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Abstract Pancreatic acinar cell carcinoma is a rare tumour,
accounting for only about 1 % of all pancreatic tumours.
The long-term survival for patients with acinar cell carci-
noma is significantly better than the long-term survival of
patients with pancreatic adenocarcinoma. As no large series
of patients with acinar cell carcinomas exist, our under-
standing of this disease comes mainly from small case
series and case reports. Aggressive surgical resection with
negative margins is associated with long-term survival in
these more favourable pancreatic cancers. There are no
clear treatment guidelines for patients in whom complete
surgical resection with curative intent is not possible.
Acinar cell carcinomas are chemoresponsive to agents that
have activity against pancreatic adenocarcinomas and colo-
rectal carcinomas because of the shared genetic alterations
between these cancers. The role of neoadjuvant or adjuvant
chemoradiotherapy remains unproven. The aim of this article
is to present current knowledge on acinar cell carcinoma and
comprehensive review of available literature.
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Introduction

Acinar cell neoplasms are epithelial neoplasms defined by
their morphological resemblance to acinar cells and the pro-
duction of pancreatic exocrine enzymes. Despite the fact that
acinar tissue constitutes most of the pancreas, pancreatic neo-
plasms exhibiting predominantly acinar differentiation are

rare. Acinar differentiation in neoplastic cells is defined as
the production of zymogen granules that contain pancreatic
exocrine enzymes [1]. Almost all acinar neoplasms of the
pancreas are solid and malignant. Rare benign cystic, malig-
nant cystic and mixed carcinomas also exist [2]. The only
benign acinar neoplasm reported is acinar cell cystadenoma.
Acinar cell neoplasms can be classified as follows:

1. Malignant solid neoplasm–acinar cell carcinoma (ACC)
2. Benign cystic neoplasm–acinar cell cystadenoma
3.Malignant cystic neoplasm–acinar cell cystadenocarcinoma
4. Mixed carcinoma

(a) Mixed acinar–neuroendocrine carcinoma
(b) Mixed acinar–neuroendocrine–ductal carcinoma
(c) Mixed acinar ductal carcinoma

Acinar cell carcinoma, also known as acinic cell carcino-
ma, is a malignant epithelial neoplasm composed of cells with
morphological resemblance to acinar cells and with evidence
of exocrine enzyme production by the neoplastic cells.
Significant endocrine or ductal components (not more than
25 % of the neoplastic cells) are lacking. Rare cases with
macroscopic non-degenerative cyst formation have been re-
ported as acinar cell cystadenocarcinoma. Acinar cell carcino-
ma exhibit no specific site predilection and may arise in any
portion of the pancreas but are somewhat slightly more com-
mon in the head. The aetiology of the acinar cell carcinoma is
unknown and there are no documented precursor lesions.

Epidemiology

Acinar cell carcinomas represent approximately 1–2 % of
adult exocrine pancreatic neoplasms and most occur in late
adulthood, with a peak incidence in the 60s. Fifteen percent of
the paediatric exocrine pancreatic neoplasms are acinar cell
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carcinomas. Paediatric cases account for only 6 % of acinar
cell carcinomas, usually seen in patients of 8–15 years of age,
and the entity is uncommon between the ages of 20 and
40 years [3, 4]. Males are affected more frequently than
females with a male to female ratio of 3.6:1. There are no
known racial associations.

Clinical Features

Most acinar cell carcinomas present with non-specific symp-
toms which are related to the mass effect of the neoplasm but
sometimes, they may be an incidental finding on microscopic
examination. Common non-specific symptoms include
weight loss (52 %), abdominal pain (32 %), nausea and
vomiting (20 %), melena (12 %), and weakness, anorexia or
diarrhoea (8 %) [5]. In contrast to ductal adenocarcinoma,
acinar cell carcinoma rarely results in bile duct obstruction
and jaundice, which occurs only in 12 % of patients [3]. Bile
duct obstruction is rare in acinar cell carcinoma because they
generally push rather than infiltrate into adjacent structures.

