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ABSTRACT

Undifferentiated pancreatic carcinoma, also called anaplastic pancreatic carcinoma or giant cells pancreatic carcinoma, is an uncommon
and aggressive variety of ductal adenocarcinoma. Three types of undifferentiated carcinoma of the pancreas are known: Osteclastic-like
giant cells tumor, pleomorphic giant cells tumor, and mixed giant cells tumor. Osteoclast-like giant cells tumor is characterized by the
presence of large histocytic elements with many small nuclei showing no atypia. Pleomorphic giant cells tumor is characterized by the
presence of bizarre mono- or multinucleated giant cells with atypical mitoses. The mixed giant cells tumor shows the simultaneous presence
of both histological histotypes. The histogenesis of giant cells is controversial. Currently osteoclast-like giant cells are considered reactive
elements deriving from a histiocytic lineage. Pleomorphic giant cells tumor originates from ductal epithelium with subsequent sarcomatous
transformation. The various hystotypes show different behavior in terms of survival. Pleomorphic giant cells tumor is characterized by
a worse prognosis than ductal adenocarcinoma while osteoclast-like giant cells tumor can be associated with longer survival time. The
mixed giant cells tumor presents an intermediate prognosis. In conclusion, in case of undifferentiated pancreatic carcinoma, an accurate
histopathological diagnosis can predict different behavioral pathways in terms of tumor progression and prognostic profile.

INTRODUCTION
Pancreatic cancer is the seventh leading cause of cancer
death worldwide [1]. The incidence of this aggressive
tumor is four times higher in Europe, North America and
Australia- New Zealand than in the other region of the world
[1]. In the last decades, pancreatic ductal adenocarcinoma
(PDAC), the most common histotype of pancreatic cancer,
has been well characterized with regard to morphology,
immunohistochemistry, and genetics [2, 3, 4].
More recently, series of less frequent variants of
pancreatic tumors have been reported: the clinical and
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pathological features of these rare neoplasms have
been progressively focused [5, 6, 7]. Consequently, in
addition to conventional PDAC, a significant number of
distinct pancreatic carcinoma variants with peculiar
histopathologic characteristic have been described [4].
However these variants still present unclarified clinical
and prognostic aspects. Undifferentiated pancreatic
carcinoma (UPC) is an uncommon and aggressive
histological variant of PDAC [4, 8]. UPC, also known as
giant cell carcinoma, was firstly described by Sommers
and Meissner in 1954 [9]. To date, according to the WHO
classification, UPC is categorized in two different types:
undifferentiated carcinoma (with three variants: anaplastic
undifferentiated carcinoma, sarcomatoid undifferentiated
carcinoma, carcinosarcoma) and undifferentiated
carcinoma with osteoclast-like giant cells [8].
The purpose of this manuscript is to focus on the clinical
presentation, macroscopic and microscopic features, and
prognostic profiles of different UPC histotypes.

EPIDEMIOLOGY AND CLINICAL PRESENTATION

UPC accounts for up to 5% of all pancreatic carcinomas
[10]. In a single-center retrospective series, the anaplastic
carcinoma accounted 0.3% of all primary and secondary
pancreatic tumors [11]. In a large cohort, the osteoclast-like
giant cell type represented 1.4% of all invasive pancreatic
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carcinomas [10]. UPC is more frequent in the sixth and
seventh decade of life and the highest incidence is found
about 7-8 years earlier than PDAC [10,12]. In some
series a clear prevalence has been reported in the male
population (male:female ratio=2:1) [11,13], but in a
recent review this gender difference seems to disappear
[14].
UPC usually presents with epigastric or back pain
and jaundice due to biliary obstruction; other clinical
presentations include nausea, vomiting, weight loss
and itching [8, 11, 15]. Rarely patients affected by this
variety of pancreatic neoplasm present hypercalcemia or
migratory thrombosis [8]. In medical literature, relapsing
episodes of acute pancreatitis, due to the intra-ductal
growth of the tumor, are described [8, 12]. Advanced
symptoms are related to the invasion of colon, stomach
(bleeding or stenosis), or peritoneal cavity (ascites) [8].
Physical examination can reveal the presence of a palpable
mass in the upper abdominal quadrants [16]. In advanced
stages, the occurrence of liver metastases may be the first
symptom of presentation [8]. In three cohorts of patients,
upper abdominal or back pain, nausea, and significant
weight loss, were the most frequent symptoms [11, 12,
13]. High serum levels of carbohydrate antigen 19-9 (CA
19-9) and carcino-embryonic antigen (CEA) could support
the clinical diagnosis, but are usually less elevated than in
PDAC [13].

