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Abstract
Non-neoplastic tumor-like lesions in the pancreas are 
uncommon. Here, we present a case of multiple solid 
pancreatic hamartomas in a 78-year-old Japanese 
woman. Her computed tomography revealed a pan-
creatic mass, measuring 1.8 cm in maximum diameter. 
However, no symptoms were found. She was not an 
alcoholic and had no history of pancreatitis. The pa-
tient underwent a pancreatoduodenectomy, and three 
well-demarcated solid nodules measuring 1.7 cm, 0.4 
cm, and 0.3 cm in diameter were found in the pancre-
atic head. Microscopically, the lesions were composed 
of non-neoplastic, disarranged acinar cells and ducts 
embedded in a sclerotic stroma with elongated spindle 
cells that lacked discrete islets. The stromal spindle 
cells were immunoreactive for CD34 and CD117. The 
histological diagnosis was multiple solid hamartomas of 

the pancreas. There has been no recurrence 30 mo af-
ter surgery. So far, 18 cases of pancreatic hamartoma 
have been reported in the English literature, including 
our case. Six out of these 18 cases seemed to fit the 
criteria of solid pancreatic hamartoma. Although the 
number of cases was limited, solid pancreatic ham-
artomas seem to be benign tumor-like lesions, which 
are found incidentally in healthy middle-aged adults, 
but occasionally involve the whole pancreas, resulting 
in a poor prognosis. Solid pancreatic hamartoma was 
sometimes associated with minor pancreatic abnormal-
ity, and multiple small lesions other than the main tu-
mors were detected in a small number of cases. From 
these findings, one may speculate that solid pancreatic 
hamartoma could be the result of a malformation dur-
ing the development of the pancreas.
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INTRODUCTION
Non-neoplastic tumor-like lesions in the pancreas are 
uncommon and include hamartoma[1-12]. Mass-forming 
pancreatitis which is associated with autoimmune pan-
creatitis, congenital arteriovenous malformation, intra-
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pancreatic accessory spleen, and others[13,14]. Solid pan-
creatic hamartoma was first reported by Pauser et al[9] to 
be pancreatic tumors that had features in common with 
both hamartomas and gastrointestinal stromal tumors. 
Pancreatic hamartomas are divided into two subgroups: 
solid and cystic lesion and solid lesion[9]. Including the 
cases reported by Pauser et al[9] and Nagata et al[10], only 
three cases of  solitary solid pancreatic hamartoma have 
been reported in the English literature, and the etiology 
of  hamartoma remains unknown.

Here, we report on a patient with multiple solid pan-
creatic hamartomas. We also review the cases that were 
reported as pancreatic hamartomas to reclassify them 
into the two subgroups described above and summarize 
the clinicopathological features of  solid pancreatic ham-
artoma.

CASE REPORT
A 78-year-old Japanese woman with no symptoms was 
found to have a pancreatic mass on computed tomog-
raphy (CT) at her follow-up for a cyst of  the pancreatic 
head, which had been detected by transabdominal so-
nography at her yearly health screening 2 years before 
admission. The mass was located at the tail side of  the 
known cyst, and there was no connection between the 
two. She was referred to our hospital for further exami-
nation. She had a past history of  uterine leiomyoma, 
which had been treated by hysterectomy 30 years earlier. 
She had been undergoing medical treatment for atrial 
fibrillation for 5 years. She did not smoke or consume 
alcohol. She had no history of  pancreatitis. Physical ex-
amination found no abnormal signs, and laboratory data 
showed no elevation of  tumor markers. Dynamic CT 
demonstrated a well-circumscribed nodule, measuring 1.8 
cm × 1.2 cm, in the head of  the pancreas, which showed 
weak enhancement in the portal venous phase (Figure 1). 
On magnetic resonance imaging, the nodule had a low 
signal on T1-weighted images (T1WI) and a high signal 
on T2WI. However, the pancreatic mass did not show 
any intense fluorine 18 fluorodeoxyglucose (FDG) by 
positron emission tomography (PET). The main pancre-
atic duct showed neither dilatation nor stenosis on en-
doscopic retrograde pancreatography. She underwent a 
pancreatoduodenectomy after the preoperative diagnosis 
of  pancreatic cancer. The postoperative course was un-
eventful. She had no recurrence for 30 mo after surgery. 

Macroscopically, a firm, solid mass was noted in the 
pancreatic head, which was not exposed to the serosal 
surface of  the pancreas. On a cut section, it was a well-
demarcated, homogeneously white- to yellow-colored 
solid nodule, measuring 1.7 cm at the largest diameter 
(Figure 2A). In addition, two smaller nodules, measuring 
0.4 cm and 0.3 cm, which were similar to the main lesion, 
were observed (Figure 2B). These small nodules were lo-
cated in the pancreatic tail side of  the main lesion. They 
were not in communication with the pancreatic duct.

