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Abstract

Objective: Evaluation of the imaging features of pathol-
ogy-proven acinar cell carcinomas (ACCs) of the pan-
creas using computed tomography (CT).
Methods: We reviewed the CT features, clinical presenta-
tions, and clinical outcomes of 15patients (9men, 6women,
mean age 62.3) with pathology-proven pancreatic ACCs.
An abdominal radiologist retrospectively evaluated each
patient’s initial imaging study with respect to the lesion’s
size, location, attenuation (Hounsfieldunits) onarterial and
venous phase images, peripancreatic lymphadenopathy,
and distant metastases. Additional parameters studied
included biliary and pancreatic ductal dilatation, intratu-
moral hemorrhage, calcification, the presence of cystic/
necrotic components, and whether the tumor was intrapa-
renchymal or exophytic.
Results: The ACCs in this series were evenly distributed
between the head/uncinate and the tail, were predomi-
nantly exophytic (73%), tended to be large (average size
5.1 cm), and were mostly hypodense to the surrounding
pancreas on both the arterial and venous phase images. A
sizeable proportion demonstrated a cystic or necrotic
component (53%) and/or an enhancing capsule (53%). Of
those lesions in the head or uncinate process, very few
resulted in pancreatic (28%) or biliary (14%) ductal
dilatation. None of the lesions in this series showed
internal calcification or intratumoral hemorrhage.

Conclusion: While a prospective diagnosis is difficult,
ACCs have several features which can differentiate them
from ductal adenocarcinoma, including their large size,
lack of biliary or pancreatic ductal dilatation, exophytic
nature, and the presence of an enhancing capsule.
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A rare neoplasm of the pancreas with differentiation that
recapitulates acinar cells, acinar cell carcinoma (ACC)
accounts for less than 1% of all pancreatic neoplasms [1].
The tumor is classically seen in older men, usually over
the age of 50, who rarely can present with a unique
syndrome characterized by skin rashes, polyarthragias,
fevers, and fat necrosis (‘‘lipase hypersecretion syn-
drome’’) [1].

While ACC is a clearly distinct pathologic entity, it
can be very difficult to prospectively differentiate these
neoplasms from the more common pancreatic ductal
adenocarcinomas (DACs) and pancreatic neuroendo-
crine tumors based on their CT imaging features. There
have been very few comprehensive reviews of the imaging
appearance of ACC, with the literature mostly limited to
case reports and small case series. In this article, we
present 15 patients at our institution with pathology-
proven ACC, which we believe to be the largest series of
its type in the radiology literature.Correspondence to: Siva P. Raman; email: srsraman3@gmail.com
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Materials and methods

Patients

A retrospective search of the pathology department
database at our institution was conducted from 1985 to
2011, revealing 17 patients with pathology-proven ACC.
Two cases were excluded from the study due to the
unavailability of preoperative imaging. As a result, 15
patients were included in the study, all of whom had a
contrast-enhanced CT as part of their preoperative
evaluation.

Institutional review board (IRB) permission was
obtained for review of the patients’ medical records, and
patient informed consent was not required. The patients’
presenting symptoms, serum tumor markers, initial CT
imaging report, pathology reports, and postoperative
follow-up were reviewed (if available).

The 15 patients included in the study had a mean age
of 62.3 years (range 47–77). Nine patients were men and
6 were women. Presenting symptoms included abdominal

pain (n = 6), chronic anemia (n = 2), jaundice (n = 1),
weight loss (n = 1), and multiple bouts of pancreatitis
(n = 2). The tumor was an incidental imaging finding in
3 patients.

Of the 7 patients with an available preoperative lipase
level, 4 had a markedly elevated lipase (1186-12,535 U/L),
and 2 others had a mildly elevated lipase (89–484 U/L).
Notably, none of these patients had any reported clinical
symptoms suggestive of lipase hypersecretion syndrome.
Three patients had a CA 19-9 level drawn prior to treat-
ment, which was normal in all 3 patients.

All 15 patients underwent surgical resection of their
tumor: 8 underwent a distal pancreatectomy with sple-
nectomy, while 7 underwent either a classic Whipple or
pylorus-sparing Whipple procedure.