A characteristic paraneoplastic syndrome has been de-
scribed with these tumours due to elevated levels of circulat-
ing lipase. Approximately 10–15 % of patients develop lipase
hypersecretion syndrome, in which massive quantities of li-
pase are released by the neoplasm into the bloodstream with
levels reaching over 10,000 U/dl, with clinical symptoms
including multiple nodular foci of subcutaneous fat necrosis
and polyarthralgia due to sclerotic lesions in cancellous bone
because of fat necrosis in the bone [5, 6]. Peripheral blood
eosinophilia and parathyropathies also occur. In some pa-
tients, the lipase hypersecretion syndrome is the first present-
ing sign of the tumour, while in others, it develops following
tumour recurrence. In most of the cases, these patients have
hepatic metastasis at the time the syndrome develops, al-
though occasionally, there is an extremely large organ-
limited primary carcinoma. Successful surgical removal of
the neoplasm may result in the normalisation of the serum
lipase levels and resolution of the symptoms.

Diagnosis

Laboratory Analysis

Other than an elevation of serum lipase levels associated with
the lipase hypersecretion syndrome, there are no specific
laboratory abnormalities in patients with acinar cell carcino-
ma. Amodest elevation in serum lipase levels may be detected
even in those patients without the lipase hypersecretion syn-
drome. Serum tumour markers are not consistently elevated in
patients with acinar cell carcinoma. A few cases show in-
creased serum alpha-fetoprotein level [7]. Serum glycoprotein
markers such as CA 19–9 are usually not elevated.

Radiologic Features

Most acinar cell carcinomas are large with a mean size of
10 cm and are easily appreciated on radiologic examination
[8]. The mass formed by acinar cell carcinomas is often better
defined than those formed by ductal adenocarcinomas, which
sometimes help in distinguishing the two entities, but the
radiologic findings are non-specific (Fig. 1). Computerised
tomography and magnetic resonance imaging reveal well-
defined, large, round to oval masses that enhance
homogenously less than the surrounding pancreas or show
cystic areas.

Fine-Needle Aspiration Biopsy

Acinar cell carcinomas are generally sampled cytologically
via fine-needle aspiration biopsy since they do not typically
invade the bile duct or duodenum and are therefore not usually
accessible by brush cytology. FNA reveals abundant material
with cells depicting varying degrees of acinar differentiation
and lack ductal and endocrine cells. The aspirates contain
mostly cohesive fragments forming acini, cellular cords or
solid nests of neoplastic epithelium [9]. The neoplastic cells
do not show the compact, orderly lobular “bunch of grapes”
arrangement of normal epithelium. The cells usually have an
eccentrically placed nuclei and granular, often basophilic cy-
toplasm. The neoplastic cells often lose their fragile cyto-
plasm, resulting in numerous naked nuclei resembling lym-
phocytes in the smear background.

Macroscopy

At the time acinar cell carcinomas are detected, most are large
averaging 10 cm in diameter; acinar cell carcinomas less than
2 cm are rare. They are generally circumscribed and may be
multinodular; nodules are soft and vary from yellow to brown.
Central necrosis is often present and cystic degeneration may

Fig. 1 CECT showing a large heterogeneously enhancing well-defined
intrapancreatic lesion 12×7.5 cm in the body and tail region with few
small non-enhancing areas
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also be present. Occasionally, the neoplasm is found attached
to the pancreatic surface. Because of their circumscribed
nature, acinar cell carcinomas usually displace adjacent struc-
tures (Fig. 2) but extension into adjacent structures, such as
duodenum, spleen or major vessels may occur. In rare cases,
grossly identifiable finger-like projections extend beyond the
periphery of the main tumour into the pancreatic duct [10].

Microscopy

Acinar cell carcinomas classically are composed of nests of
pyramidal cells clustered around small lumina. The cells have
basally oriented nuclei, single prominent nucleoli and granular
cytoplasm. Some acinar cell carcinomas, however, are less
well differentiated and grow as solid sheets of more poorly
differentiated cells. In these latter instances, the presence of
single prominent nucleoli in the neoplastic cells can be a clue
to the diagnosis (Fig. 3a). The neoplastic cells are arranged in
several different architectural patterns, the pure solid and
acinar patterns account for the majority of them, each consti-
tuting the bulk of the neoplasm in 30–40 % of cases, and an
equal mixture of the two patterns is seen in the remaining
third. Less common architectural patterns include a glandular
pattern, trabecular pattern and gyriform pattern [3].
Microscopically, there is nearly always evidence of invasive
growth.

