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Abstract

Background: Pancreatic cancer composed of acinar cell carcinoma (ACC) and ductal adenocarcinoma (DAC) is rare,
and the clinicopathological characteristics of ACC with DAC have yet to be elucidated. Herein, we report a case of
ACC with a DAC component of the pancreas and examined the histogenesis of this tumor.

Case presentation: A 69-year-old man was admitted to our hospital complaining of appetite loss, constipation,
epigastric dull pain, and jaundice. Abdominal computed tomography and magnetic resonance
cholangiopancreatography revealed a pancreatic head tumor with dilatation of the bile duct and the distal main
pancreatic duct. Under the diagnosis of pancreatic head cancer, a pancreatoduodenectomy was performed. The
histology of the resected tumor consisted of mainly ACC with a focus of DAC, which was confirmed by mucin
staining and immunohistochemistry for antigens such as BCL10, trypsin, Smad4, p16, p53, and MUCT. There was
histological transition between the components of ACC and DAC, and immunostaining of the transitional zone
showed equivocal results for the antigens. KRAS was wild-type in both ACC and DAC. The patient was treated with
adjuvant chemotherapy with S-1 for 1 year. No evidence of recurrence or metastasis was observed after 9 years of
follow-up.

Conclusions: A rare case of pancreatic ACC with a DAC component in a patient with long-term survival after
surgery was reported. Immunohistochemical and molecular analysis indicated that DAC might have arisen from
ACC through transdifferentiation in this case.

Keywords: Acinar cell carcinoma, Acinar—ductal metaplasia, Ductal adenocarcinoma, Mixed acinar carcinoma,
Tumorigenesis

* Correspondence: kimtoshi23@yahoo.co.jp

'Department of Surgery, National Hospital Organization Tsuruga Medical
Center, 33-1 Sakuragaoka-cho, Tsuruga 914-0195, Japan

Full list of author information is available at the end of the article

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12957-020-02014-3&domain=pdf
http://orcid.org/0000-0002-2458-5985
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:kimtoshi23@yahoo.co.jp

Kimura et al. World Journal of Surgical Oncology (2020) 18:238

Background

The pancreas is composed of exocrine and endocrine
components; the exocrine components comprise ductal
and acinar cells, and the endocrine components com-
prise endocrine cells. Most pancreatic malignancies are
known to arise from a single cell type of either endo-
crine or exocrine origin and usually originate from
ductal cells (most common), islet cells (less common), or
rarely acinar cells (rare). Indeed, 95% of pancreatic exo-
crine tumors correspond to ductal adenocarcinoma
(DAC). Acinar cell carcinoma (ACC) is rare, accounting
for only 1-2% of tumors [1-3].

The prognosis of ACC remains controversial because
some patients show poor prognosis, while others show a
better prognosis than that of patients with DAC [4—6].
The median survival for ACC ranges from 18 to 33
months, and early detection with complete resection is
reported to be beneficial to patients [4, 7, 8].

Although the frequency is low, coexistence of ACC
and DAC can be encountered [1]. Due to its rarity, the
clinicopathological characteristics of this type of tumor
have yet to be elucidated. Herein, we report a case of
ACC with a DAC component of the pancreas with long-
term patient survival after surgery and examined the
histogenesis of this tumor using immunohistochemical
and molecular methods.