RADIOLOGY AND MACROSCOPIC FEATURES

According to international literature, the average
tumor size of UPC varies from 2 to 25 cm, depending on
the series. UPC involves more frequently the head of the
gland [12, 13]. This predominant spatial involvement
seems to become less evident in series with larger mean
tumor sizes [16, 17]: voluminous masses can infiltrate the
entire gland in extreme cases [11]. The tumor dimension
is usually larger than PDAC (mean 5.3 cm vs. 3.2 cm in a
large series) [12]. The cross-sectional imaging used for
diagnosis and staging of UPC are computed tomography
(CT), magnetic resonance imaging (MRI), and endoscopic
ultrasound (EUS).
A dual phasic multidetector CT scan is needed for
studying the pancreatic lesions [18]. In the majority of
cases, conventional PDAC appear as a hypodense mass
in the arterial phase on CT scan: tumoral desmoplastic
reaction determines a decreased perfusion of the lesion
compared with the surrounding pancreatic tissue [18].
Differently, UPC presents as hypointense pancreatic mass
with a peripheral contrast enhancement most evident in
the portal phase [13]. The presence of pancreatic margins
erosion or infiltration of the surrounding adipose tissue
suggests a malignant lesion [18]. Furthermore, abdomen
CT shows lymphatic and hepatic dissemination or
mesenteric vessels infiltration, as in the case of PDAC [18].
These large tumors often appears as heterogeneous
masses with distinct hyper- and hypodense areas: in
many cases a differential diagnosis with benign and

malignant cystic pancreatic lesions is mandatory [13, 16].
In some reports UPC is described as a large, fluid-filled
cystic neoplasm with mural nodule on CT scan [19, 20].
In rare cases the tumor reveals itself as a large polypoid
mass in the periampullary area protruding from the main
pancreatic duct into the duodenal lumen [12, 21].
To date, T1- T2-weighted contrast enhanced MRI
with intravenous Gadolinium administration with
magnetic resonance cholagio-pancreatography (MRCP) is
considered the referral exam for pancreatic cystic lesions
[22, 23]. MRI is a second-level imaging exam in pancreatic
tumors but it is essential in defining complex masses and
allows a detailed assessment of the pancreatic ductal
system [23]. MRI can characterize with high accuracy the
morphology and nature of cystic areas and solid tissue
located between cyst walls [23]. MRCP could confirm a
dilatation of main pancreatic and common bile duct and
show a communication between the pancreatic ducts and
the cystic mass [22, 23].

EUS provides high-resolution images and fine-needle
aspiration (FNA) of the gland lesions; it is currently
crucial in the diagnostic work-up of pancreatic tumors
[24]. The echotexture of UPC tends to be heterogeneous
with the simultaneous presence of demarcated hypo- and
hyperechoic areas within the same lesion; this typical UPC
ultrasound imaging differs from conventional PDAC which
is often more uniformly hypoechoic [25]. To date EUS
FNA have gained high level of diagnostic accuracy in these
lesions: in a cytologic analysis of 15 cases, the preoperative
FNA diagnosed a pancreatic malignancy in 90% of the
cases and UPC diagnosis (with or without osteoclast-like
giant cells) was made in 8 patients [17].

In recent decades the widespread use of abdominal
imaging has led to the discovery of a growing number of
asymptomatic pancreatic tumors [5, 6, 7]. Consequently
case reports of incidentally discovered UPCs have been
recently described [21, 26].

Macroscopically these tumors show a wide range of
presentations. Small UPCs are usually well-circumscribed
smooth-surfaced nodule with focal areas of hemorrhage.
At cut, the consistency of these neoplasms can range from
firm to soft [11]. However, in most cases, at presentation
UPCs are usually large pancreatic complex masses with
cystic and solid components [11, 12, 16]. They show
hemorrhagic areas and cystic degeneration of variable
extent [16]. The cystic cavities are filled by opaque
hemorrhagic material [11]. Larger neoplasms tend to
exhibit areas of necrosis and the surrounding pancreatic
tissue is generally atrophic [11, 13]. In a minority of
cases, UPC may protrude into the main pancreatic duct
or duodenal lumen [12].
Often the UPC contains foci of conventional ductal
adenocarcinoma [16, 27, 28]. Although more rarely, it
may also be associated with mucinous cystic neoplasms or
intraductal papillary mucinous neoplasms [13, 16, 17, 20,
29].
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CLASSIFICATION AND HISTOLOGY
Currently the majority of the Authors defines two types
of giant cell tumors (GCT): Osteoclast-like giant cell tumor
(OGCT) and pleomorphic giant cells tumor (PGCT) [25,
28, 30, 31, 32]. More recently a third variant containing
both cellular types, the mixed giant cell tumor (MGCT),
also called mixed osteclastic-pleomorphic GCT, has been
described in the literature, showing the simultaneous
presence of both histological histotypes [25, 27, 28, 31, 32,
33].