CT imaging

All 15 patients in the study underwent a contrast-
enhanced CT prior to surgery. An abdominal radiologist
evaluated each case with respect to the following char-
acteristics: (1) location in the pancreas, (2) whether the
tumor was entirely within the pancreatic parenchyma or
exophytic, (3) size of the tumor (maximum axial diame-
ter), (4) presence of a cystic or necrotic component (and
an estimate of the percentage of that cystic component),
(5) presence of calcification, (6) presence of pancreatic
ductal (>3 mm) or biliary ductal (>7 mm) obstruction,
(7) enhancement of the mass relative to the normal
pancreas on arterial and venous images using Hounsfield
attenuation units, (8) presence of an enhancing capsule,
(9) presence of distant metastatic disease on presentation
(as determined by CT), (10) presence of peripancreatic
lymphadenopathy on presentation, (11) presence of

Fig. 1. A 71-year-old male with acinar cell carcinoma of the
pancreatic uncinate process. Axial (A) and coronal volume
rendered (B) images demonstrate a homogeneous, hypo-
dense mass exophytically extending inferiorly from the unci-
nate process.

Fig. 2. A 55-year-old female with acinar cell carcinoma of
the pancreatic head. Axial CT image demonstrates a cystic-
solid mass (arrow) exophytically arising from the pancreatic
head.
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major venous or arterial vascular encasement (>180�),
and (12) presence of intratumoral hemorrhage. In addi-
tion, we reviewed the radiology reports generated at the
time of the initial CT, and noted the radiologist’s pre-
operative ‘‘most likely diagnosis’’.

Results

The location of the tumors was divided among the pan-
creatic tail (n = 7), pancreatic head/uncinate process
(n = 7), and pancreatic body (n = 1). 11 of the 15 tumors
were classified as being partially or completely exophytic,
while only 4 lesions were thought to be intraparenchymal
(Figs. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10). Including a single lesion in
the pancreatic headwhichwas too small to be visualized by
CT (andwas noted to be <1 cm on pathology review), the
average size of the lesions was 5.1 cm (range <1–12.7 cm)
(Table 1).

Fig. 3. A 56-year-old male with acinar cell carcinoma of the
pancreatic tail. Axial CT images in the venous (A) and arterial
(B) phases demonstrate a large, poorly defined, exophytic
mass (arrows) extending from the pancreatic tail.

Fig. 4. A 47-year-old female with acinar cell carcinoma of
the upstream pancreatic body/tail. Axial (A) and coronal vol-
ume rendered (B) CT images demonstrate a large well-
circumscribed soft tissue mass (arrows) with mild internal
cystic change.

Fig. 5. A 77-year-old male with acinar cell carcinoma of the
pancreatic uncinate process. Axial CT image demonstrates
an exophytic soft tissue mass (arrows) with internal cystic
change.
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Eight of the 15 (53%) tumors had a cystic or necrotic
component (Figs. 2, 4, 5, 6, 7, 8, 9, 10). Of these, 2 lesions
showed greater than 75% necrosis/cystic change,
2 between 50 and 75%, and 3 under 25%. None of the
lesions demonstrated any intratumoral calcification or
hemorrhage. Of the 7 lesions in the pancreatic head or
uncinate process, only 1 showed biliary ductal dilatation
(14%) and only 2 (28%) showed significant pancreatic
ductal dilatation.

Nine of the 15 lesions were clearly hypovascular to
the surrounding pancreas on the arterial phase images
(at least 10 HU below the surrounding pancreas), 1 was
mildly hypervascular (10 HU or greater compared to the
surrounding pancreas), and the remainder were essen-
tially isodense (within 10 HU). On the venous phase
images, 12 lesions were clearly hypodense, 3 were

essentially isodense, and none were hypervascular. 8 of
the 15 lesions had a clearly demarcated enhancing cap-
sule on either the arterial or venous phase images.

Only 1 of the 15 patients had identifiable distant
metastatic disease on their initial CT, and 5 had signifi-
cant peripancreatic lymphadenopathy (>1 cm in short
axis). 3 patients demonstrated vascular narrowing/
occlusion of the splenic vein or splenic artery, and 1
patient had frank enhancing tumor thrombus within the
portal vein and SMV (Fig. 7). Nine of the 15 patients
had at least one malignant peripancreatic lymph node
identified at surgery.

A review of the ‘‘most likely’’ preoperative diagnosis
provided by the radiology service included DAC
(n = 4), neuroendocrine tumor (n = 8), cystic pancreatic

Fig. 6. A 56-year-old male with acinar cell carcinoma of the
pancreatic tail. Axial (A) and coronal (B) CT images demon-
strate a hypodense mass (arrows) arising from the pancreatic
tail, with minimal internal cystic change.

