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Abstract
Background: Pancreatic acinar cell carcinoma (PACC) is a rare exocrine malignant tumor. Its widespread intraductal
extension into the main pancreatic duct (MPD) is also rare.
Case presentation: We report the case of a 71-year-old man with PACC with MPD extension. The patient was
assessed with laboratory and radiographic investigations that facilitated a preoperative diagnosis. Endoscopic ultrasonography (EUS) and dynamic thin-slice multi-detector row computed tomography (MDCT) were useful for determining the resection line of the pancreas. EUS-guided fine needle aspiration (EUS-FNA) was also helpful in determining the tumor biology and treatment strategy. Distal pancreatectomy was performed. The MPD was occupied by the
tumor 35 mm downstream and 5 mm upstream. Histopathologically, the pancreatic tail tumor extended continuously
into the MPD. The tumor was solid with cells showing eosinophilic and granular cytoplasm, indicating the diagnosis
of PACC. This is an interesting case of PACC with intraductal extension into the MPD. We discuss the possible mechanisms of tumor extension in this rare case together with a review of the literature.
Conclusions: We describe a rare pancreatic acinar cell carcinoma that could be adequately treated using preoperative precise imaging and histopathological evaluations. When an intraductal tumor extension in the MPD is encountered, the diagnosis of a rare pancreatic tumor should be considered, as in our case.
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Background
Pancreatic acinar cell carcinoma (PACC) is a rare exocrine malignancy with an incidence of less than 1% of
all pancreatic neoplasms [1]. The diagnostic methods
for PACC include ultrasonography (US), endoscopic
ultrasonography (EUS), computed tomography (CT),
and magnetic resonance imaging (MRI). Recently, EUSguided fine needle aspiration (EUS-FNA) has been widely
advocated as a standard method for the histopathological
diagnosis of a pancreatic mass. Although EUS-FNA is a
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highly effective diagnostic tool, the preoperative diagnosis of PACC is rare.
We recently treated a patient with PACC that could be
preoperatively diagnosed using EUS-FNA. Pathological
findings from the resected specimen revealed an interesting mode of tumor spread. In this paper, we report a
case of PACC with widespread intraductal extension of
the main pancreatic duct (MPD) and relate our findings
to the literature.

Case presentation
A 71-year-old man was admitted to the hospital for strict
glycemic control in June 2020. He had been treated for
diabetes mellitus (DM), hepatic hemochromatosis, and

© The Author(s) 2021. 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/.