OGCT is often a large cystic neoplasm and its
histological appearance resembles GCT of the bone. Rosai
firstly described a type of undifferentiated pancreatic
carcinoma containing osteoclast like giant cells [34].
Spindle-shaped cells and giant cells with multiple nuclei
are common findings. OGCT is a rare neoplasm: in a study
based on Surveillance, Epidemiology, and End Result
database it showed a frequency of about 10% of all UPCs
[10]. Microscopically this tumor is characterized by the
presence of two different cellular elements: spindle or
ovoid mononuclear cells and giant cells and osteoclast-like
giant cells (OGCs) [16]. Spindle-shaped cells are uniform
with mesenchymal differentiation and high mitotic index,
while osteoclast-like giants cells are large elements
characterized by the presence of many (frequently more
than 20) small nuclei without features of atypia [8, 25].
The nuclei of the giant cells are tiny and uniform, without
mitoses. Often ovoid mononuclear cells are detected [35].
Some mononuclear cells (histiocytic mononuclear cells)
appear regular shaped, without atypical features, and
containing a single nucleus; others ovoid mononuclear
elements (atypical mononuclear cells) present a neoplastic
morphology with bizarre nuclei [35]. The giant cells are
diffusely distributed throughout the neoplasm but they
are constantly found near to hemorrhagic areas; in many
cases these cells contain phagocytized mononuclear cells
[8]. Occasionally osteoid tissue is present [16].
PGCT is also known as sarcomatoid carcinoma [8, 31].
This neoplasm derives from ductal carcinoma but the
histological features and aggressive behavior make it a
distinct variant of pancreatic cancer. PGCT is characterized
by the presence of atypical mono- and multinucleated
pleomorphic giant cells (PGCs) and a sarcoma-like growth
pattern [31]. High mitotic activity invariably determines
lymphatic, venous, and perineural invasion [8]. In PGCT
three different cellular lines are simultaneously present
in various combinations: large eosinophilic pleomorphic
cells, spindle-shaped cells, and small regular round cells
[36]. All these cell types are aggregated in poorly cohesive
clusters surrounded by a fibrillar stroma [8]. PGCs are the
hallmark of this type of neoplasms: they consist of bizarre
mono- or multi-nucleated giant cells with irregular nuclei
with atypical mitoses [25]. The spindle cells give the tissue
a sarcomatoid appearance [8, 36].
The mixed type shows an overlap of pleomorphic
and osteoclastic-like histologic features (Figure 1) [33].
Some Investigators suggest defining pancreatic MGCT as

an independent pathological entity characterized by the
presence of a significant of PGCs into OGCT (about 30%40%) [30, 32, 37].
It is necessary to underline that in the recent past some
Authors classified only the PGCT as undifferentiated or
anaplastic pancreatic tumor, categorizing the OGCT as a
separate variety of pancreatic carcinoma [11, 38]. Also the
WHO classification of ductal adenocarcinoma of pancreas
foresees only two variants of UPC: undifferentiated
carcinoma (previously undifferentiated anaplastic
carcinoma) and undifferentiated carcinoma with
osteoclast-like giant cells [8].

