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Anaplastic carcinoma of the pancreas arising in an
intraductal papillary mucinous neoplasm: A case report
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Abstract. We herein report a case of anaplastic carcinoma
of the pancreas arising in an intraductal papillary mucinous
neoplasm (IPMN). A 68-year-old Japanese woman was
admitted to our hospital complaining of fatigue. Computed
tomography revealed an irregular mass in the pancreatic head,
which displayed high-signal intensity on diffusion-weighted
magnetic resonance imaging. Accordingly, the patient
was diagnosed with pancreatic cancer and underwent
pancreaticoduodenectomy. The histopathological findings
revealed intraductal papillary proliferative changes involving
the main and branch ducts of the pancreatic head. Based on
the immunohistochemistry results, the intraductal lesion
was diagnosed as IPMN. The pathological diagnosis for the
invasive carcinoma was anaplastic giant-cell carcinoma of the
pancreas (ACP), and the focus of IPMN dedifferentiation to
ACP was found to be located at the periphery of the IPMN.
At 18 months postoperatively, the patient remains disease-free.

Introduction

Anaplastic carcinoma of the pancreas (ACP) is a rare undiffer-
entiated tumor accounting for 2-7% of all exocrine pancreatic
tumors (1). The prognosis of ACP is poorer compared with
that of common pancreatic ductal adenocarcinoma (PDAC),
with a median overall survival of 5.2 months and a 3-year
survival rate of only 3% (1). Conversely, intraductal papillary
mucinous neoplasm (IPMN), which was recently recognized
as an epithelial exocrine neoplasm, is associated with a more
favorable prognosis compared with common PDAC (2,3).
Shon et al (4) previously reported on IPMNs with associ-
ated ACP. However, to the best of our knowledge, no case of

Correspondence to: Dr Kensuke Fujii, Department of
Gastroenterological Surgery, Shiroyama Hospital, 2-8-1 Habikino,
Habikino, Osaka 583-0872, Japan

E-mail: surl49@poh.osaka-med.ac.jp

Key words: anaplastic carcinoma, intraductal papillary mucinous
neoplasm

ACP arising in an IPMN has been reported to date. Herein,
we report a unique case of a patient with ACP arising in an
IPMN.

Case report

A 68-year-old Japanese woman was admitted to Shiroyama
Hospital complaining of fatigue in November, 2013. The
laboratory tests showed impaired liver function (aspartate
aminotransferase, 147 IU/1; alanine aminotransferase, 189 [U/I;
serum amylase, 166 IU/1). A horizontal section on a computed
tomography (CT) scan revealed an irregular mass in the
pancreatic head exhibiting lower enhancement relative to
non-tumor pancreatic parenchyma in the arterial-dominant
phase. A coronal section revealed the presence of cysts in the
inferior part of the mass, and main pancreatic duct distension
by ~11 mm (Fig. 1A). Magnetic resonance cholangiopancrea-
tography revealed stenosis of the main pancreatic and common
bile ducts, caused by the mass-neighboring cysts (Fig. 1B). The
mass at the pancreatic head displayed high-signal intensity
on diffusion-weighted magnetic resonance imaging (MRI).
The CT and MRI scans revealed no evidence of local or
distant metastases, and the superior mesenteric vessels were
not infiltrated by the tumor. The patient was diagnosed with
pancreatic cancer and underwent pancreaticoduodenectomy.
Macroscopically, the cut surface of the invasive tumor was
solid and whitish yellow, measuring 19 mm in diameter (Fig. 2).
The histopathological and immunohistochemical findings
are summarized in Figs. 3 and 4, respectively. As shown in
Fig. 3A and B, the focus of the invasive carcinoma was located
at the periphery of the IPMN. The pathological diagnosis of the
invasive carcinoma was anaplastic giant-cell carcinoma. The
IPMN cells exhibited mucin 2 immunoreactivity (anti-MUC2
monoclonal mouse antibody; dilution, 1:20; cat. no. 555926;
BD Biosciences) (Fig. 4A). The mono- and multinuclear
cells of the ACP exhibited similar immunoprofiles (mono-
clonal mouse antibody against cytokeratin 7; dilution, 1:100;
cat. no. M7014; Dako) (Fig. 4B). The mindbomb E3 ubiquitin
protein ligase 1 (MIB-1; Ki-67) mean labeling index was ~5%
around the IPMN (Fig. 4C), and ~25% in sites distant from the
IPMN (MIB-1 monoclonal mouse antibody; dilution, 1:150;
cat. no. M7240; Dako). However, a part of the IPMN with
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Figure 1. (A) Coronal section of a computed tomography scan revealing an irregular mass (arrow) in the pancreatic head exhibiting lower enhancement relative
to the non-tumor pancreatic parenchyma in the arterial-dominant phase. Cysts located in the inferior part of the irregular mass were observed. (B) Magnetic
resonance cholangiopancreatography showing stenosis of the main pancreatic and common bile ducts, caused by the mass-neighboring cysts.

high-grade dysplasia exhibited continuous transition to inva-
sive carcinoma, lacked polarity, and displayed stratified and
pleomorphic nuclei (Fig. 3C); these lesions had an MIB-1
index of ~80%. The final pathological diagnosis was IPMN
(intestinal type, involving the main and branch duct system),
with an associated invasive carcinoma of the anaplastic
giant-cell type. The tumor was classified as stage III (5). The
patient was prescribed S-1 for 6 months following surgery, and
her postoperative course was uneventful. The patient remains
disease-free at 18 months postoperatively.

