organization (WHO) classification'”, The
four most common cystic neoplasiae of the pancreas are
intraductal papillary mucinous neoplasia IPMN), serous
cystic neoplasia (SCN), mucinous cystic neoplasia (MCN),
and solid pseudo-papillary neoplasia (SPN).

Mucins are a group of high molecular weight
glycoproteins that are widely expressed in epithelial cells.
Fourteen mucin genes have been identified thus far®,
They can be further grouped into two subfamilies:
secreted and transmembrane mucin genes. Among these,
MUC2, MUC5AC and MUCO, known as the gel-forming
mucins, are expressed in the pancreas either under normal
physiologic or tumoral conditions. Among membrane-
bound mucins, MUC1 and MUCH4 are the two main mucins
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associated with pancreas™,

In the present study, we examined the expression of
the well-charactetized MUCs (MUCI1, 2, 4, 5AC and 0) in
pancreatic cystic neoplasia and compared the expression
profiles with those observed in adenocarcinoma and
endocrine tumor of pancreas with cystic feature. The
overall goal was to identify the mucin profile that is
potentially a specific marker for the differential diagnosis
of cystic neoplasia of the pancreas.

MATERIALS AND METHODS

Pancreatic cystic tumors diagnosed between January 1999
and June 2005 in the Department of Pathology of Zhong-
shan Hospital, Fudan University were identified, reviewed,
and classified according to the recent World Health Ot-
ganization classification of pancreas neoplasia. During
this period, 248 patients were opetrated on in our hospital
for pancreatic lesions. Clinical information was obtained
from the patient records or the clinicians in charge. The
tumors were removed surgically from all the patients. All
specimens were fixed in buffered-formalin and embedded
in paraffin. Deparaffinized sections were stained with hae-
matoxylin and eosin, Alcian blue and periodic acid-Schiff.
One or two representative blocks from each case were
selected. Immunohistochemical analysis was carried out on
serial sections cut from the cystic epithelial neoplasia using
the Envision (DAKO, Carpiteria, CA) method with several
antisera (Table 1).

All cases were analyzed by 2 pathologists in accordance
with the WHO criteria. In the current study, SCN, MCN,
IPMN were classified into three classes according to
the degree of cytologic and structural atypia including
increased nuclear-to-cytoplasmic ratio, loss of polarity,
pleomorphism, hyperchromatism, prominent nucleoli,
abnormal mitosis, cribriform pattern and multilayer, and
presence of invasion. Immunohistochemical evaluation
was independently performed by two authors (Ji Y, and
Zhu XZ) without knowledge of the clinical data. For each
marker, the positive cell distribution in tumor tissue and
staining pattern (cytoplasmic, membranous, or nuclear)
were recorded. For mucins, we evaluated the staining of
cytoplasm and luminal surface. The cells were considered
positive when at least one of the components was positive.
Percentages of the positively stained neoplastic cells were
as follows: -: < 5% of neoplastic cells stained; +: 5%-20%
of neoplastic cells stained; ++: 20%-50% of neoplastic
cells stained; +++: > 50% of neoplastic cells stained.

RESULTS

This series was comprised of 64 cases, including 28 cases
of IPMN, 12 cases of SCN, 11 cases of MCN, 11 cases of
SPN, 1 case of ductal adenocarcinoma with cystic feature
(cDAC), and 1 case of endocrine tumor with cystic feature
(cPET). All cystic neoplasiae of the pancreas in order of
their relative frequency are listed in Table 2.

The details of the cases included in the study are
shown in Table 3. The immunostaining findings are listed
in Tables 4 and 5.