Microscopically, the lesions were composed of  non-

neoplastic acinar and ductal cells embedded in a hypocel-
lular fibrous stroma with some amount of  adipose tissue 
(Figure 3A). The acinar cells were well-differentiated, 
but the normal lobular structures were lost at the center 
of  the mass. The ducts were mainly small and lined by 
cuboidal to columnar epithelium without atypia. These 
two components were embedded in a sclerotic, hypocel-
lular stroma containing elongated spindle cells without 
nuclear atypia. Small numbers of  lymphocytes and mast 
cells had infiltrated the stroma. Islets of  Langerhans 
were not evident within the lesion. Immunohistochemi-
cally, both acinar cells and ductal cells were positive for 
epithelial markers (CAM5.2, AE1/AE3 and EMA), and 
the acinar cells were positive for exocrine markers (amy-
lase and trypsin). The stromal spindle cells were positive 
for CD34 (Figure 3B) and CD117 but negative for S-100 
protein, α-SMA, desmin, and bcl-2. Based on these find-
ings, the histological diagnosis of  multiple solid hamar-
tomas of  the pancreas was made.

Pancreatic intraepithelial neoplasia 1B (PanIN-1B) 
was observed in the adjacent normal pancreatic tissue. 
The known cyst at the uncinate process of  the pancreas 
was a retention cyst measuring 1.4 cm in the largest di-
ameter histologically.

DISCUSSION
The term hamartoma refers to an excessive, focal over-
growth of  cells and tissues native to the organ in which 
it occurs[15]. Each component consists of  mature well-
differentiated cells without atypia. Thus, hamartoma 
seems to be a malformation rather than a true neoplasm. 
To our knowledge, 17 cases of  pancreatic hamartoma 
have been reported so far in the English literature, and 
the present case is the 18th[1-12]. In 2005, Pauser et al[9] 
divided pancreatic hamartomas into two subgroups: 
solid and cystic lesions and solid lesions, and the authors 
reported two cases of  solid hamartoma of  the pancreas 
as a cellular hamartoma resembling a gastrointestinal 
stromal tumor. They described the main features of  the 
tumors as focally exocrine and endocrine tissue elements 

Figure 1  Dynamic computed tomography scan of the abdomen. An arte-
rial-phase image shows a relatively well-circumscribed nodule, measuring 1.8 
cm in the pancreatic head (white arrow). R: Right; L: Left.
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with stromal cells with coexpression of  CD34, CD117, 
and bcl-2[9].

When we reviewed the cases reported as pancreatic 
hamartomas to reclassify them into two subgroups and 
identify the solid pancreatic hamartomas among them, 
we excluded the cases with evidence of  chronic pancre-
atitis, according to the criteria of  pancreatic hamartoma, 
because chronic pancreatitis with depletion of  acinar 
cells in the fibrous stroma mimicked hamartomas lacking 
acinar cells in Pauser et al[9] and Nagata et al10]. Especially 
for multiple mass-forming lesions of  the pancreas, we 
should consider the possible diagnosis of  chronic alco-
holic pancreatitis (CAP) and pancreatitis of  unknown 
etiology more carefully than for solitary mass lesions be-
cause the fibrosis of  CAP and pancreatitis of  unknown 
etiology have been shown to be dense in the interlobular 
or perilobular areas, not uniformly distributed, and hav-
ing multinodular cirrhosis-like appearances[16]. In the 
present case, minimal infiltration of  lymphocytes and 
mast cells was noted in the sclerotic stroma. In addition, 
the islets of  Langerhans, usually preserved in the case of  
chronic pancreatitis, were completely lost within the le-
sion. Neither squamous metaplasia of  the ductal epithe-
lium nor pancreatic lithiasis was observed. Only PanIN-
1B was observed in the adjacent normal pancreatic 
tissue. The only other differential diagnosis of  multiple 
mass-forming lesions of  the pancreas is a patchy type 
of  fibrosis of  the pancreas in aged non-alcoholics[17] be-
cause the atrophic acini with fibrosis may mimic hamar-

toma. However, islets of  Langerhans are also preserved 
in such cases.