Discussion

ACPs are rare and highly aggressive tumors (1), with common
symptoms including weight loss, fatigue, loss of appetite,
abdominal pain, nausea and vomiting. Three histological
variants of anaplastic carcinoma, namely the spindle-, pleo-
morphic- and giant-cell types, have been described (5). These
carcinomas are classified as undifferentiated (anaplastic),
whereas anaplastic carcinoma with osteoclast-like giant
cells (OGCs) is classified as a subtype of invasive ductal
carcinoma (6). Preoperative diagnosis of ACP is difficult;
on imaging studies, ACPs are usually detected as large,
moderately hypervascular, exophytic tumors, with large areas
of necrosis (1). Anaplastic foci may be identified in ductal
adenocarcinomas and in ectopic pancreatic tissue, although
they are not the dominant pattern of growth (7). It was previ-
ously demonstrated that OGCs are positive for the histiocytic
marker CD68, without reactivity for epithelial markers (8).
In the present case, the tumor giant cells were positive for
cytokeratin 7 and negative for CD68, suggesting an epithelial
origin.

ACP coexisting with IPMN is extremely rare, with only
6 previously reported cases (4). However, those cases, in
which there were no foci of IPMN dedifferentiation to ACP,
were considered to be ACP coexisting with IPMN rather than
ACP originating in IPMN. PDAC may develop in a pancre-
atic duct independently from an IPMN (9,10). When PDAC
originates in the vicinity of an IPMN, the distinction between
PDAC derived from the IPMN and PDAC concomitant with
the IPMN may occasionally be difficult. Definitions of these

Figure 2. Serial sections of the pancreatic tumors. The IPMN-involved ducts
appear dilated and the cut surface of the invasive tumor (arrow) is solid and
whitish yellow. IPMN, intraductal papillary mucinous neoplasm.

conditions were recommender by the Japan Pancreas Society,
mainly with regard to the topological association and histo-
logical transition between IPMN and PDAC (5,10). Due to the
evidence of ‘budding and intruding’ of the IPMN into the ACP,
our case is considered to be an ACP originating in an IPMN.
In our case, the foci where the IPMN dedifferentiated to ACP
were located at the periphery of the IPMN. The primary focus
of malignant invasive tumors is usually located in the center
of the developed mass; however, in the present case, several
other foci were present, which were also suspected as lesions
where IPMN dedifferentiated to ACP. Therefore, the dediffer-
entiation was possibly multicentric. At the site distant from the
IPMN, the anaplastic cancer cells became larger and exhibited
a higher MIB-1 index, suggesting further dedifferentiation
with increased proliferation and infiltration of the tumor cells.
In addition, the frequent giant cells positive for cytokeratin 7
support the hypothesis of an epithelial origin and dedifferen-
tiation of the IPMN.

In conjunction with the finding that a subset of
IPMN-associated invasive carcinomas tend to have a better
prognosis compared with adenocarcinomas arising in the
setting of pancreatic intraepithelial neoplasia (PanIN), an
emerging consensus suggests that there are two major path-
ways leading to the development of invasive carcinoma in
the pancreas: One that is more aggressive (via PanIN and
pancreatobiliary-type IPMN precursors) and a second that is
more indolent (via intestinal-type IPMN precursors) (6). It is
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Figure 3. Hematoxylin and eosin-stained sections of the tumor. (A) The arrows indicate the invasive carcinoma. Irregularly dilated abnormal ducts involved
by the intraductal papillary mucinous neoplasm (IPMN) may be seen in and beneath the invasive cancer component; magnification, x1. (B) Area of the open
square shown in (A); magnification, x10. The arrows indicate the main pancreatic duct involved by the IPMN. (C) Area of the open square shown in (B);
magnification, x40. Photomicrograph of the intestinal-type IPMN with high-grade dysplasia. Part of the IPMN was budding and intruding into the surrounding
anaplastic lesion (arrow). (D) Area of the open square shown in (C); magnification, x100. The IPMN cells exhibited continuous transition to invasive anaplastic

carcinoma. The arrow indicates bizarre-appearing giant cells.

Figure 4. Immunohistochemical analysis of the pancreatic tumor. (A) The intraductal papillary mucinous neoplasm (IPMN) cells exhibited mucin 2 immu-
noreactivity. (B) The mononuclear and multinuclear cells of the anaplastic carcinoma (ACP) exhibited immunoreactivity for cytokeratin 7. (C) A higher
mindbomb E3 ubiquitin protein ligase 1 labeling ratio was observed in the IPMN with high-grade dysplasia compared with the ACP (asterisk).

possible that these major pathways to invasive carcinoma are
applicable to ACP as well. Thus, the prognosis of ACP derived
from IPMN is not necessarily poor.

In conclusion, ACP is associated with a poorer survival
compared with invasive PDAC. Irrespective of the treatment,
the prognosis for this type of tumor remains grave, due to
its aggressive nature and rapid recurrence. IPMNs in the
clinical field of invasive pancreatic carcinoma should not
be overlooked and, in cases of ACP derived from IPMN,
immunohistochemistry should be applied to determine

whether they are of the intestinal type histologically. The
case presented herein may enable a better understanding of
the pathogenesis of ACP.
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