
Hormone-producing serous cystadenoma of the pancreas
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The clinical and histochemical examination of hormone-producing serous cystadenomas of the pancreas are presented.
The study material was obtained from five female patients. The patients underwent diagnostic examinations, including

ultrasonography, computer tomography (CT), magnetic resonance imaging (MRI) and Doppler ultrasonography examina-
tion of abdomen. In all cases the presence of serous cystadenoma of pancreas was detected in the histopathologically veri-
fied sections. The test applied to immunohistochemically localize paraffin-embedded sections of neoplastic tissues of the
pancreas was the LSAB2-HRP test using monoclonal antibodies against epithelial membrane antigen (EMA), carcino-
embryonic antigen (CEA), synaptophysin, p53 and polyclonal antibodies against insulin, glucagon, somatostatin and pan-
creatic polypeptide.

In one patient, ultrasonography revealed an irregular space filled with fluid resembling a multicellular cystic lesion. The
Doppler ultrasonography examination showed a pathologically vascularized focus in the pancreatic head. In the adenoma
sections of this patient, the immunohistochemical techniques revealed a strong positive somatostatin, pancreatic
polypeptide and synaptophysin expression in the lining epithelium of neoplastic cysts.
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Serous cystadenomas (SCA), also known as microcystic
adenomas or glycogen rich adenomas, are rare benign tumors
of the pancreas [1, 2, 4–13]. Increased SCA morbidity occurs
in the patients aged over sixty with an evident female prepon-
derance (about 92% of SCA cases occur in women) [1–4, 8,
10, 11]. The histogenesis of pancreatic SCA remains un-
known and the detection of this neoplasm is difficult at each
stage of the disease progression. SCA is usually discovered
incidentally or due to non-specific abdominal symptoms.
Gastrointestinal symptoms, biliary tract obstruction and dia-
betes mellitus (when normal Langerhans’ islets are destroyed
by the tumor) are the first signs observed in SCA patients.
The majority of SCA cases are localized in the pancreatic

head. Rare occurance, unclear histogenesis and various
clinical symptoms of this disease result in the fact that even
individual cases are subject to series of studies [1, 3, 4, 7–11].

Serous cystadenoma of the pancreas usually occurs as a
solitary and well-formed tumor. Sometimes it may also coex-
ist with other pancreatic tumors, e.g., adenocarcinomas
[14–16]. Recently, a few cases of the coexistence of SCA and
an endocrine tumor of the pancreas have been presented. In
those cases, the tumor composed of two different structures –
a microcyst and a hormone-producing endocrine component
– has been observed [17–21].

The extension of routine histopathological examination in
which serous cystadenoma of the pancreas was found by
immunohistochemical analysis additionally made it possible
to identify in one case an endocrinal function of SCA of the
pancreas.

No hormone-producing SCA has been reported in the
world literature yet. This study describes the first unusual
case of serous cystadenoma that produces islet hormones,
somatostatin and pancreatic polypeptide (PP).
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Material and methods

The study material was obtained from five female patients,
aged 39–71 years (mean age 55.2). Patients were treated in
the Department and Clinic of Gastrointestional and General
Sugery, Wroclaw Medical University, between the years
1992–2001.

All patients were admitted due to persistent abdominal
pain and, in two cases, developing jaundice. The diagnosis
was made in all cases by means of ultrasonography (USG),
computed tomography (CT), esophagogastroduodenoscopy
(EGD) and endoscopic retrograde cholangiopancreato-
graphy (ERCP).

In case of diagnostic doubts magnetic resonance (MR) or
magnetic resonance cholangiopancreatography (MCRD) and
USG-Doppler were made.

Cystic changes in the pancreas were found in all patients
during pre-operative examination. No specific family history
and no characteristics of von Hippel Lindau syndrome were
detected in any case.

In two cases changes were identified in the pancreas head,
in one case in the pancreas body, in one case at the border be-
tween the body and tail and in one case in the pancreas tail.
Resection was performed in all cases. Sections were histo-
pathologically verified and a primary serous cystadenoma of
the pancreas was detected in all patients (Tab. 1).