The striking eosinophilic granularity of the cytoplasm re-
flects the presence of cytoplasmic zymogen granules. In some
well-granulated carcinomas, this feature is readily identifiable
in routinely stained sections. In most cases, however, the
cytoplasmic granularity is not well developed, so special
stains are generally needed to document the presence of
pancreatic exocrine enzymes. Zymogen granules in 95 % of
the cancers are positive with the periodic acid–Schiff (PAS)
stain, and resistant to diastase digestion (dPAS) (Fig. 3b).
Many acinar cell carcinomas, however, do not contain suffi-
cient quantities of zymogen granules for this stain to provide

convincing results. The butyrate esterase stain detects the
presence of enzymatically active lipase. This stain demon-
strates lipase in the neoplastic cells and is highly specific for
acinar differentiation; however it is not widely utilised and is
only positive in 70–75 % of cases.

Immunohistochemistry

Immunohistochemical labelling for pancreatic enzyme pro-
duction is helpful in confirming the diagnosis of acinar cell
carcinoma. Antibodies are available against trypsin, chymo-
trypsin, lipase and elastase. The first three of these are most
widely employed, and labelling for trypsin (95 % of cases)
and chymotrypsin has the highest degree of sensitivity, lipase
(70–80 % of cases) is less commonly identified. Pancreatic
amylase is rarely detected in acinar cell carcinomas despite its
presence in non-neoplastic acinar cells [3, 9, 11].

Acinar cell carcinomas also commonly have focal endo-
crine differentiation. Scattered cells in 35–54 % of cases
immunolabel for chromogranin or synaptophysin. Rarely,
peptide hormones such as glucagon or somatostatin are
expressed in acinar cell carcinomas.

Acinar call carcinomas produce CK8 and CK18 and are
therefore positive for CAM5.2 and AE1/AE3 [12].
Immunolabeling for CK7, CK19 and CK20 is generally
negative.

Fig. 2 Intra-operative picture showing approximately 12×10-cm sized
mass present in body of pancreas reaching up to the tail of pancreas, and
abutting splenic vessels, and transversemesocolon but free from stomach,
transverse colon, duodenum and spleen

a

b

Fig. 3 a Microscopic picture showing cells with mild pleomorphism,
round in shape, with indistinct cell membranes, moderate amount of
granular eosinophilic cytoplasm, round to oval hyperchromatic nuclei,
4–5 mitoses/hpf, b PAS staining with diastase shows granular cytoplas-
mic positivity
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Molecular Findings

Acinar cell carcinomas do not harbour the mutations com-
monly found in ductal adenocarcinomas (e.g., KRAS,
SMAD4). Also, abnormalities in p16 expression are not de-
tected and rarely show TP53 immunoreactivity; so, acinar cell
carcinomas have a distinct molecular phenotype [13, 14].
These tumours have a mutation in the adenomatous polyposis
coli (APC) gene/β-catenin pathway with a genetic progres-
sion similar to colon cancer. The molecular changes found in
acinar cell carcinomas are the loss of heterozygosity at p1,
%q25 at the APC locus, 9p21 at the p16 locus, and 17p3 at the
p53 locus.

Differential Diagnosis

The differential diagnosis should include well-differentiated
pancreatic endocrine neoplasms, solid pseudopapillary neo-
plasms, mixed acinar neoplasms and pancreatoblastomas. The
entity most commonly confused is well-differentiated endo-
crine neoplasms. Although acinar cell carcinomas can show
focal endocrine differentiation, they can be distinguished from
well-differentiated pancreatic endocrine neoplasms by acinar
formation, basally oriented nuclei, cytoplasmic granulations
and single prominent nucleoli. A highmitotic rate also favours
an acinar cell carcinoma, whereas a hyalinised stroma and a
“salt and pepper” chromatin pattern favour a well-
differentiated endocrine neoplasm. The presence of squamoid
nests in pancreatoblastomas distinguishes them from acinar
cell carcinomas. Solid pseudopapillary neoplasms almost al-
ways arise in young women. Pseudopapillary formation, poor
cohesion of the neoplastic cells, the absence of true lamina,
expression of vimentin, CD10 and alpha-1 antitrypsin also
favour pseudopapillary neoplasm. Distinguishing mixed ac-
inar neoplasms from pure acinar cell carcinomas is rarely
possible on the basis of routine histology alone and a
comparative immunohistochemical labelling for acinar
and endocrine markers is needed to determine the propor-
tion of each cell type.

