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Solid tumors of the pancreas are usually neoplastic. We report on two adult patients, each with a solid tumor of
the pancreas that presented with an unusual histology and seemed to follow a benign course. The tumors, one
located in the body and one in the tail, were well demarcated and composed of irregularly arranged but well-
differentiated acini and small intralobular and interlobular ducts embedded in predominantly hypocellular
fibrotic tissue that contained fascicles of cytologically bland spindle cells. Islets were lacking, but
immunohistochemical staining for chromogranin A and insulin revealed individual scattered insulin-producing
cells distributed between acinar and ductal cells. The spindle cell component tissue showed coexpression of
CD34, c-kit (CD117) and bcl-2. The follow-up (2 and 4 years) of the patients was uneventful. We propose to
designate the tumors as ‘cellular hamartoma resembling gastrointestinal stromal tumor.’
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Well-demarcated tumor-like lesions in the pancreas
are uncommon. They have been described under the
term pseudotumor1 or inflammatory pseudotumor.2

Recently, we described a tumorous lesion that we
termed pancreatic solid and cystic hamartoma.3

Here we report on two further solid pancreatic
tumors that have features in common with both
hamartomas and gastrointestinal stromal tumors.

Patients, materials and methods

The cases were collected from the consultation files
of the Department of Pathology of the University of
Kiel, to which they had been submitted by the
Department of Pathology in Dinslaken, Germany
(case 1), and the Department of Pathology of the
University of Coimbra, Portugal (case 2).

In the first case, a 51-year-old man without
clinical symptoms had a routine check-up, during
which a mass, 3 cm in diameter, was detected by
ultrasonography in the tail of the pancreas next to

the splenic artery. This finding was confirmed by
endosonography and CT. Laboratory tests were
normal. As a result of the unclear nature of the
tumor, abdominal surgery was performed with
resection of the tumor.

In the second case, a 54-year-old woman with
slight abdominal discomfort was examined by
ultrasonography, which revealed a well-demarcated
tumor, 2 cm in diameter, in the body of the pancreas.
A left-sided pancreatic resection was performed to
remove the tumor. Both patients had an uncompli-
cated postoperative course and so far (2 and 4 years,
respectively) have relapse-free follow-up.

Representative 4mm sections of formalin-fixed,
paraffin-embedded tissue from both specimens
were stained with hematoxylin and eosin (H&E)
and periodic acid-Schiff. Immunohistochemical
staining was performed using the standard avidin–
biotin method against following antibodies: cyto-
keratin 8 (CAM 5.2, monoclonal, 1:10, Becton
Dickinson Immunocytometry Systems, San Jose,
CA, USA), insulin (monoclonal, 1:40, BioGenex,
San Ramon, CA, USA), glucagon (polyclonal, 1:60,
BioGenex), chromogranin A (monoclonal, 1:2,
Linaris, Wertheim, Germany), somatostatin (poly-
clonal, 1:200, DakoCytomation, Glostrup, Denmark),
pancreatic polypeptide (polyclonal, 1:5000, R.E.
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Chance, Indianapolis, IN, USA), trypsin (polyclonal,
1:1000; our laboratory), smooth muscle actin
(1:20, DakoCytomation), CD34 (1:500, Immunotech,
Marseille, France), bcl-2 (polyclonal, 1:25, DakoCy-
tomation) and CD117 (polyclonal, 1:50, DakoCyto-
mation). The proliferative activity was assessed by
staining the tissue with the antibody Ki-S5 (equiva-
lent to Ki-674).

Results

The pancreatic resection specimen of the first
case contained a reddish-white well-demarcated
nodule with a diameter of 3 cm and a homogeneous
appearance on cut surface (Figure 1a). The resec-
tion specimen of the second case showed a similar
tumor, except that it was smaller with a diameter of
2 cm (Figure 1b). The surrounding pancreatic tissue
was regularly lobulated in both cases (Figure 2a) and
showed no significant fibrosis.

