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Abstract:

A 64-year-old man was admitted to our hospital to undergo examination of a pancreatic tumor accompa-
nied by sudden epigastric pain. The tumor had a well-defined oval shape that was mostly less enhanced, with
the exception of part of the tumor on the pancreatic head side, on contrast enhanced (CE)-CT. However, CE-
CT performed one-month later revealed that the viable part of the tumor grew toward the pancreatic tail with
the reduction of necrotic tissue. We performed distal pancreatectomy and the tumor was diagnosed as acinar
cell carcinoma (ACC). One important characteristic of ACC is that it may develop morphological changes
within a short period of time.
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Introduction

Acinar cell carcinoma (ACC) is a rare pancreatic tumor
that accounts for approximately 1-2% of pancreatic tumors
derived from pancreatic acinar cells (1). Typical CT findings
of ACC are characterized by an oval shape, clear or indis-
tinct margin, some necrotic components and intraductal tu-
mor plugs (2, 3). ACC is often found as a large tumor, with
an average size of 8 cm (4). There is a report of acinar-
endocrine carcinoma increasing from 1.5 cm to 7 cm in a
3.5-year period (5), however, few reports have followed the
image findings of ACC. We experienced a case of ACC that
showed morphological changes within a short period of
time. In this case, the viable portion of the tumor grew to-
ward the pancreatic tail with a reduction of the necrotic
component within one month. We recognize this as a valu-
able case considering the natural history of pancreatic ACC.

Case Report

The patient was a 64-year-old man who was admitted to a
previous hospital due to sudden epigastric pain. His pain
spontaneously resolved; however, computed tomography
(CT) revealed a pancreatic tumor. He was referred to our
hospital for further examination. There were no notable ab-
normalities in the physical findings. A laboratory examina-
tion revealed a slight rise in serum lipase to 75 IU/L. There
were no other notable abnormalities, including inflammatory
reactions and tumor markers including serum carbohydrate
antigen 19-9, carcinoembryonic antigen, S-pancreas-1 anti-
gen, and duke pancreatic monoclonal antigen type 2.
Contrast-enhanced CT (CE-CT) revealed a well-defined oval
pancreatic tumor that was mostly less enhanced, with the
exception of part of the tumor on the pancreatic head side
(Fig. 1). CT did not demonstrate findings suggestive of
acute pancreatitis. Magnetic resonance imaging (MRI)
showed the tumor with low intensity on T1-weighted imag-
ing, high intensity on T2-weighted imaging, and marked dif-
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Figure 1. Contrast-enhanced computed tomography. White arrows show the pancreatic tumor. (a)
Plain, (b) Early phase, (c) Portal phase, (d) Late phase.

Figure 2. The magnetic resonance imaging. White arrows show the pancreatic tumor. (a) TIWI, (b)
T2WI, (c) Diffusion-WI, (d) MRCP.

fusion limitation on diffusion-weighted imaging (Fig. 2). vealed a filling defect suggesting a tumor plug in the main
Magnetic resonance cholangiopancreatography (MRCP) did pancreatic duct of the pancreatic body (Fig. 3). Endoscopic
not identify the tail side of the main pancreatic duct (MPD). ultrasonography (EUS) showed an oval shaped low-echoic
Endoscopic retrograde cholangiopancreatography (ERCP) re- mass (Fig. 4). Contrast-enhanced EUS (CEH-EUS) showed
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Figure 3. Endoscopic retrograde cholangiopancreatogra-
phy. White arrow shows the filling defect in the main pancre-
atic duct.

only slight contrast at the edges of the tumor, which was ab-
sent in the central area. Fluorodeoxyglucose-positron emis-
sion tomography (FDG-PET) revealed the accumulation of
FDG limited to the margin of the tumor (Fig. 5). This pan-
creatic tumor formed an intraductal tumor plug with internal
necrosis, and ACC was suspected. We decided to perform
distal pancreatectomy.

The accumulation of FDG was also observed in the duo-
denum on PET-CT (Fig. 5c). However, other modalities
showed no abnormalities in the duodenum and we decided
to re-perform CE-CT and EUS before surgery. Approxi-
mately one month later, CE-CT and EUS revealed that the
viable part of the tumor had grown toward the pancreatic
tail with a reduction of the necrotic component (Fig. 6, 7).