Case presentation

A 69-year-old man was admitted to our hospital com-
plaining of appetite loss, constipation, epigastric dull pain,
and jaundice. His past medical history was unremarkable.
He denied prior liver disease or gastrointestinal surgery.
His family history was negative for liver disease and can-
cer. On physical examination, his height and body weight
were 163.0 cm and 48.0 kg, respectively. Blood pressure
was 147/95 mmHg, and body temperature was 36.8 °C.
Jaundice was detected in the palpebral conjunctiva and
the skin, and he had slightly tenderness on his upper ab-
domen. No other abnormal findings were observed. The
laboratory data were as follows: serum aspartate
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aminotransferase, 389 IU/l (reference range, 227-416);
alanine aminotransferase, 740 IU/1 (227-416); y-glutamyl
transferase, 1824 IU/l (227-416); lactate dehydrogenase,
451 IU/1 (227-416); total bilirubin, 10.28 mg/dl (0.3-1.2);
direct bilirubin, 6.52 mg/dl (0.05-0.3); fasting blood sugar,
275 mg/dl (70-110); hemoglobin Alc, 8.2% (4.6-6.2);
amylase, 170 1U/1 (50-158); and lipase, 260 IU/1 (0-129).
All other laboratory data were within normal limits. The
tumor marker values were as follows: carcinoembryonic
antigen (CEA), 1.2 ng/ml (reference range, < 5.9 ng/ml);
carbohydrate antigen 19-9 (CA19-9), 336.6 U/ml (< 37 U/
ml); DUPAN-2, 243 U/ml (< 150 U/ml); SLX, 18.8 U/ml
(< 38 U/ml). Computed tomography (CT) and magnetic
resonance image (MRI) revealed a pancreatic head tumor
that measured 5 cm. Contrast-enhanced CT revealed a
slight enhancement with a poor enhanced spot in the
tumor (Fig. 1). Magnetic resonance cholangiopancreato-
graphy (MRCP) revealed a dilation of the main pancreatic
duct from the body to the tail of the pancreas and luminal
narrowing of the lower common bile duct (Fig. 2). On the
day following hospitalization, endoscopic sphincterotomy
and endoscopic retrograde biliary drainage with a 7-Fr, 7
cm pigtail plastic stent were performed. At 4 weeks fol-
lowing the procedures, all tumor markers (CEA, CA19-9,
DUPAN-2, and SLX) were within the normal range. CT
revealed that the size of the pancreas head increased to
6.5 x 5.2 x 4.5 cm, but there was no sign of invasion in
the main blood vessels, remote transition, peritoneal me-
tastasis, or lymph node metastasis.

The patient was diagnosed with pancreatic head can-
cer, and a pancreatoduodenectomy reconstructed by
Child’s procedure with resection of regional lymph
nodes was performed. Neither liver metastasis nor peri-
toneal metastasis was observed, and lymph node metas-
tasis was not readily identified intraoperatively.

Pathological findings

The resected specimen clearly showed a large tumor lo-
cated in the pancreatic head (Fig. 3). The cut surface of
the tumor was gray-white in color, measuring 7.0 cm in

a Early phase, b late phase

Fig. 1 Contrast-enhanced CT revealed a slight enhancement with a poor enhanced spot in the solid tumor with an indistinct border (arrow).
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narrowing of the common bile duct (c)
A\

Fig. 2 MRI showed a tumor in the pancreatic head showing low intensity on T1-weighted images (a) (arrow) and high-intensity images on T2-
weighted images (b) (arrow). MRCP revealed a dilation of the main pancreatic duct from the body to the tail of the pancreas and luminal

diameter at the widest point. It showed expansive growth
and invaded the distal bile duct in the pancreatic head.

Histologically, the tumor consisted of an admixture of
two different components: ACC and DAC (Fig. 4). The
ACC component was predominant and accounted for
more than 90% of the entire tumor. In the ACC compo-
nent, the tumor showed acinar, cribriform, or solid pat-
terns of growth with no or little fibrous stroma, and
necrotic tendency was focally observed. In the DAC
component, the tumor showed a glandular growth pat-
tern with desmoplastic fibrous stroma associated with
inflammation, and mucin production was detected by
staining with Alcian blue pH 2.5 (Fig. 5). The focus of
DAC was located at the periphery of the tumor, and
histological transition was observed between the compo-
nents of ACC and DAC. The foci of pancreatic intrae-
pithelial neoplasia (PanIN) were not observed in the
pancreatic ducts. Nodal metastasis was found in one of
35 dissected lymph nodes.

Immunohistochemical analysis was performed using
primary antibodies listed in Table 1. The results of im-
munostaining as well as mucin staining were graded as
follows: — (negative), + (focally or weakly positive), and
++ (diffusely positive). On immunohistochemical stain-
ing, the tumor cells of ACC showed diffuse positivity for
acinar cell markers, trypsin, and BCL10 and negativity
for the ductal marker MUC1 (Table 2, Fig. 5). In con-
trast, the tumor cells of DAC were positive for MUC1
and p53, and focal weak positivity for trypsin was also
observed. The expression of BCL10 was not observed,
and the expression of pl6 and Smad4 was lost in the
DAC component. These results confirmed the histo-
logical diagnosis of ACC and DAC. The transitional
zone of ACC and DAC displayed equivocal immunohis-
tochemical results for these markers. The metastatic
tumor in the lymph node showed glandular structure
with positive immunoreactivity for MUCI, indicating
DAC origin. The analysis of KRAS mutations was