Antibody Clone Type Producer Dilution Commence
PanCK AE1/AE3 MoAb DAKO 1:100 Membrane
CK7 OV-TL MoAb DAKO 1:200  Membrane
CK 8/18 RCK108 MoAb DAKO 1:200  Membrane
CA19-9 116-NS-19-9 MoAb DAKO 1:50 Cytoplasmic
CEA A0115 PoAb DAKO 1:200  Cytoplasmic
EMA E29 MoAb DAKO 1:100  Membrane
MUC1 Ma695 MoADb Novacastra 1:100  Apical
membrane
MuUC2 Ccp58 MoAb Novacastra 1:1000 Cytoplasmic
MUC4 MoAb Zymed 1:100  Apical
membrane
MUC5AC CLH2 MoAb Novacastra 1:1000 Cytoplasmic
MUC6 CLH5 MoAb Novacastra 1:100  Cell membrane
Synaptophysin MoAb DAKO 1:100  Cytoplasmic
Chromogranin-A DAK-A3 ~ MoAb DAKO 1:20 Cytoplasmic
NSE PoAb DAKO 1:200  Cytoplasmic
aol-AT PoAb DAKO 1:500  Cytoplasmic
al-ACT PoAb DAKO 1:250  Cytoplasmic
Vimentin V9 MoAb DAKO 1:100  Cytoplasmic
o-inhibin MoAb DAKO 1:50 Nuclear
B-catenin MoAb DAKO 1:100  Membrane/
nuclear

CK: cytokeratin; CEA: carcinoma-embryonal antigen; EMA: epithelial
membrane antigen; NSE: neural specific enolase; a1-AT: alpha-1-antitrypsin;
a1-ACT: alpha-1-antichymotrypsin.

Type n Percentage
Intraductal papillary mucinous 28 438
neoplasia
Adenoma
Borderline
Carcinoma 19
Serous cystic neoplasia 12 188
Adenoma 11
Borderline
Carcinoma 1
Mucinous cystic neoplasia 1 173
Adenoma
Borderline 1
Carcinoma 2
Solid pseudo-papillary Borderline (Uncertain 11 17.3
neoplasia malignant potential)
Cystic ductal adenocarcinoma  High-grade malignant 1 1.6
Cystic pancreas endocrine tumor Low-grade malignant 1 1.6
Total 64 100

IPMN

Macroscopically, neoplasia could be classified as main
pancreatic duct type in 15 (50.4%) patients (Figure 1A),
and branch type in 5 patients, both main and branch duct
types in 8 patients, respectively. On histologic analysis of
the entirely resected specimens, IPMN showed simple
hyperplasia (adenoma) in 5 patients, atypical hyperplasia
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Clinical feature Type IPMN» = 28 SCNn =12 MCN~#» =11 SPNn =11 cDACn =1 cPETn =1
Age (yr) Mean (range) 65 (45-80) 52.7 (36-69) 51.7 (29-72) 39 (22-52) 58 45
Sex Male:Female 4:3 3:10 1:10 1:10 1:0 1:0
Location Head 16 5 2 8] 1 1

Body/tail 12 7 9 8
Tumor size Range (mean) 2-7.5 (4.5) 3-12 (6) 2-13 (7.8) 2-21 (6.5) 5 45

IPMN: intraductal papillary mucinous neoplasia; SCN: serous cystic neoplasia; MCN: mucinous cystic neoplasia; SPN: solid pseudo-papillary neoplasia; cDAC:

cystic ductal adenocarcinoma; cPET: cystic pancreatic endocrine tumor.

Type IPMN SCN MCN SPN cDAC  cPET Type IPMN SCN MCN SPN  cDAC cPET
n=28 n=12 n=11 n=11 n=1 n=1 n=28 n=12 n=11 n=11 n=1 n=1

CK8/18 1 1 1 - + + MUC1 7/28 + 1/12+/- 2/11+ - ++ -

CK19 Sists 1 iz - + +/- MUC2 15/28 ++ 1/13 +/- - = = =

CA19-9 + - +/- - + - MUC4 = = = - ++

CEA + . -+ - + MUCSAC  28/28+ 2/12+  10/11++ - + =

SYN +/- . +/- +/- . MUC6 - 11/12 ++ - - + =

CHG-A +/- - +/- - -

NSE + +/- +/- + IPMN: intraductal papillary mucinous neoplasia; SCN: serous cystic

o-AT = = = + = = neoplasia; MCN: mucinous cystic neoplasia; SPN: solid pseudo-papillary

o-ACT _ _ _ + _ _ neoplasia; cDAC: cystic ductal adenocarcinoma; cPET: cystic pancreas

Vim _ _ I _ _ endocrine tumor.

a-inhibin - + + +/-

B-catenin - + - +/- - -

'Positive o-inhibin in MCN is limited in ovarian-like stromal cells. IPMN:
intraductal papillary mucinous neoplasia; SCN: serous cystic neoplasia;
MCN: mucinous cystic neoplasia; SPN: solid pseudo-papillary neoplasia;
cDAC: cystic ductal adenocarcinoma; cPET: cystic pancreatic endocrine
tumor.