Immunohistochemical localization of pan-
creatic hormones was made in all cases. Clini-
cal examination of patient No. 1, in whom the
somatostatin and pancreatic polypeptide-se-
creting serous cystadenoma of pancreas was
identified by immunohistochemical tests, have
been described more extensively below.

The patient was admitted to the clinic with a
suspected proliferative pathology of the pan-
creatic head. Ultrasonography revealed a
hypoechogenic focus, 5.6 x 4.2 cm, with the
fluid-filled spaces. This finding was confirmed
by CT and MRI scans that showed an irregular,
smooth-contoured space filled with the fluid
resembling multicellular cystic lesion. Doppler
ultrasonography revealed pathological vascu-
larization of the focus observed in the pancre-
atic head. Patient underwent surgery and a
modified Whipple resection was performed.

Immunohistochemistry was performed on
paraffin-embedded tissue, employing the
streptavidin-biotin method. Serial tissue sec-
tions, deparaffinized and hydrated in an alco-
hol series, were incubated with a 3% hydrogen
peroxide solution to block any intracellular
peroxidase activity. The tumors were tested
with monoclonal antibodies: epithelial mem-
brane antigen (EMA) (DAKO, M 0804),
carcinoembryonic antigen (CEA) (DAKO, M

0803), synaptophysin (DAKO, N 1566) and p53 (DAKO, N
1581). Polyclonal antibodies to insulin (DAKO N1542),
glucagon (DAKO N1541), somatostatin (DAKO N1551),
pancreatic polypeptide (PP) (DAKO A0619) and chromo-
granin A (DAKO, N1535) were also performed (Tab. 2). For
EMA, CEA, synaptophysin, chromogranin A and p53 anti-
gen retrieval, the sections underwent boiling in citrate-buf-
fered saline. Non-specific bonds were blocked using Anti-
body Diluent (DAKO, S0809). The tissue sections were
subsequently incubated in room temperature with mono-
clonal and specific polyclonal antibodies. After washing in
0.05 M Tris-HCL saline (DAKO Bio-Rad TBS170-6435),
with 0.1% Tween 20 (Sigma P1379), Ab-hormone com-
plexes were visualized using the LSAB2-HRP test (DAKO
K0673). The peroxidase activity was located against 3,3’-di-
aminobenzidine (DAKO DAB K0637) in imidazole-HCL
buffer, pH 7.5. Consequently, the sections were washed in
distilled water and contrasted with hematoxylin (DAKO
Chem MateTM S2020), and finally were closed in glycerin gel
and left until dried.

A negative control was performed for each tissue section,
replacing the primary antibody with a anti-rabbit immuno-
globulin control IgG antibody (DAKO Negative Control
X0903).

Diluted antibodies against EMA, CEA, PP and incubation
times of individual stages of the test were matched experi-
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Table 1. Characteristics of patients with serous cystadenoma of the pancreas (five cases)

No/ Gender/
Age

Location in
the pancreas Type of surgery Complications Observation post

surgery – years

1 /F /39 Head Pancreatodudenectomy
m. Whipplea None 5 years

2 /F /46 Head Pancreatodudenectomy
m. Whipplea-Traverso

Respiratory
insufficiency 6 years

3 /F /64 Body Left-side resection
of the pancreas

Pancreatic
fistula 11 years

4 /F /56 Body
Tail Enucleation of the cyst None 4 years

5 /F /71 Tail
Left-side resection
of the pancreas None 3 years

F – female

Table 2. Antibodies used for immunostaining of serous cystadenoma of the pancreas

Antibodies Source Working
dilution

Polyclonal/
monoclonal

Antigen
Retrieval

Epithelial membrane antigen (EMA) Dako 1:20 Clone E27 Boiling

Carcinoembryonic antigen (CEA) Dako 1:20 Clone II-7 Boiling

Chromogranin A Dako – Polyclonal Boiling

Synaptophysin Dako – Clone SY38 Boiling

aInsulin Dako – Polyclonal –

Glucagon Dako – Polyclonal –

Somatostatin Dako – Polyclonal –

Pancreatic polypeptide (PP) Dako 1:600 Polyclonal –

p53 Dako – Clone DO-7 Boiling



mentally in laboratory conditions. The sections were stained
with hemotoxylin-eozin and periodic acid-Schiff (PAS)
stains (Fig. 1, 2).