Kayahara et al. surg case rep

(2021) 7:90

Page 2 of 6

bronchial asthma for 15 years. Previously, he had undergone a left adrenalectomy for adrenal neuroma. His glycemic control had deteriorated since April. A pancreatic
tumor was identified by US, enhanced CT, and MRI. At
the request of his family, he was referred to our hospital
in August 2020.
On physical examination, no tumor mass was palpable in his abdomen, except for surgical scars. The
results of the laboratory investigations were as follows:
RBC, 4.5 × 106/μ; hemoglobin, 9.6 g/dl (normal range:
13.0–17.6); WBC, 3.1 × 103/μ (4.5–9.0 × 103); platelet count, 195 × 103/μ; Fe, 23 μg/dl (49–219); amylase,
89 U/l; trypsin, 1171 ng/ml (100–550); elastase-1, 959 ng/
dl (0–300). The results of the liver function tests were
within normal limits. The levels of tumor markers were
as follows: carcinoembryonic antigen (CEA), 3.0 ng/ml;
carbohydrate antigen 19-9 (CA19-9), 20 U/ml; Span-1,
39 U/ml (< 30); NCC-ST-439, 1.2 U/ml (< 4.5); AFP, 2 ng/
ml. His pulmonary function was impaired, as shown by
the following results: FVC, 3.7 l; FEV1, 1.61 l; FEV1%,
43.5%.
The CT scan showed a slightly enhanced mass, approximately 27 mm in size, in the tail of the pancreas, with
dilatation of the distal MPD (Fig. 1a). Magnetic resonance cholangiopancreatography (MRCP) showed mild
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dilatation (3.5 mm) of the caudal MPD up to the pancreas
neck. The distal MPD was dilated to a diameter of 7 mm.
In addition, a cystic lesion, a suspected branch duct
intraductal papillary mucinous neoplasm (BD-IPMN),
was seen in the pancreatic neck (Fig. 1b).
Thin-slice multi-detector row computed tomography
(MDCT) in our hospital showed a homogenous slightly
enhanced mass with expanded extrapancreatic progression and moderate dilatation of the distal MPD. However,
this tumor showed no infiltration pattern to the retropancreatic tissue and splenic vein. Downstream tumor
progression in the MPD was observed up to the left side
of the portal vein (Fig. 1c, d). These preoperative findings
support a diagnosis of PACC or pancreatic neuroendocrine tumor (pNET) rather than pancreatic ductal adenocarcinoma (PDAC).
The EUS findings were as follows: a hypoechoic mass
lesion with a lobulated structure approximately 3 cm in
size was found in the tail of the pancreas; dilatation of
the upstream MPD and a tumor thrombus in the MPD
downstream from the main tumor was observed (Fig. 2a,
b). EUS-FNA using a 22G needle was performed to
obtain specimens for pathological diagnosis. Macroscopic inspection showed whitish fragments. Hematoxylin–eosin (HE) staining showed suspected PACC. The
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Fig. 1 a Multi-detector row computed tomography (MDCT) shows a slightly enhanced round tumor and the dilated caudal main pancreatic duct
(MPD). b Magnetic resonance cholangiopancreatography (MRCP) demonstrates mild dilatation of cranial MPD and severe dilatation of caudal
MPD. Cystic lesion [suspicious intraductal papillary mucinous neoplasm (IPMN)] is visible in the neck of the pancreas. c MDCT shows a tumor with
downstream progression until the left side of IPMN. d A coronal view shows intraductal tumor mass extends to the left side of the IPMN
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Fig. 2 a Endoscopic ultrasonography (EUS) shows a low-echoic solid mass in the pancreatic tail. b EUS shows intraductal tumor infiltration
in the MPD. The splenic vein is intact. White arrows show the downstream intraductal infiltration of tumor in the MPD. c Endoscopic biopsy
specimen for hematoxylin and eosin (H&E) staining reveals an acinar growth of tumor cells with eosinophilic and granular cytoplasm (×200). d
Immunohistochemistry shows passivity for α1-antitrypsin (×200). e Immunohistochemistry shows positivity for B-cell lymphoma/leukemia 10
(×200)

results of the immunohistochemical staining were as
follows: chromogranin A (−), synaptophysin (−), CD56
(−), CK7 (+), CK19 (−), β-catenin in the nucleus (−),
MIB-1 (20–30%), α1-antitrypsin (+), and B-cell lymphoma/leukemia 10 (BCL-10) (+) (Fig. 2c–e). Based on
these results, the pancreatic mass was preoperatively
diagnosed as PACC. Figure 3 shows a schematic diagram
illustrating the tumor extension based on preoperative
imaging.
Considering the preoperative diagnostic evaluations
and the patient’s poor physical condition, we scheduled a distal pancreatectomy with a pancreatic dissection line was at the right side of the SMV. A laparotomy
was performed. No metastatic lesions were found in the
peritoneum or liver. Intraoperative cytological examination was negative for malignant cells. There was no evidence of tumor invasion of the portal venous system or
retropancreatic tissue. Distal pancreatectomy with lymphadenectomy in the area of the common hepatic and
celiac arteries was performed. The pancreatic neck was
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Fig. 3 The scheme illustrates the tumor progression based on
the preoperative radiographic examinations. The blue dashed line
indicates the MPD. The red color represents the tumor. The green line
indicates the pancreatic cyst