Predictive Factors, Spread, Metastases and Prognosis

Acinar cell carcinomas are highly aggressive neoplasms, with
a median survival for patients with localised disease and
metastatic disease of 38 and 14 months, respectively, and an
overall 5-year survival rate of less than 10 %; but, this neo-
plasm is not quite as rapidly lethal as conventional ductal
adenocarcinoma [3, 5, 11]. Approximately 50 % of patients
havemetastatic disease at the time of diagnosis, and more than
half of the remaining patients develop metastatic disease
following surgical resection of the primary tumour but it is
not uncommon for patients with distant metastases to survive
for 2–3 years. Most often, metastatic disease is found in

regional lymph nodes and liver, although occasional patients
develop distant metastases to lung, cervical lymph nodes and
ovary. It is rare for the patients to present with distant metasta-
ses as the first manifestation of the disease. It has been sug-
gested that acinar cell carcinomas occurring under the age of 20
may be less aggressive than their adult counterpart [3].

The most important prognostic factor is tumour stage, with
patients lacking lymph node or distant metastases surviving
longer. Patients with the lipase hypersecretion syndrome were
shown to have a particularly short survival, because most of
these patients had widespread metastatic disease. No specific
grading system for acinar cell carcinomas has been proposed.
No association between the extent of acinus formation and
prognosis has been observed. Other factors that have been
correlated with poor outcome include male gender, age over
60, and tumour size greater than 10 cm [15].

Staging

The staging of acinar cell carcinomas should follow the stag-
ing of carcinomas of the exocrine pancreas.

Treatment

Surgical resection is the treatment of choice for patients with
early stage acinar cell carcinoma. Since most of the acinar cell
carcinomas are quite large at presentation, they may appear to
be unresectable [16]. However, these neoplasms grow in an
expansile fashion, rendering even some large carcinomas
resectable; so, resection is recommended when feasible.
Surgical management is not curative in the majority of patients
but surgical resection seems to be the only available curative
treatment of acinar cell carcinomas, the chances of total resec-
tion should be surveyed intensively in every case. There is a
72 % rate of recurrent disease among patients who undergo a
surgical resection, a number of whom experienced distant
metastasis as opposed to local recurrences. On multivariate
analysis, age less than 65 years, well-differentiated tumours,
and negative resection margins are independent prognostic
factors for acinar cell carcinoma [15].

There are no clear treatment guidelines for patients in
whom complete resection with curative intent is not possible.
In general, half of the patients have advanced disease with
either metastases or locally unresectable tumour at the time of
diagnosis. In cases of unresectable tumour with presence of
distant metastases, chemotherapy with or without radiation to
the pancreas has been utilised. However, the knowledge of the
efficiency of any neoadjuvant or adjuvant with radiation or
chemotherapy for acinar cell carcinomas is limited as less data
are available regarding the efficacy of systemic therapy in the
management of these carcinomas, with the published experi-
ence to date limited to small case series or case reports. One of
the largest single-institution study was published from the
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Memorial Sloan Kettering cancer centre in 2002 [5]; at that
time, the reported experience with systemic chemotherapy for
ACC was not promising and concluded that the high recur-
rence rate of acinar cell carcinoma indicated that
micrometastasis are likely present at the time of surgery,
making adjuvant therapy necessary. Acinar cell carcinomas
are moderately chemoresponsive to agents that have activity
in pancreatic adenocarcinoma and colorectal carcinoma. In the
absence of prospective data to guide therapy, treatment strat-
egies for ACC patients frequently incorporate chemotherapy
agents known to have activity in patients with pancreatic
ductal adenocarcinoma or colorectal cancer. For locally ad-
vanced or metastatic disease, chemotherapeutic agents used in
the treatment of colorectal cancers may be effective in acinar
cell carcinoma of the pancreas due to the genetic alteration in
the APC gene/β-catenin pathway noted in acinar cells of the
pancreas. 5-FU is the most commonly agents. Others that have
been used are gemcitabine, cisplatin, doxorubicin, irinotecan,
oxaliplatin, docetaxel, capecitabine, 5-FU/leucovorin, erloti-
nib, sunitinib and sirolimus. If the acinar cell carcinoma is
unresectable, patient should be treated by 5-FU chemotherapy
either with a neoadjuvant or palliative intention [17, 18].
Treated acinar cell carcinomas may show histologic changes
including fibrosis and accumulation of histiocytes.