Stained tissue sections were viewed under high power by
means an Olympus BX41 light microscope (Olympus Opti-
cal Co. Ltd, Japan) that was interfaced with an Olympus

DP70 digital camera (Olympus Optical Co.
Ltd, Japan) that digitized the light micro-
scopic image.

Assessment of immunohistochemical stain-

ing. The semi-quantitative method was used
to assess histopathologically the intensity
of tissue specimen staining: 0 – no immuno-
histochemical reaction; + weak reaction;
++ moderate reaction; +++ strong reaction;
++++ very strong reaction.

Results

Tissue of serous cystadenoma of the pan-

creas. The histopathologic examination re-
vealed features characteristic of serous
cystadenoma in all studied cases. The tumor
was composed of multilocular areas of vari-
ous different tissue types. A single layer of
cuboidal epithelium lined the cyst. The cells
of a similar size with a clear, slightly granular
cytoplasm with the single, round or oval
slightly hyperchromatic nucleus were visi-
ble. There were no located lesions. Some sin-
gle, fine nervous trunks and vessels were vis-
ible in the connective septa. The solid
cellular formations or structures resembling
normal Langerhans’ islets were absent
(Fig. 1).

Immunohistochemical localization of pan-

creatic hormones in SCA tissues. The
immunohistochemical localization of p53
and pancreatic hormones (insulin, glucagon,
somatostatin and PP) was negative in four
SCA cases (data not shown). The case No. 1
of the serous cystadenoma showed no p53,
CEA, chromogranin A, insulin and glucagon
expression, but very strong immunoreactiv-
ity to synaptophysin, EMA, somatostatin and
PP (Fig. 3–8). The hormone expression was
focal and limited to a lining epithelium of a
neoplastic cyst. The immunohistochemical
localization of somatostatin and PP was evi-
dently related to SCA epithelium – these
were not the components of endogenous
structures retracted into the adenoma tissue
as a result of the tumor growth.

Discussion

Adenomas are very rare pancreatic tumors
(they account for 0.5%–1% of all pancreatic
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Figure 1–8. Serous cystadenoma, in case No 1.

1. The typical histological features of serous cystadenomas, such as a microcystic architec-

ture with a uniform and bland appearance and a hypocellular, dense collagen stroma.

(H-E magnification x 110).

2. The periodic acid-Schiff’s stain demonstrates moderate expression of cytoplasmic glyco-

gen (PAS, magnification x 420).

3, 4. Immunostainig for carcinoembryonic antigen (CEA) and chromogranin A was nega-

tive for cells of the cystadenoma (magnification x 120, 230, respectively).

5, 6, 7, 8. Immunostainig for epithelial membrane antigen (EMA), synaptophysin,

somatostanin and pancreatic polypeptide reveals many positive cells in lining epithelium of

the neoplastic cyst (magnification x 120).



tumors), and serous cystadenomas constitute 25% of them [1,
22].

The World Health Organization (WHO) report published
in 1996 contains a classification of endocrine tumors. Adeno-
mas are divided into serous cystadenomas (SCA) (morphol-
ogy code 1.1.1 in the International Classification for Oncol-
ogy (ICD-O) and the Systematized Nomenclature of
Medicine [SNOMED]), and serous cystadenocarcinoma
(SCAC) (morphology code 1.3.4 ICD-O/SNOMED) [2]. The
former category, can be subdivided into: serous microcystic
adenomas and serous oligocystic adenomas [1, 2].

The coexistence of SCA and the other tumors of the pan-
creas (e.g. cystadenoma and endocrine tumors) has been re-
cently reported in the literature [14–23]. In the cases de-
scribed, serous cystadenoma occurred in association with an
endocrine tumor that produced different peptide pancreatic
hormones. During microscopic examination a tumor area
composed of cysts originated from glycogen rich cell lines
and a solid formation of endocrine cells were observed. 21
The immunohistochemical reaction for islet hormones and
chromogranin A was positive only in cells of the endocrine
component of a mixed tumor. Endocrine components of tu-
mors showed a varying immunoreactivity for insulin, gluca-
gon, somatostatin and chromogranin A [18–21].