Histologically, both tumors showed a disordered
arrangement of pancreatic acini and intralobular
and interlobular ducts lined by cuboidal and
columnar epithelium. Islets were lacking. The
well-differentiated acini and duct cells were em-
bedded in a fibrous stroma showing areas with
elongated spindle cells (Figure 2a, b) and, especially
in case 2, paucicellular central sclerotic regions
(Figure 2c). The acini stained positively for trypsin
and the ductal cells for cytokeratin 8 (Figure 3). In
addition, there were many scattered cells that were
positive for chromogranin and insulin (Figure 4).
Glucagon, somatostatin and pancreatic polypeptide
cells were lacking. There was strong immunostain-
ing for CD34 (Figure 5a) in the elongated spindle
cells in the fibrous tissue of the lesion as well as in
capillary vessel walls. c-kit expression (Figure 5b)
was seen in the fibrotic stroma of the lesion,
especially at the border with adjacent pancreatic
tissue and in single exocrine cells in disorderly
acini. Scattered c-kit positive mast cells were

Figure 1 Macroscopic appearance of pancreatic resection specimens of case 1 (a) and case 2 (b) showing a well-demarcated
homogeneous reddish-white tumor.
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detected in the adjacent pancreatic tissue. c-kit was
coexpressed with bcl-2 in the fibrotic tissue in both
cases. Smooth muscle actin was only expressed in

the cells of vessel walls. Proliferating cells, identi-
fied by Ki-S5, though very rare, were found in the
stroma of the tumors.

Figure 2 A circumscribed lesion is seen next to regularly lobulated pancreatic parenchyma (a). The lesion consists of well-differentiated
acini and ducts embedded in fibrotic stroma (b) and focally paucicellular sclerotic stroma (c).

Figure 3 Strong cytokeratin 8 immunoreactivity accentuates the
disorderly arrangement of acini.

Figure 4 Single scattered endocrine cells throughout the exocrine
tissue are immunostained by insulin. Islets are lacking.
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Discussion

Solid tumors of the pancreas with a firm consistency
usually turn out to be ductal adenocarcinomas. In
rare cases such tumors are endocrine neoplasms
with a prominent stromal component, mesenchymal
neoplasms, such as leiomyosarcomas, malignant
peripheral nerve sheath tumors, solitary fibrous
tumors or inflammatory pseudotumors. The two
solid tumors we observed do not fit into any of these
categories, but show features reminiscent of hamar-
tomas and gastrointestinal stromal tumors. Endo-
crine neoplasms, leiomyosarcomas, malignant
peripheral nerve sheet tumors and solitary fibrous
tumors were easily excluded, since neither the
histological nor the immunohistological features of
our tumors had anything in common with any of
these neoplasms.

Recently, a number of inflammatory pseudotu-
mors of the pancreas were described,2 which were
composed of proliferating myofibroblasts and a
lymphoplasmacytic infiltrate replacing endocrine
and exocrine tissue. These tumors have been
associated with autoimmune pancreatitis.5 Since
the tumors that we observed did not show any
inflammatory component, nor myofibroblasts, they
certainly do not belong to the inflammatory pseu-
dotumor family. Gallstones, alcohol or any other

cofactors that may induce a tumor-like reaction can
be excluded.

The main features of our tumors were a focally
fibroblast-rich stroma and haphazardly distributed
exocrine and endocrine tissue elements. An
interesting finding was the coexpression of
CD34, CD117 and bcl-2 in stromal cells. CD34, a
myeloid stem cell marker, is known to be expressed
by fibrocytes in neoplastic and inflammatory
pancreatic lesions6 and seems to play an important
role in maintaining stromal integrity and inhibition
of tumor cell migration.7 It is also observed
in solitary fibrous tumors, which may occur in the
pancreas.8 Solitary fibrous tumors typically coex-
press bcl-2 and CD34,9,10 but they are negative for
CD117.11

CD117, a transmembrane tyrosine kinase receptor
(KIT) of stem cell factor, is encoded by the proto-
oncogene c-kit. The interaction between the kinase
receptor and its ligand is essential for the develop-
ment of melanocytes, erythrocytes, germ cells, mast
cells and interstitial cells of Cajal.12–16 Gain-of-
function mutations of the c-kit gene lead to stem
cell factor-independent activation of intracytoplas-
mic signal transduction and finally tumor growth
and differentiation. c-kit mutations have been found
in mast cell tumors17 and gastrointestinal stromal
tumors (GISTs),18 which are classified on the basis of

Figure 5 Strong CD34 (a) and CD117 (b) immunostaining is seen in elongated spindle cells in the fibrous tissue of the lesion.