indicated by a black circle

Fig. 3 Macroscopic view of the resected specimen. A solid tumor in the pancreatic head, in which the vast majority of the tumor was
histologically composed of acinar cell carcinoma. The area corresponding to the focus of ductal adenocarcinoma and/or transitional zone is
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Fig. 4 Histology of the pancreatic tumor. The tumor was composed mainly of acinar cell carcinoma (a). At the periphery of the tumor, there was

a focus of ductal adenocarcinoma (b). Between the two components, a transitional zone was observed (c). Hematoxylin and eosin staining
. J

ACC

Transitional
zone

DAC

Fig. 5 Results of immunostaining and mucin staining. Acinar cell carcinoma (ACC) showed positive staining of acinar cell markers, trypsin, and
BCL10. The component of ductal adenocarcinoma (DAC) showed positivity for ductal markers, MUC1, and Alcian blue. In the DAC component,

the expression of p16 and Smad4 was lost, and p53 was expressed. The transitional zone showed equivocal results
. J
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Table 1 Primary antibodies used for immunostaining

Antibody Clone Source Dilution
BCL10 3313 Santa Cruz Biotechnology (Santa Cruz, CA) 1:50*%

MuCi DF3 Toray Fuji Bionics (Tokyo, Japan) 1:50%*

P16 E6H4 Roche (Basel, Switzerland) Prediluted**
P53 DO-7 Dako; Agilent Technologies (Tokyo, Japan) 1:100%*
Smad4 B-8 Santa Cruz Biotechnology 1:50%*
Trypsin Monoclonal Millipore; Merck (Darmstadt, Germany) 1:2000%*

In immunohistochemical staining, antigen retrieval was performed by heating in tris-ethylenediaminetetraacetic acid buffer (pH 8.5) (*) or by microwaving in 10

mmol/L citrate buffer (pH 6.0) (**)

conducted in the laboratory of a private contracting
company (BML, Inc; Tokyo, Japan), and the results
showed that KRAS mutations at codons 12 and 13 were
not observed in either component of ACC or DAC.

The World Health Organization (WHO) categorizes
mixed acinar—ductal carcinoma as a subtype of ACC,
and it is defined as having > 30% of each line differ-
entiation [9]. In this case, since the DAC component
accounted for less than 10% of the tumor, the tumor
was pathologically diagnosed as ACC with a DAC
component of the pancreas. The TNM classification
according to UICC was conclusive in T2, N1, MO,
and stage II B.

Postoperative course

The postoperative course was uneventful. The patient
was treated with adjuvant chemotherapy with S-1 for 1
year. No evidence of recurrence or metastasis was ob-
served after 9 years of follow-up.

Discussion

Mixed acinar carcinomas of the pancreas listed in the
WHO classification include mixed acinar-ductal carcin-
oma, mixed acinar-neuroendocrine carcinoma, and
mixed acinar-neuroendocrine-ductal carcinoma [9]. Be-
cause of the limited number of cases, the clinicopatho-
logical and genomic features of these mixed acinar
carcinomas are poorly understood, and there is still con-
siderable uncertainty regarding the recurrence form and
prognosis.

The radiological features of these tumors also remain
unclear. Preoperative diagnostic imaging of mixed aci-
nar—ductal carcinoma may reflect imaging findings for
ACC and DAC. On contrast CT, ACC usually displays a

relatively larger size, exophytic growth, a well-defined
margin with enhanced capsule, a lack of or relatively
mild pancreatic duct dilatation or vascular encasement,
internal necrosis, and cystic changes, whereas DAC ap-
pears as a solid tumor with poor vascularity and pancre-
atic duct dilatation or vascular encasement [10]. In the
present case, a slight enhancement with a poor enhanced
spot in the tumor with an indistinct border was observed
on contrast-enhanced CT.

Preoperative diagnosis of mixed acinar—ductal carcin-
oma is difficult because the imaging findings depend on
the ratio of the ACC and DAC components, which dif-
fers from case to case. Concerning preoperative defini-
tive diagnosis, endoscopic ultrasonography-guided fine
needle aspiration is an excellent tool to obtain a histo-
logical diagnosis, but a precise diagnosis can be difficult
when the tumor has compositional heterogeneity [11].