Figure 4. Endoscopic ultrasound. White arrows show the pancreatic tumor. White arrowheads

show the viable portion of the tumor. (a) B-mode, (b) Contrast enhanced harmonic image.
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Figure 5. Positron emission tomography-computed tomography. (a) An image of the whole body,
(b) The white arrow shows the pancreatic tumor, (c) The white arrow shows the accumulation of FDG

in the duodenum.
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Figure 6. Computed tomography changes after one month. The area without a contrast effect was
reduced (arrows), while the viable portion grew from the pancreatic head side toward the tail side

(arrowheads) in one month. (a) The initial image, (b) The image obtained one month later.

Figure 7. Endoscopic ultrasound changes after one month. EUS showed that the viable portion

protruded from the pancreatic head side to the tail side (arrowheads), and the low-echo area de-

creased (arrows). (a) The initial image, (b) The image obtained one month later.

No abnormalities were found in the duodenum. Thus, we
judged this to represent physiological accumulation of FDG.
Distal pancreatectomy was performed two months after the
first visit.

The postoperative histopathological examination (Fig. 8)
revealed that the tumor was 75 mm in size and was located
in the pancreas from the pancreatic tail to the body. On the
pancreatic head side, a tumor plug continuing from the tu-
mor developed into the MPD, while the caudal side of the
tumor showed extensive necrosis. The tumor also extended
into the branch duct of the tail of the pancreas. A pathologi-
cal examination revealed cuboidal necrotic cells with eosino-
philic granular cytoplasm proliferating in acinar form
(Fig. 9). An immunohistochemical examination showed that
the BCL-10, trypsin, ol-
antichymotrypsin, and ol-antitrypsin. We diagnosed the tu-
mor as pancreatic ACC.

tumor was positive for

The tumor invaded the peripancreatic tissue and infiltrated
the splenic artery. Metastases were found in the two periph-
eral lymph nodes. The pathological stage was T3N1MO
Stage IIB according to the UICC classification 8th edi-
tion (6). He was discharged in good health and did not un-
dergo adjuvant chemotherapy. He has survived for almost
two years without recurrence and no abnormalities have
been found in the duodenum.

Discussion

ACC is a rare type of pancreatic tumor, accounting for
approximately 1-2% of all pancreatic tumors. In a previous
report, 67% of ACCs occurred in men at a mean age of 59.6
years (1). ACC often forms a solid mass and shows low
contrast effect (2). In addition, ACC is associated with a ne-
crotic component. A previous study on the pathological ex-
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Figure 8. The histopathological findings. The tumor, which measured 75 mm, was located in the

pancreatic tail to the body of the pancreas. On the pancreatic head side, a tumor thrombus extended

into the main pancreatic duct (dotted line: main pancreatic duct, broken line: tumor). The mass had

extensive necrosis (arrowheads). The tumor had spread into the branch duct and invaded the pancre-

atic parenchyma (solid line).

amination of ACC reported that necrosis was detected in
62% of ACCs (4). ACC often forms a tumor plug within the
main pancreatic duct (7, 8). In the present case, the tumor
showed internal necrosis and tumor plug within the MPD.
These findings are characteristics of ACC. However, no de-
tailed studies have considered how and when internal necro-
sis is formed. The patient in the present case experienced
sudden epigastric pain at the first visit to the previous hospi-
tal. Sudden necrosis within the tumor may have caused this
symptom. We also experienced a case of ACC with sudden
loss of blood flow (9). Therefore, we hypothesized that ACC
could undergo morphological changes due to rapid hemody-
namic changes. Table presents the 11 cases of ACC or
mixed acinar-neuroendocrine tumor that we have experi-
enced. Among these cases, changes in image findings were
observed in 3 cases (27.3%), and the tumor diameters were
77, 25 and 25 mm, respectively. In 2 of the cases, the sud-
den disappearance of blood flow was observed with abdomi-
nal pain. Fig. 10 shows the imaging findings of these two
cases in which changes in internal blood flow were ob-