(borderline lesion) in 4 patients, /# sit# carcinoma in
6 patients, and invasive carcinoma in 13 patients. The
epithelial proliferative lesions in all patients involving the
main or secondary pancreatic duct showed a papillary
architecture (Figure 1B). Moderate to severe fibroatrophic
changes of obstructive pancreatitis were observed in 21
patients.

Immunochemically, neoplasia could be classified as
intestinal type (MUC1-, MUC2+) in 11 patients (Figure 1C),
pancreaticobiliary type (MUC1+, MUC2-) in 9 patients,
gastric type (MUC1-, MUC2-, MUC5ACH) in 6 patients
(Figure 1D), and oncocytic type in 2 patients. Of the
13 IPMN patients with invasive carcinoma, 5 showed
the features of mucinous carcinoma in their invasive
component and 8 showed ductal carcinoma in their
invasive component with MUC1+. The mucin profiles
of the mucinous or ductal component corresponded to
the intestinal or pancreaticobiliary type, respectively. All
IPMN samples stained for CEA, CK8/18, and CK19 were
negative for CK20, a1-AT. However, single endocrine cells
were detected by SYN and CHG-A in 10 intestinal types
and 4 pancreaticobiliary types of IPMN. They expressed
both gastric hormones (serotonin and gastrin) and/or
pancreatic hormones (glucagon, PP) focally.

www.wjgnet.com

SCN

The most common subtype of SCN was serous
microcystadenoma (SMA, 8 cases), characterized by a
central stellate scar, sharp demarcation from surrounding
pancreatic tissue, and its predominant occurrence in
women. SMA was comprised of numerous small cysts
with a diameter ranging from 0.01 to 0.5 cm and a few
larger cysts up to 1.5 cm in diameter. The cysts contained
eosinophilic fluid and were lined by a single layer of
cuboidal or flattened epithelial cells with pale to clear
cytoplasm. The tumor cells were centrally located with
round to oval nuclei. The cytoplasm was positive for
granular periodic acid-Schiff. The usually thin fibrous
septae were acellular. The central scar was composed of
hyalinized tissue. Three cases of serous oligocystic ill-
defined adenoma (SOIA) showed only a few, usually
rather large cysts (0.2-2.5 cm in diameter) filled with
clear or brown fluid (Figure 2A). The cyst epithelium
was cytologically identical to that of SMA (Figure 2B).
However, unlike SMA, SOTA was not well-defined due to
the extension of small cysts into the adjoining pancreatic
tissue. The tumors also lacked a central fibrous scar. One
serous cystadenocarcinoma (SCC) was found to have
a liver metastatic lesion during operation. The primary
tumor of pancreas, which was similar to SMA, showed no
distinct atypia.

Besides stained for CK8/18, CK19, the cells were also
positive for neuron specific enolase (NSE) and negative for
alpha-1l-antitrypsin (al-AT) and alpha-1-antichymotrypsin
(a1-ACT). Of the mucins tested, MUC1 (75%) (Figutre 2D) and
MUCG6 (66%) (Figure 2C) had the highest positive rates.
MUC2 and MUCS5AC staining was completely lacking. In
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the normal pancreatic tissue entrapped into the tumors,
small duct cells and centroacinar cells were apically positive
for MUCG6 and MUCI. In addition, the epithelial cells were
stained for o-inhibin.

MCN

MCN was studied in 11 patients. The tumors presented as
a large round cystic mass with a unilocular or multilocular
cut surface (Figure 3A). Micorscopically, the cysts were
lined by mucin-producing epithelial cells with variant
degrees of dysplasia supported by an ovarian-like stroma
(Figure 3B). MCN was classified as adenomas (MCA)
in 8 patients, borderline tumor (MCB) in 1 patient, and
carcinomas (MCC) in 2 patients with invasive component.
The epithelial component of MCN was stained for
CK8/18, CK19, and CEA. MUCI positivity was, however,
found in the invasive components of MCC. All of our
MCN patients were negative for MUC2, except for goblet

Figure 1 Intraductal papillary mucinous neoplasia. A:
Sectioning of the pancreas revealing papillary tumors
(arrow) with sticky mucin in dilated main panceatic
ducts; B: Epithelial proliferative lesions that involve the
main or secondary pancreatic duct showing a papillary
architecture (HE x 40); C: MUC2 diffuse expression
in papillary epithelial cells of intestinal type (Envison x
40); D: Focally stained MUC5AC in cytoplasm of gastric
subtype tumor cells (Envison x 100).