Cellular hamartoma resembling gastrointestinal stromal tumor
U Pauser et al

1214

Modern Pathology (2005) 18, 1211–1216



their localization, growth pattern and CD117 immuno-
reactivity.

About two-thirds of GISTs coexpress CD3419,20

and/or bcl-2.9,10,21–23 Expression of c-kit, CD34 and
bcl-2 in the stromal elements suggests a GIST, which
may also occur outside the gut. The spectrum of
pancreatic mesenchymal neoplasms was recently
expanded by the description of an extragastrointest-
inal stromal tumor in the pancreas.24 The tumor
consisted of spindle-shaped cells that were immu-
noreactive for vimentin, CD34 and c-kit. In contrast
to our cases it lacked any pancreatic exocrine or
endocrine component.

The focal overgrowth of mature normal tissue
composed of exocrine and endocrine pancreatic
cells in disorderly arrangement led us to the
diagnosis of hamartoma. This term is defined as a
benign tumor or tumor-like lesion composed of one
or more tissues normal to the organ but abnormally
mixed and overgrown.25 The mixture of mature cell
types without atypical changes indicates that this
may be a malformation rather than a neoplasm. The
two tumors corresponded to the solid hamartoma in
a premature infant described by Burt et al26 and
were similar to one case reported by Anthony et al,1

except for the lack of islets. In 1977, Anthony et al
reported three cases of pancreatic pseudotumor in
adults. One of them, which consisted of lobulated
connective tissue enclosing irregular, branching
pancreatic ducts, acinar tissue and islet cells in a
disorderly arrangement, without evidence of pan-
creatitis, fit the criteria of a hamartomatous lesion.
The other two pseudotumors of the pancreas appear
to have nothing in common with the lesions we
observed. Burt et al described a lesion in a
premature infant with refractory hypoglycemia and
hypocalcemia whose entire pancreas consisted of
noncystic ductal elements with a minority of well-
organized islets and acinar tissue, and called it fetal
pancreatic solid hamartoma. The frequency of these
lesions in infancy and childhood gives credence to
the belief that they are developmental aberrations,
meriting the designation hamartoma. In newborns,
in addition to the well-formed islets situated in the
central part of the lobules, numerous endocrine cell
clusters and even single endocrine cells are scat-
tered in the exocrine tissue.

In contrast to the recently described pancreatic
solid and cystic hamartoma in adults,3 the two
tumors in this study had a spindle cell stroma
showing immunohistochemical coexpression of
CD34, bcl-2 and c-kit, which is reminiscent of a
gastrointestinal stromal tumor. In the differential
diagnosis, a recurrent/metastatic GIST, which can
also form a mass in the vicinity of the pancreas, was
mentioned. However, there was no history of GIST
in the two cases and in contrast to the reported
stromal tumor of the pancreas,24 the disorderly
endocrine and exocrine pancreatic tissue embedded
in the stroma in our cases does not readily fit the
diagnosis of GIST. The expression of c-kit is

required for the diagnosis GIST, but c-kit expression
is not specific to this tumor entity. Experimental
studies27 localized the c-kit protein to ducts of the
fetal rat pancreas and to normal and hyperplastic
ducts of the normal pancreas.28 Welsh et al29

postulated that tyrosine kinases may play a role in
beta-cell replication, differentiation (neoformation)
and survival, as ducts are thought to harbor beta-cell
precursor cells. The CD34 and CD117-positive
stroma cells in our two cases seem to be matrix-
producing cells. The possibility that they are
involved in the pathogenesis of the lesion is so far
only speculation.
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