served. The reason for the sudden change of blood flow was
not clear; however, pathological studies did not reveal arte-
rial occlusion in these three cases, although there were some
venous tumor infiltrations. ACC is derived from acinar cells.
Thus, it has been hypothesized that autolysis causes necro-
sis (10). The released pancreatic enzymes induce vascular
spasm, which can cause changes in blood flow and necrosis.
Vascular spasm due to acute pancreatitis is a well-known
phenomenon (11). Mohammadi et al. reported a case of
ACC that ruptured spontaneously accompanied by sudden
epigastric pain (12). ACC is a tumor that can show morpho-
logical changes due to sudden hemodynamic changes, which
can be painful. ACC should be included in the differential
diagnosis of pancreatic tumors with sudden morphological
changes. It is not clear why ACC present sudden hemody-
namic changes; thus, further research is needed to elucidate
the cause of necrosis.

In the present case, the necrotic component decreased,
and the solid component increased from 1.8 to 3.0 cm after
one month. The mean Ki67 labeling index, reflecting high
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Figure 9. Histopathological findings. (a) Hematoxylin and Eosin (H&E) staining, x40, (b) H&E
staining, x400, (c) BCL-10, (d) Trypsin, (e) o1-antitrypsin, (f) o1-antichymotrypsin.

proliferative potential, was 32.21% in a previous report on
ACC (4). The Ki67 index of the present case was 30%. It
was not markedly high and was considered average for
ACC. In other words, morphological changes in a short pe-
riod may not be a rare event in ACC. In a previous
study (5), it was reported that acinar-endocrine carcinoma
increased from 1.5 cm to 7 cm in 3.5 years.

The only curative treatment for ACC is surgery. Wang et
al. reported that the median survival period of patients who
underwent surgery was 19 months, as opposed to 9 months
in cases managed without surgery (13). In this survey, the
recurrence rate was reported to be 63.1%. In another re-
port (14), the 1- and 5-year survival rates were 88% and

50%, respectively. In resected cases, the 1- and 5-year sur-
vival rates were 92% and 53%, respectively. The median
survival time in resected cases was 61 months. Our patient
did not receive postoperative adjuvant chemotherapy. How-
ever, no recurrence was detected in the year after surgery.
Adjuvant chemotherapy remains controversial, and various
regimens were selected depending on the individual case. In
a systematic review of ACC (15), adjuvant chemotherapy
did not improve the survival rate to a statistically significant
extent. However, some reports have described cases of unre-
sectable ACC that showed a good response to chemotherapy,
for example, FOLFIRINOX (16), gemcitabine and ox-
aliplatin (17). We also experienced a case in which S-1 was
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Table. The 11 Cases of Acinar Cell Carcinoma or Mixed Acinar-neuroendocrine Tumor.

No. Age Sex Site Size Necrosis MPD extension im(;l;l}%;snl:gs Az;;):;lt’::::d
1 64 M tail 77 mm + + + Abdominal pain
increase of solid part, (when necrosis occurred)
reduction of necrotic tissue
2 39 M head 22 mm + - -
3 60 F head 50 mm + - -
4 53 M head 25 mm + - + Abdominal pain
sudden disappearance of
the blood flow
5 79 M tail 120 mm - - -
6 45 F head 25 mm + + + Abdominal pain
sudden disappearance of
the blood flow
7 76 M head 44 mm - + -
8 78 F tail 40 mm - - -
9 63 F head 34 mm - + -
10 68 M body and tail 90 mm - - -
11 88 M head 20 mm - - -

MPD: main pancreatic duct

Figure 10. Two cases in which image changes were confirmed during the disease course. (a) Case
No. 4 in Table, (a-1) The initial image, (a-2) An image obtained one month later, (b) Case No. 6 in
Table, (b-1) The initial image, (b-2) An image obtained one month later.

markedly effective (18).

We reported a case of ACC that showed morphological
change within a short period of time. In this case, the viable
tumor in the part on the pancreatic head side grew toward
the pancreatic tail with a reduction in necrotic tissue after
one month. ACC can suddenly develop morphological
changes, and such findings may be useful for its diagnosis.
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