Figure 2 Serous cystic neoplasm. A: Smooth and
thin cyst wall on cut surface containing clear red-
brown fulid; B: Cysts wall lined by a single layer
of cuboidal or flattened epithelial cells with pale to
clear cytoplasm, and centrally located tumor cells
with round to oval nuclei (HE x 100); C: Tumor cells
strongly positive for MUC6 (Envison x 100); D: MUC1
expression in some tumor cells (Envison x 40).

cells, which were quite numerous in MCB and rare in
MCA. MUC5AC expression was found in all the 11 MCN
patients. The cytoplasmic staining intensity increased with
progressive nuclear atypia and was the strongest in invasive
carcinomas (Figure 3C). A few cells were stained faintly for
MUC6 (Figure 3D). In addition, endocrine cells detected
by CHG-A, were found in 3 MCN patients, of them 2 also
had expression of gastrin and serotonin, 1 had expression
of only serotonin.

SPN

The extent of cystic changes in 11 SPN patients varied
from tumor to tumor, affecting either part of the tumor
tissue, or almost the entire tumor tissue. The cystic
structures contained hemorrhagic debris and were usually
surrounded by hemorrhagic-necrotic tissues (Figure 4A).
Microscopically, SPN showing solid areas was composed
of monotonous polygonal epithelioid cells, often

www.wjgnet.com
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with minimal intervening stroma accompanied with
innumerable capillary-sized vessels (Figure 4B). Some
areas showed more extensive stromal fibrosis, with round
aggregates of perivascular hyalinized stroma imparting a
cylindromatous appearance. In the pseudopapillary regions,
the cells located away from the small vessels appeared
to have dropped away, leaving an irregular cuff of cells
surrounding each vascular core.

Immunohistochemical studies revealed that SPN
showed a consistent pattern of reactivity for vimentin, o-1-
antitrypsin (a-1-AT) (Figure 4C) and a-1-antichymotrypsin
(a-1-ACT), but an inconsistent positive pattern for CD10
and S-100 protein. None of these proteins was reactive
for mucins and pancreatic hormones. Staining of the
pancreatic enzyme trypsin was consistently negative,
as the specific endocrine marker chromogranin. Seven
cases were focally positive for synaptophysin and the less
specific marker NSE. Positive J-catenin (Figure 4D) and

www.wjgnet.com

Figure 3 Mucinous cystic neoplasm. A: Tumors
presented as large round cystic masses with a
unilocular cut surface; B: Cysts lined by mucin-
producing epithelial cells with variant degrees of
dysplasia supported by an ovarian-like stroma; C:
MUCS5AC expression in cytoplasm; D: Faint MUC6
expression in apical tumor cells (Envison x 100).

Figure 4 Solid pseudo-papillary neoplasia. A: Cystic
structures containing hemorrhagic debris surrounded
by hemorrhagic-necrotic tissue; B: SPN showing
solid areas consisting of monotonous polygonal
epithelioid cells, often with minimal intervening
stroma accompanied with innumerable capillary-
sized vessels. In the pseudopapillary regions, the
cells away from the small vessels appeared to have
dropped away, leaving an irregular cuff of cells
surrounding each vascular core (HE x 100); C:
SPN showing a consistent pattern of reactivity for
o-1-AT (Envison x 100); D: Positive B-catenin and
progesteron receptor limited to the nuclei of tumor
cells (Envison x 200).

progesteron receptors were limited to the nuclei of tumor
cells.

cDAC

MUC1 and MUC4 were observed in invasive component.
CEA, CK7, 19 and CA19-9 with focal staining of
MUCS5AC did not exceed 30% of the tumor, in which
MUC2 was absent (Figure 5A-5D).

cNET

The NET which was not encapsulated in the pancreatic
head, infiltrated the duodenal wall and was considered
malignant. As the typical NET had no cystic change, NET
was diffusely stained for SYN, CHG-A and NSE, as well
as pancreatic hormones and glucagons (Figure 6A-6D).