A recent study on 40 patients, published in 2011, observed
the activity of combination chemotherapy in patients with
metastatic ACCs and offers support for the use of gemcitabine
or 5-FU-based combination chemotherapy incorporating
irinotecan, a platinum analog, or docetaxel in patients with
advanced disease [19]. This study reports a median survival
time of 56.9 months for patients presenting with localised
disease amenable to surgical resection. In this study, the
median survival time of 19 months for patients with advanced
disease reflects the less aggressive behaviour and greater
chemosensitivity of acinar cell carcinomas than pancreatic
ductal adenocarcinomas. The three drug combination offers
the potential for significant activity in patients with ACC. The
benefit of adjuvant therapy remains unproven. The conclusion
of various studies is summarised in Table 1.

Conclusion

Pancreatic acinar cell carcinoma is a rare neoplasm and
has been considered a cancer with poor prognosis due low
resectability, high recurrence rate and frequent metastases
but acinar cell carcinoma is a more indolent disease than
pancreatic ductal adenocarcinoma. Surgery should be

Table 1 Conclusion of various studies

Author No. of cases (year) Conclusion

Holen et al. [5] 39 (2002) The survival curves suggest a more aggressive cancer than pancreatic endocrine neoplasms
but one that is less aggressive than ductal adenocarcinoma of the pancreas.

Kitagami et al. [20] 115 (2007) A possibility of surgical resection should be pursued to achieve better prognosis. If ACC
is unresectable or recurrent, chemotherapy is likely to prove useful. Multidisciplinary
therapy centering on the role of surgery will need to be established.

Seth et al. [21] 14 (2008) Acinar cell carcinomas are rare, aggressive neoplasms that are difficult to diagnose and treat.
Operative resection represents the best first-line treatment. These lesions have a better
prognosis than the more common pancreatic adenocarcinomas.

Schmidt et al. [15] 865 (2008) ACC carries a better prognosis than DCC. Aggressive surgical resection with negative margins
is associated with long-term survival in these more favourable pancreatic cancers.

Wisnoski et al. [22] 672 (2008) ACC is a more indolent disease than PA. The long-term survival for patients with ACC is
significantly better when compared to the long-term survival of patients with PA.

Matos et al. [23] 17 (2009) Acinar cell carcinoma of the pancreas is rare and appears to have a presentation and outcome
distinct from the more common pancreatic DCA

Lee et al. [24] 29 (2010) In Korea, the clinical features of ACC include young age, large size, tail location and
non-specific tumour markers. Surgery should be actively performed in the treatment
of ACC regardless of size

Hartwig et al. [25] 17 (2011) ACC of the pancreas is a relatively rare tumour entity for which resection may result
in long-term survival even in limited metastatic disease

Butturini et al. [26] 9 (2011) ACC represents a rare solid tumour of the pancreas. Prognosis is dismal, although, compared
to the more common ductal adenocarcinoma, survival appears to be longer. Patients with
metastatic disease might benefit from aggressive multimodality treatments.

Lowery et al. [19] 10 (2011) ACC is moderately chemoresponsive to agents that have activity in pancreatic adenocarcinoma
and colorectal carcinoma. A potential association between germ line mutations in DNA
mismatch repair genes and ACC warrants further evaluation.

ACC acinar cell carcinoma, PA pancreatic adenocarcinoma, DCC ductal cell carcinoma, DCA ductal cell adeno carcinoma
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performed in the treatment of these cancers regardless of
size. The role of neoadjuvant or adjuvant chemoradiother-
apy remains unproven.
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