Of  the 17 cases of  pancreatic hamartoma, 5 cases 
seemed to fit the criteria of  solid pancreatic hamar-
toma[1,3,9,10]. In 1977, Anthony et al. reported three cases 
of  pseudotumors of  the pancreas. One of  them, taken 
from a 46-year-old man, showed a well-defined ovoid 
mass, 1.6 cm in the largest diameter, consisting of  lobu-
lated connective tissue enclosing irregular, branching 
pancreatic ducts, acinar tissue, and islet cells in a dis-
orderly arrangement without evidence of  pancreatitis. 
In addition, a few tiny nodules of  similar appearance 
in the other areas of  the pancreas were also noted[1]. In 
1983, Burt et al. reported a solid pancreatic hamartoma 
in a premature infant with hypoglycemia and hypocal-
cemia. Her entire pancreas consisted of  ductal elements 
with a minority of  islets and acinar components, which 
were surrounded by delicate bands of  connective tissue 
fibers[3]. Three other cases of  solid pancreatic hamarto-
mas, reported by Pauser et al. in 2005 and by Nagata et 
al. in 2007, showed histologically well-circumscribed le-
sions composed of  non-neoplastic aciar and ductal cells 
embedded in a fibrous stroma and lacking islets, which 
was the same histology as that in our case. 

Table 1 shows the clinical features of  the reported 
cases of  solid hamartoma of  the pancreas, which in-
cludes our case. The median age of  the patients was 52.5 
years (range 0-78 years). Four patients were asymptom-
atic, whereas the remaining two had slight abdominal 

Figure 2  Macroscopic and loupe slide images of the tumors. A: On a cut 
section, the tumor is a well-demarcated, white- to yellow-colored solid nodule, 
measuring 1.7 cm; B: One of two small nodules measuring 0.3 cm is observed 
on the loupe slide (HE stain, 20x).

A

B

Figure 3  Microscopic images of the tumors. A: The lesion is composed of 
non-neoplastic acinar and ductal cells embedded in hypocellular fibrous stroma 
(HE stain, 100 x); B: Immunohistochemically, stromal spindle cells are positive 
for CD34 (100 x).
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discomfort[9] and hypoglycemia and hypocalcemia[3], 
respectively. The median size of  the main tumor was 2.0 
cm (range 1.6-11.5 cm). Two cases, including our case, 
revealed one index tumor with multiple tiny lesions[1]. 
Regarding the outcome, all of  the patients except one[3] 
were alive and well during the entire duration of  their 
follow-up periods. The one remaining patient experi-
enced a prolonged postoperative complication related to 
metabolic problems, hepatic dysfunction and pulmonary 
disease and died 3 mo after the operation[3]. Clinical im-
aging detailing findings of  pancreatic hamartoma was 
described in 2 cases including our case. Solid pancreatic 
hamartoma showed some degree of  enhancement in the 
delayed phase in both cases[10]. In addition, the FDG-
PET image did not show intense uptake in the tumor of  
our case. Based on the imaging findings, endocrine tu-
mor of  the pancreas might be the differential diagnosis, 
as well as pancreatic cancer. 

Table 2 summarizes the histological features of  
solid pancreatic hamartoma. Histologically, all six cases 
showed well-circumscribed solid lesions composed of  
non-neoplastic acinar and ductal cells embedded in a 
fibrous stroma. Four cases lacked islets[9,10]. In contrast 
with pancreatic solid and cystic hamartoma, the tumors 
did not show macroscopic cystic change even in a focal 
area[1,3,9,10] and showed a characteristic spindle cell stroma 
with an immunohistochemical coexpression of  CD34 
and CD117[9,10].

Although the number of  cases is limited, solid pan-
creatic hamartomas seem to be benign tumor-like le-
sions, which are found incidentally in healthy middle-
aged adults but occasionally involve the whole pancreas, 
leading to a poor prognosis. One case was associated 
with other minor pancreatic abnormalities, namely pan-

creas divism[10]. Multiple small lesions other than the 
main tumors were detected in two cases[1]. From these 
findings, one may speculate that solid pancreatic hamar-
toma could be the result of  a malformation during the 
development of  the pancreas.

CD34, a myeloid stem cell marker, is known to be 
expressed by fibrocytes in neoplastic and inflammatory 
pancreatic lesions[18]. It seems to play an important role 
in maintaining stromal integrity and inhibiting tumor cell 
migration[19]. CD117, a transmembrane tyrosine kinase 
receptor of  stem cell factor, is encoded by the protoon-
cogene c-kit. The interaction between the kinase receptor 
and its ligand is essential for the development of  several 
non-epithelial cells[20-24]. Although the precise etiology 
remains unknown, the presence of  CD34- and CD117-
positive stromal cells may involve the pathogenesis of  
solid pancreatic hamartoma.
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