DISCUSSION

Cystic tumor of the pancreas accounts for 10%-15%
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Figure 5 Cystic ductal adenocarcinoma. A: Part
of the tumor showing cystic wall with brown color;
B: Cystic wall consisting of multinuclear giant cells
(HE x 100); C: Giant tumor cells positive for CD68
(Envison x 100); D: Diffusely stained MUC1 in
neoplastic cells, including duct and giant tumor cells
(Envison x 100).

Figure 6 Cystic pancreatic endocrine tumor. A:
Cut surface of a large PET showing degeneration
and cystic change; B: Tumor cells arranged as
trabecular nests in the remnant area (HE x 100); C:
SYN presented in all tumor cells (Envison x 200); D:
Most tumor cells expressing glucagon in cytoplasm
(Envison x 100).

of pancreatic cystadenomas and 1% of pancreatic
carcinomas' . With the increased availability of imaging
techniques and improved feasibility of surgical resection,
an increasing number of cystic pancreatic neoplasiae have
been identified in several institutions, thus their diagnosis
can be established more easily.

The clinical challenge is the differential diagnosis and
management of cystic neoplasm, which represents a wide
range of biologic behavior. A variety of biochemical, ge-
netic, and imaging techniques have been developed for
the diagnosis and monitoring of the outcome of cystic
neoplasia of the pancreas. In consideration of the poten-
tials and limitations inherent in each of these methods,
the need for efficient differential diagnostic markers that
specifically discriminate pancreatic cystadenocarcinoma
from pancreatic carcinoma cannot be overemphasized. In
this regard, mucins may represent potential candidates for
such a purpose, with respect to their biochemical propet-

ties relating to malignant conditions™". Analysis of mucin
expression profiles in PCN patients has brought some
light on their prognosisls’éj. MUCT is thought to have an
inhibitory role in cell-cell and cell-stroma interactions as
well as in immunoresistance””. MUClalso acts as a signal
transducer, interacting with and promoting the activities of
EGFR, MAP kinase and Wnt signaling pathway[“]. In pan-
creatic neoplasia, MUC1 has been found to be a marker of
an aggressive phenotype expressed in high-grade PanINss,
and more importantly, presents uniformly in infiltrating
conventional ductal adenocarcinoma™®”. On the other
hand, MUC2 functioning as a protective barrier in the in-
testinal epithelium>"™, appears to be a marker of an indo-
lent phenotype in the pancreasm. MUC2 is not expressed
in the normal pancreas, PanINs or ductal adenocarcinoma,
but is often detectable in IPMNs and uniformly presents
in colloid carcinomas.

IPMN is a mucin-producing epithelial neoplasia in-

www.wjgnet.com
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volving the main and/or branch pancreatic ducts. Recent
data suggest that a more heterogeneous profile of IPMN
has different mucin patterns and clinical prognosis'""”. In
consistent with previous reports, the intestinal type of our
IPMN patients expressed MUC2, MUC5AC and MUCA4,
but not MUCI. It had a lower invasive and metastatic po-
tential in comparison to DACs and therefore had a better
clinical outcome. The pancreatobiliary type of IPMN is
MUCT1 positive and MUC2 negative with an increased ten-
dency to invade, and seems to be related to DAC™', The
third group with a gastric foveolar differentiation which
is MUC5AC positive but usually does not express either
MUCT or MUC2, was not identified in this study. The lack
of this type in our series may be due to the misdiagnosis
of MCN for their similar mucin profile.

Pancreatic SCN is usually considered benign. Whether
SCN is malignant is still controversial. However, the ma-
lignancy of pancreatic SCN has been recognized since
3% of reported SCNis are cancerous in nature”. In many
reported cases of malignant SCN, there are multifocal
lesions in the liver or additional lesions, but pancreatic
tumor itself shows no signs of malignancy. Amorphous
nuclei, irregular nuclear margins, and coarse nuclear chro-
matin in SCN suggest that it has a malignant potential. In
the present study, SCN exhibited a similar if not identical
immunoprofile-positivity for MUC1 and MUCG, whereas
no SCN expressed MUC5AC, although mucin production
is not a histologic feature of SCN. The mucin profile of
SCN that was positive for MUCG6 supportts the hypothesis
of a direction of differentiation toward centroacinar cells,
since the ultrastructural features of tumor cells are similar
to those of centroacinar cells'"”. This hypothesis is further
supported by the centroacinar localization of incipient
serous cystic tumors observed incidentally". In immunos-
taining, helpful markers for SCN are a-inhibin and MUCG.