transected at the side of the SMV. The postoperative
course was uneventful. We presented adjuvant chemotherapy with S1, but the patient refused. There has been
no relapse for 5 months postoperative follow-up.
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On macroscopic appearance, the tumor was well-circumscribed, and its cut surface showed a solid tumor. The
surgical specimen measured 6.8 × 3.3 × 2.3 cm including
the MPD tumor extension. The size of the main tumor,
except for the MPD extension, was 3.3 × 2.3 × 2.5 cm.
The MPD was occupied by the tumor spreading 35 mm
to the duodenum (downstream) and 5 mm upstream. The
tumor was gray-white and firm. In macroscopic views
of the cut surface, continuous tumor extension into the
MPD was observed in the pancreatic body (Fig. 4a, b).
Histologically, the solid mass confirmed the PACC
diagnosis suspected by the intraductal growth and
preoperative evaluation. No tumor infiltration was
observed in the epithelium of the main pancreatic
duct (Fig. 4c). A tiny main duct intraductal papillary

mucinous adenoma (MD-IPMA) was also observed. No
vascular or neural invasion was observed. No cancer
cells extended to the splenic vein nor was there nodal
involvement. There were no cancer cells at the surgical
margins. PanIN-3 cells were seen in the branched pancreatic ducts near the MPD (Fig. 4d, e).
Microscopically, the tumor consisted of small
round cells with occasional acinar patterns (Fig. 4f ).
The results of immunohistochemical staining of the
resected specimen were as follows: chromogranin A
(−), CA19-9 (−), synaptophysin (−), CD56 (−), p53
(< 5%), maspin (−), α1-antitrypsin (+ weak), and MIB-1
(30%, hot spot) (Fig. 4g). The final diagnosis was T3, N0,
M0, Stage IIA (Union for International Cancer Control
Staging, 8th edition).
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Fig. 4 a Macroscopic fresh view of the resected specimen showing the main tumor with a rough surface seen in the tail of the pancreas; the
macroscopic abnormalities are not recognized. b Macroscopic view of the cut surface of the resected pancreas’ body and tail showing the tumor
marked in the red circle. The blue circle indicates MPD. Small intraductal papillary mucinous adenoma (IPMA) is visible in the neck of the pancreas
(green). Yellow arrow indicates IPMA. Pancreatic intraepithelial neoplasia-3 (PanIN-3) cells are found near the MPD of the pancreatic body (pink),
presented in d, e. c Loupe imaging of the pancreatic tail shows the tumor replacing acinar lobules and occupying the MPD. Tumor cells penetrate
the MPD (arrows). d Tumor mass is noted in the center of MPD. Tumor cells do not invade into the MPD. PanIN-3 cells are in the branched pancreatic
ducts near the MPD (see e). e H&E staining of PanIN-3 around the MPD. Carcinomas in site lesions are found in a section of the peripheral pancreatic
duct (×100). f H&E staining reveals an acinar growth of tumor cells with eosinophilic and granular cytoplasm (H&E × 400). g This figure illustrates
Ki67 immunohistochemistry from this patient. MIB1 index was 20–30% (×400)
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Discussion
We report a case of PACC with widespread extension of
the MPD. Wisnoski et al. [1] reported that 16% of PACC
cases had localized disease, 26% had regional disease, and
58% had distant metastases, compared with 10%, 33%,
and 57% of patients with PDAC, respectively. Patients
with PACC were more likely to have tumors at the body/
tail of the pancreas [1, 2]. Patients with PACC have been
reported to be predominantly male in the fifth or sixth
decade, younger than those with PDAC [1–6]. Several
papers using big data analysis showed that the prognosis of PACC was better than that of PDAC [1, 3, 7]. Ban
et al. [5] also reported that the respective 5-year survival
rate for patients with PACC was 85.7%. A recent report
[6] has shown that the prognosis of PACC is extremely
good, with a median survival of 105 months in non-metastatic cases. To sum up the findings on PACC prognosis,
patients with PACC have better survival rates compared
to those with PDAC when a curative resection can be
achieved.
Radiographically, PACC is usually a large, oval, exophytic, and well-margined mass. PACC compresses the
pancreatic ducts as pNETs and may not cause MPD dilatation [8]. In our case, imaging examinations revealed a
relatively well-defined pancreatic tail tumor with caudal MPD dilatation. Therefore, although this tumor was
diagnosed as a malignant pancreatic tumor, the pattern
of tumor staining was different from the typical PDAC