Fig. 7. A 65-year-old male with acinar cell carcinoma of the
pancreatic uncinate process. Axial CT image (A) demon-
strates a subtle hypodense mass (arrow) exophytically
extending inferiorly from the pancreatic head/uncinate pro-
cess. Coronal CT image (B) demonstrates enhancing tumor
thrombus (arrows) extending throughout the main portal vein
and SMV.
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tumor/IPMN (n = 4), and lymphoma (n = 1). The diag-
nosis of ACC was not made prospectively in any of the
cases.

Clinical follow-up

While only a single patient demonstrated distant meta-
static disease on their initial CT, 7 other patients ulti-
mately developed metastatic disease during the course of
their follow-up.

A review of the clinical records revealed that 2
patients died during the course of their follow-up at our
institution, having lived 975 and 1148 days, respectively
(average 1061.5 days/35.3 months). Two patients were
lost to follow-up immediately after surgery, and their
post-operative treatment and course were not available.

Fivepatients are still aliveat the timeof thewritingof this
article, having lived between 252 and 1653 days (aver-
age 665 days/22.1 months, median 525 days/17.5 months).
The remaining patients in the study were lost to follow-up
at between 138 and 1227 days (average 749.7 days/
24.9 months, median 811.5 days/27.1 months). Three of

Fig. 8. A 70-year-old male with acinar cell carcinoma of the
pancreatic tail. Axial (A) and coronal (B) CT images demon-
strate a tubular, predominantly cystic mass (arrows) with
enhancing mural nodules and an enhancing peripheral cap-
sule.

Fig. 9. A 67-year-old male with acinar cell carcinoma of the
upstream pancreatic body/pancreatic tail. Axial CT images
demonstrate a small, predominantly cystic mass extending
exophytically from the pancreas.

Fig. 10. A 60-year-old male with acinar cell carcinoma of the
pancreatic tail. Axial contrast-enhanced CT image demon-
strates a large, centrally necrotic mass (arrow) with periphe-
ral, irregular enhancement.
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these 6 patients were lost to follow-up when disease free at
between 543 and 949 days (average 722 days/24 months).

Discussion

Although >80% of the pancreas is composed of acinar
cells, and only 4% is composed of ductal epithelial cells,
ACC is significantly rarer than pancreatic DAC, repre-
senting <1% of all pancreatic neoplasms [1, 2]. Given the
rarity of the tumor, there are very few large series of
these tumors in either the clinical or radiologic literature,
and much of our knowledge of the imaging characteris-
tics of ACC is based on case reports and small series. To
the best of our knowledge, we believe our series of 15
patients to be the largest of its kind in the radiology
literature.

Traditionally, ACC has been considered a carcinoma
of older adults, with a strong male predilection [3, 4]. The
mean age of the patients in our series was 62, similar to a
number of other series where the mean age was >60, and
there was a mild male predilection (60%). With the
exception of a single patient who presented because of
jaundice and biliary ductal obstruction, the initial pre-
sentation of the vast majority of these patients was
nonspecific. Presenting symptoms included abdominal
pain, weight loss, chronic anemia, and repetitive bouts of
pancreatitis, with abdominal pain being the most com-
mon presentation (6 of 15 patients).

Notably, while ACC has often been popularly asso-
ciated with the ‘‘lipase hypersecretion syndrome,’’ a
syndrome characterized by fevers, arthralgias, skin
rashes, and fat necrosis as a result of the tumor’s secre-
tion of lipase into the blood stream, none of the patients
in this series showed clinical manifestations of this syn-
drome at the time of diagnosis. Interestingly, despite this,
4 patients had markedly elevated lipase levels prior to
surgery (>1186 U/L), while another 2 patients had
mildly elevated lipase levels (<1000 U/L). The lack of
any patients with the clinical syndrome is concordant
with other series in the literature, where the prevalence
of ‘‘lipase hypersecretion syndrome’’ is <10% [5]. No
consistently elevated tumor markers were identified in
any of these patients: As in other series, CA 19-9 levels
were normal in 3 patients [3, 6].