Earlier immunohistochemical examinations of the pancre-
atic hormone and synaptophysin expression were negative in
SCA with a classic formation [4, 5, 8]. The results of these
examinations are in agreement with our findings in the four
cases of the serous cystadenoma, with no immunohisto-
chemical reaction for insulin, glucagon, somatostatin, PP and
synaptophysin. SCA in case No. 1 revealed a strong positive
somatostatin, PP and synaptophysin expression. The tumor
cells were positive for epithelial membrane antigen (EMA)
and were negative for CEA and p53 [1, 4, 10, 18]. The ex-
pression of hormones was focal (not all epithelial areas
showed hormone expression), and limited to the lining epi-
thelium of neoplastic cysts. In the immunohistochemical sec-
tions stained with hemotoxylin-eozin, the presence of endo-
crine formation in the form of a tumor or islets incorporated
into the cyst structure was excluded. Doppler ultrasono-
graphy, performed prior to SCAresection, revealed patholog-
ical vascularization. A well developed vascular system and
neoplastic changes in the pancreatic head are the most
characteristic features of endocrine neoplasm of this organ
[21].

The histogenesis of serous cystadenoma is still unknown.
Some authors suggest, that SCA originates from acinar or
glycogen rich centroacinar cells [1, 3–8, 10, 11, 13, 24]. The
presence of mixed tumors composed of serous cystadenoma
and neuroendogenous tumor formation may indicate that
they originate from the same clone of neoplastic cells mani-
festing endo- and exocrine differentiation [21].

Experimental studies suggested a significant role of endo-
crine cells in the development of pancreatic carcinogenesis in
Syrian golden hamsters [28]. Other studies revealed that the

endo- and exogenous formations develop from ductal cells
[26, 27].

In the experimental conditions, it has been shown that a
small population of stem cells manifests differentiation along
two lines of pancreatic cells: endocrine and exocrine, ones.
The exocrine cells may mature consequently into either
ductal or vesicular ones. A gradual transformation of acinar
cells into tubular structures has also been evidenced. Matu-
rated acinar cells may direct their phenotype change towards
ductal cells [31]. This again provides an evidence that there is
a continuity between three types of pancreatic tissues origi-
nating from the same host cell. A tumor of the classical SCA
structure producing hormones, somatostatin and PP is likely
to develop from the stem cell during the initiation of the neo-
plastic process.

The so called “intermediate cells”, having the properties of
both acinar and endocrine cells are present in the pancreas
[32, 33]. They can also be referred to as: transit, acinar-islets,
amphophilic, extrainsular or exocrine-endocrine cells. Al-
though their role in a healthy pancreas is not significant, they
may occur in pathological conditions, nesidioblastosis could
be evidence of this suggestion (34). Moreover some authors
suggest, that such intermediate cells may undergo neoplastic
transformation [32, 33]. It cannot be excluded that a hor-
mone-producing serous cystadenoma of the pancreas may
develop from an intermediate cells showing acinar-endocrine
properties.

Pancreatoblastoma appears to be the counterpart of child-
hood tumors that originate from cells of other organs. Both en-
docrine and exocrine differentiations have been identified in
component cells, therefore ductal, acinar, and islet cells may
be seen at the histological, immunohistochemical, and ultra-
structural level [35]. The acinar-endocrine cell tumor of the
pancreas is a rare mixed tumour reported only in one pediatric
and one adult patient. The detection of both zymogen and
neuroendocrine granules within the same cell by ultra-
structural and enzymatic analyses in acinar-endocrine cell tu-
mors suggests a neoplastic proliferation of intermediate cells.
Similarly, simultaneous neuroendocrine granule formation
concentrated in basal pole or in the cytoplasmic processes with
mucin production have been described in amphicrine carcino-
mas (mucinous islet cell carcinomas) [18].

Nevertheless, the question concerning the type of cells
which might trigger the developmental process of a serous
cystadenoma still remains open.

The unusual case of SCA presented in this paper is the first
classic SCA formation and hormone-producing neoplasm de-
scribed.
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