Medical treatments for mixed acinar—ductal carcinoma
have not been established. For ACC, aggressive surgical
resection with the goal of achieving RO margins of resec-
tion is associated with long-term survival [12, 13]. Even
after curative resection, there is still a high rate of recur-
rence [4, 9]. It is inferred from the good postoperative
prognosis of our patient that surgical resection may be
the first choice of medical treatment when there is no
non-excising factor. RO excision is also thought to im-
prove the prognosis of cases.

The chemotherapeutic effects of gemcitabine on DAC
are established, but its effects on ACC have not been
well documented. In this context, the chemotherapy ef-
fects of gemcitabine for mixed acinar—ductal carcinoma
may depend on the area of the DAC component within
the tumor, as it may be more effective for tumors with a
predominant DAC component.

Table 2 Summary of the results of immunostaining and mucin staining

Trypsin BCL10 P16 Smad4 P53 MUCT Alcian blue
ACC ++ ++ ++ ++ - — —
Transitional zone + + + _ _ + n
DAC + - - - + ++ ++

++ diffusely positive, + focally or weakly positive, — negative. ACC Acinar cell carcinoma, DAC Ductal adenocarcinoma
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DAC develops through the multistep carcinogenic
process, and PanIN is known as a precancerous lesion
[14, 15]. Cells in the pancreas that have undergone aci-
nar—ductal metaplasia can transform to premalignant
cells that can eventually become cancerous [16]. In a
mouse model of genetically induced pancreatic cancer,
activating KRAS mutations induces the differentiation of
acinar cells to duct-like cells and progression to PanIN
[17]. During the progression from premalignant lesion
to invasive carcinoma, KRAS mutations are the initial
events where > 90% of PanIN lesions harbor these muta-
tions, followed by the accumulation of tumor suppres-
sive genes such as p16, Smad4, and TP53 [9, 18]. It has
been reported that ACC does not typically harbor muta-
tions in such genes [19]. On immunohistochemical
staining, for example, p53 expression is altered in 75—
80% in DAC with either nuclear overexpression or no
expression (null type), whereas the nuclear overexpres-
sion of p53 is reported to be observed only in 21% of
ACC cases [9, 20].

For tumorigenesis, we considered four possible mecha-
nisms in this case: (1) ACC arose from DCC through
transdifferentiation; (2) DCC arose from ACC through
transdifferentiation; (3) both ACC and DCC developed
from the same cancer stem cell; and (4) ACC and DCC
developed independently (collision tumor). In this case,
immunohistochemical analysis showed the loss of ex-
pression of pl6 and Smad4 and the overexpression of
p53 in the DAC component. In contrast, alterations in
the expression of these proteins were not detected in the
ACC component. These findings indicated that ACC
might not arise from DAC because in such circum-
stances, the altered expression of pl6, Smad4, and p53
must be observed in the ACC component.

In addition, the collision tumor was unlikely because
histological transition was observed between the compo-
nents of ACC and DAC. Similarly, if ACC and DAC de-
veloped from the same cancer stem cell through the
biphasic differentiation process, the presence of the tran-
sitional area appeared to be agonistic. Taken together,
we suggest that DAC arose from the ACC through
transdifferentiation, i.e., ACC developed first, and it ac-
quired features characteristic of DAC, such as alterations
in the expression of p16, Smad4, and p53. The equivocal
immunohistochemical results of the transitional zone
between ACC and DAC and the absence of PanIN and
KRAS mutations were consistent with this suggestion.

Pancreatic ductal cells can transform to squamous epi-
thelium via metaplasia in conditions such as chronic
pancreatitis. Recently, it has been reported that the squa-
mous carcinoma component of pancreatic adenosqua-
mous carcinoma originates from preexisting DAC via
transdifferentiation [21]. Similarly, it is not surprising
that ACC can transdifferentiate into DAC because acinar
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cells originally have the ability to transform into duct-
like cells via acinar—ductal metaplasia.

Conclusions

A rare case of ACC with a DAC component of the pan-
creas in a patient with long-term survival after surgery
was reported. The immunohistochemical analysis as well
as KRAS mutation analysis indicated that DAC might
have arisen from ACC through transdifferentiation, al-
though further case studies are required to clarify the
histogenesis of this rare type of tumor.
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