While other series have suggested that these neo-
plasms have a propensity for the pancreatic head, the
tumors in this series were fairly evenly divided between
the head/uncinate process (7/15) and the pancreatic tail
(7/15), with only a single lesion in the central pancreatic
body (1/15) [2]. The single most characteristic feature of
the lesions in our series was their exophytic nature on
imaging: 11 of the 15 tumors either partially, or com-
pletely, extended from the pancreatic parenchyma. Many
of the lesions were well circumscribed, and 8 lesions had
an enhancing capsule, usually visualized on the venous
phase images. A sizeable number of lesions showed sig-
nificant cystic or necrotic change (8/15), and 5 of these
showed >50% cystic component. This is similar to
findings reported by Tatli et al. [5], a series in which up to
55% had cystic components. Notably, while intratumoral
calcification has been described as a common feature of
ACC, none of the lesions in this series had any calcifi-
cation [5].

Of those tumors in the pancreatic head or uncinate,
only 1/7 (14%) showed any biliary ductal dilatation, and
only 2/7 (28%) showed pancreatic ductal dilatation. This
feature of ACC has been previously described, and is
thought to reflect the origin of these lesions from the
acinar cells of the pancreas, rather than the ductal epi-
thelium [4]. As a result, unlike DAC, very few patients
with ACC present with painless jaundice, a finding
confirmed in our series of patients [6].

Reviewing these cases, although the vast majority of
these tumors were hypodense on the arterial and venous
phase images relative to the normal pancreatic paren-
chyma, several features retrospectively made the diag-
nosis of DAC less likely: (1) large size, with a mean
maximum diameter of 5.1 cm (as opposed to a mean size
of 2-3 cm for DAC) [4]; (2) exophytic nature of the
tumor; (3) the presence of a well-defined enhancing
capsule (53%); (4) cystic or necrotic change (53%); (5) the
lack of significant biliary or pancreatic ductal dilatation,
despite the presence of a fairly large mass at the pan-
creatic head or uncinate process; and (6) a relative lack of
vascular encasement or narrowing (20%). Accordingly,
these lesions were mistaken for DAC prospectively by
the radiologist in only 4 of the 15 cases. It was more
common to mistake these lesions for a neuroendocrine
tumor, or in those cases where the cystic component
predominated, for an IPMN or other cystic pancreatic
neoplasm. Notably, however, although these tumors
were often mistaken for neuroendocrine tumors, only 1
of the 15 lesions could be classified as hypervascular.

Ultimately, while the focus of this study was on the
imaging features of ACC, rather than its clinical course,
the aggressive nature of the lesion was clear in the
available follow-up. While only 1 patient demonstrated
distant metastatic disease on their initial CT, 7 others
ultimately developed metastatic disease during their fol-
low-up at our institution. While only 5 patients had

Table 1. Imaging features of acinar cell carcinoma

CT features of 15 acinar cell carcinomas Number of patients

Exophytic component 11
Purely intraparenchymal 4
Cystic or necrotic 8

<25% Cystic 3
25–75% Cystic 2
>75% 3

Internal calcification 0
Intratumoral hemorrhage 0
Enhancing peripheral capsule 8
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evidence of significant peripancreatic lymphadenopathy
by CT criteria, 9 patients were found to have malignant
lymphadenopathy at surgery. Nevertheless, ACC is
considered to have a slightly better prognosis than DAC,
and our results seem to support this [7]: Of those patient
still being followed, 5 are currently alive, having lived an
average of 22.1 months, and of those patients lost to fol-
low-up, 3 were disease free at an average of 24 months.
The most common site of metastatic disease was the
liver (6 patients), with other sites including the lung
(2 patients), carcinomatosis (4 patients), bone (1 patient),
or recurrence in the surgical bed (2 patients). Notably,
the rate of distant metastatic disease at presentation in
our series (7%) was lower than in some other series,
where rates up to 50% have been reported [2, 8].

In conclusion, the imaging diagnosis of ACC is
extremely difficult to make prospectively. In fact, the
diagnosis of ACC was not considered in the initial
radiology reports for any of the 15 patients in our series,
while a number of other diagnoses were considered,
including DAC, neuroendocrine tumor, lymphoma, and
cystic pancreatic neoplasm. However, the lesions in this
study had several features in common, which we
believe to be suggestive: When confronted with a large,
exophytic, well-circumscribed mass arising from the

pancreas, often without appreciable biliary or pancreatic
ductal dilatation, the diagnosis of ACC should be con-
sidered.
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