MCN was first considered as a premalignant or
overtly malignant cystic neoplasia. Because of the reputed
difficulty in classifying MCN as a “benign” cystadenoma,
some pathologists classify MCN of the pancreas with
only small areas of epithelial hyperplasia or dysplasia as
grade 1 cystadenocarcinoma, thereby implying a more
aggressive natural history and predetermining their future
management and follow-up as a malignancy despite
successful resection. When these neoplasiae become
malignant, only portions of the tumor dedifferentiate
(i.e., become proliferative, develop nuclear dysplasia,
and eventually invade the stroma). These areas may not
be sampled unless the entire neoplasm is examined. In
addition, separation of cystic mucinous neoplasia from
non-invasive IPMN and high-grade ductal adenocatcinoma
that incidentally have cystic areas (related to nectrosis or
ductal obstruction) requites both adequate sampling and
clinicoradiologic and pathologic correlation. Mucin gene
expression may discriminate between MCN and DAC", In
this study, noninvasive MCN, regardless of the degree of
cellular atypia, was positive for MUC5AC and negative for
MUCI. MUC1 expression was observed only in patients
with an invasive component. MUC2 perinuclear expression
was restricted to goblet cells scattered within the
epithelium of MCN, often accompanied with endocrine
cells, a further indication of intestinal differentiation. As
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MUCS5AC is a gastric foveolar mucin, and expressed during
intestinal ontogenesis, further investigation is required
before we understand the role of MUC5AC in MCN. In
addition, the expression of a-inhibin in stromal cells of
MCN may be useful in the diagnosis of cystic pancteatic
lesions.

SPN of the pancreas is a rare neoplasia with distinctive
pathologic features and low-grade malignant potential that
preferentially affects young women. SPN is composed of
uniform and polygonal epithelioid cells, which are arranged
in a discohesive pattern. SPN can be readily diagnosed by
routine histologic examination, but immunohistochemical
studies are frequently performed to confirm the diagnosis.
Tumor cells of SPN are characteristically positive for
vimentin and o-1-antitrypsin, and may also show focal
immunoreactivity for cytokeratin and synaptophysin
and abnormal nuclear localization of B-catenin. Staining
of chromogranin and the acinar markers trypsin and
chymotrypsin is consistently negative. SPN is composed
of monomorphous cells with uncertain lineage or
histogenesis'' . The phenotype of SPN surprisingly does
not resemble that of any normal epithelial cell lines of the
pancreas.

Cystic NET is relatively easy to be distinguished from
other epithelial cystic neoplasiae by the lack of mucin
expression and presence of neuroendocrine markers'"®,

In general, mucins follow a defined spatial and temporal
pattern of expression throughout the development of
an organ. However, recent studies demonstrate that
deregulated expression of mucins is associated with
various types of neoplasia. In the normal adult pancreas,
MUCI expression is confined to the apical membrane
of intralobular ductules, possibly a manifestation of the
"lumen maintenance” role of MUC1. MUC1 expression is
not detectable in larger ducts or other pancreatic elements
(islets or acini)"”. MUC6 mRNA is also detectable in acini,
in which the signal is largely restricted to centroacinar cells
(Table 5). MUC2 or MUCS5AC is not expressed in normal
adult pancreas™. In pancreatic adenocarcinoma, tumors
and tumor cell lines can overexpress MUC1. Additionally,
an aberrant expression of MUC4 in pancreatic tumor
and cell lines has been reported, a MUC that is usually
undetectable in normal pancreas.

It is important to distinguish between a pseudocyst
tumor and a cystic tumor because they are frequently
confused with one another and the management of these
entities is entirely different.

In summary, mucin profile may lead not only to the
early diagnosis of pancreatic tumors but also to the
accurate diagnosis of neoplasia. Mucin alteration may,
in conjunction with histologic study, provide important
information on tumor type and patient treatment.
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