with desmoplastic response. Our patient had mild cranial
MPD (3.5 mm) dilatation and moderate caudal dilatation
(7 mm). PDAC derived from IPMN needs to be ruled out.
The histological findings of PACC may sometimes
mimic pNET. EUS and EUS-FNA play important roles
in the diagnosis of pancreatic tumor [9]. Seeding of a
pancreatic tumor to the gastric wall through the biopsy
needle tract or peritoneal dissemination are uncommon
but has been reported in some cases [10]. The use of
EUS-FNA in the diagnosis of pancreatic cancer has been
found to not increase the risk of peritoneal carcinomatosis significantly [11]. Our current diagnostic strategy for
a pancreatic mass is to obtain preoperative histological
diagnosis using EUS-FNA. Recently, our group reported
that EUS-FNA provided important information for a differential diagnosis in a patient with a lymphoepithelial
pancreatic cyst [12]. To the best of our knowledge, only
one case [13] with a preoperative histological diagnosis
and radical resection, which had MPD extension, has
been reported in the English literature.
Intraductal growth of PACC is rare. PACC with MPD
involvement was first reported in 2001 [14]. Hashimoto et al. [15] reported that intraductal spreading
tumors with lymphatic, venous, and neural invasion
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had peripancreatic nodal involvement. At that time, the
pathological features of this tumor were not yet known.
Bhosale et al. [16] reported that only 10% of PACC
cases had pancreatic ductal ingrowth, which showed a
papillary pattern similar to that of IPMN [17]. Ban et al.
[5] reported the gross and histological features of 13
cases of PACC, of which 7 showed intraductal polypoid
growth (IPG). These authors described the macroscopic
appearance of the tumor as a unique gross shape, which
was referred to as “sausage-like”. However, the main
tumor in our case was oval, and the distal pancreas was
atrophic. They also mentioned that only 1 of 7 cases of
PACC with IPG showed lymphatic invasion, but 5 of
the 6 tumors without IPG showed lymph-vascular or
neural invasion. Our case had no nodal, lymph-vascular
or neural involvement. Although the size of the main
tumor was approximately 3 cm in diameter, the tumor
extension in the MPD was 35 mm or more. This indicates that the main tumor can invade the pancreatic
duct with relative ease and expand into the MPD.
PACC with an intraductal tumor spread might be less
invasive to the lymphatic or venous root as mentioned
above. We suggest the following possible mechanisms
for this phenomenon: (1) PACC is a medullary tumor
and is less invasive compared to PDAC and extends
widely within the pancreatic duct epithelium; (2) the
downstream MPD pressure is lower than the upstream
pressure; (3) PACC extends into pancreatic ducts when
it is a relatively small mass and the pancreatic ducts are
ruptured near the MPD. In summary, this tumor can
easily spread from the caudal side to the duodenal side.
This mechanism may be similar to that of tumor thrombus formation in the portal system [13].
Radical resection is the most important prognostic factor. Among the locoregional pancreatic cancers,
PACC has a higher curability rate than PDAC [1]. The
question of the evaluation of curability and postoperative quality of life remains. Total pancreatectomy (TP),
which might cause cholangitis, brittle diabetes, and
poor nutrition, should be considered depending on the
tumor extension in the MPD. Whether or not we select
TP is a difficult issue for patients with poor physical
condition, as in our case. The tumor extension in our
case was determined not to have spread beyond the
left line of the SMV. Ultimately, we decided to perform
radical resection as already described. We could obtain
complete curability by pathological evaluation.
Recently, neoadjuvant chemotherapy has been recommended for advanced pancreatic cancer. After
reduction of the tumor size and extension, surgical
treatment may be selected [13]. However, it is unclear
whether chemotherapy always results in tumor shrinkage. The effectiveness of postoperative adjuvant therapy
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with PACC is unclear. Our case could not consent to
adjuvant chemotherapy.

Conclusion
We described a rare pancreatic acinar cell carcinoma
that could be adequately treated using precise preoperative imaging and histopathological evaluations. When an
intraductal tumor extension in the MPD is encountered,
a diagnosis of a rare pancreatic tumor should be considered, as in our case.
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