The histogenesis of GCT has been widely discussed and
remains controversial due to the rarity of the neoplasm.
The origin of OGCT was debated in the past decades: based
on microscopic and immune-histochemical evidence, some
Authors favored a possible epithelial origin, while others
hypothesized an origin from mesenchymal cells [16, 27,
34, 39]. In the first description of OGCT, the giant cells
were supposed to have an epithelial origin, particularly
from acinar cells of the pancreas [34]. In 1987, Fischer
first demonstrated the mesenchymal differentiation of
OGTP, which is also able to form epithelial structures [40].
Mononuclear cells and OGCs, in fact, reacted with antibody
against vimentin, but were stained by antibodies against
α-1-antichymotrypsin (A1ACT) and α-1-antitrypsin. Recent
immune-histochemical studies definitely highlighted that
OGCs show no reactivity to epithelial markers and present
positive reactivity to histiocytic markers like CD68 and
vimentin [16, 28, 31, 35, 41] (Figure 2). Conversely the
spindle cells express epithelial markers like low-weight
cytokeratins and are frequently positive for vimentin [16,
35]. Moreover, the immunoreactivity for Ki-67 shows a
low proliferative profile of OGCs and a high proliferative
activity for spindle cells and atypical mononuclear cells.
Currently it is widely accepted that spindle-shaped cells
are tumoral elements, while OGCs are not neoplastic, but
reactive cells deriving from a histiocytic lineage [15, 16, 27,
35]. Furthermore some Authors have hypothesized that

Figure 1. A mixed giant cell tumor composed by mononuclear spindle
cells, associated with pleomorphic giant cells and scattered osteoclastlike giant cells (ematoxylin/eosin staining, 20x).

JOP. Journal of the Pancreas - http://pancreas.imedpub.com/ - Vol. 21 No. 1 – Feb 2020. [ISSN 1590-8577]

3

JOP. J Pancreas (Online) 2020 Feb 28; 21(1):01-06.

IMMUNOHISTOCHEMISTRY
PATHOLOGY

Figure 2. Pleomorphic giant cells are immunoreactive for epithelial
markers (cytokeratins 8/18), while multinucleated osteoclast-like giant
cells are negative (20x).

OGCs result from the fusion of histiocytic mononuclear
cells [35,39]. In summary, OGCT originates from epithelial
elements (acinar or ductal is still debated), spindle and
atypical mononuclear cells are the neoplastic component
of neoplasm, while OGCs are reactive histiocytic cells.

It is widely accepted that PGCT has an epithelial
origin from a ductal adenocarcinoma with a subsequent
sarcomatous transformation [31, 35]. In 1988 Silverman
reported the first series of four cases of PGCT with
immunohistochemical study [42]. All cases were positive
for vimentin while only half of the specimens stained with
cytokeratins.

PGCs frequently express mesenchymal markers such as
vimentin, but rarely histiocytic markers such as CD68 [27,
30, 31]. Furthermore, PGCs show immunoreactivity for
epithelial markers such as low-weight cytokeratins or CEA
in a significant number of cases [30, 31] (Figure 2). These
data support the hypothesis that PGCs are undifferentiated
neoplastic cells deriving from epithelial elements with a
subsequent sarcomatous transformation, expression of
the epithelial-mesenchymal transition [43]. In rare cases
PGCs are negative for both epithelial and mesenchymal
markers; these findings are compatible with an extreme
tumor dedifferentiation [35, 36]. At the same time, PGCs
share many cellular features with spindle-shaped cells:
they have an analogous immunohistochemical profile and
a similarity in the aneuploidy-hyperploidy in chromosomal
analysis. These cytological features have suggested some
Authors hypothesized an origin of PGCs from spindle cells
[30].
As expected, MGCT shows both histological
characteristics, sowing doubts on the real independent
origin of PGCT and OGCT. The concomitant presence of
these two cell lines led several investigators to suppose a
possible overlap in the origin of these tumors: OGCs and
PGCs may derive from a unique cellular precursor capable
of generating different neoplastic histotypes [27, 31, 35,
37]. Consequently, OGCT and PGCT could be two ends of a
biological spectrum of a single neoplasm [27].

AND

MOLECULAR

In the last decades, several studies focused on the
immunohistochemical profiles of the different cell types of
UPC [30, 32, 33]. OGCs constantly show a positive staining
for the histiocytic marker CD65 and less frequently for
antibody against vimentin and cathepsin D [16, 27, 30, 31,
33]; CD45 and lysozime are not constantly expressed [27,
31, 33, 37]. At the same time, OGCs are always negative
for epithelial markers such as ketarins (AE1/AE3, CAM
5.2), epithelial membrane antigen (EMA) and CEA [12,
17]. Moreover, these cells usually present negative
immunohistochemical staining to desmin, smooth muscle
actin, and rarely positive to A1ACT [11, 30, 31, 32]. Also
p53 is always negative in OGCs [12].

PGCs present immunoreactivity for keratins and CEA
in a significant number of cases; EMA is less frequently
positive [11, 17, 28, 30]. PCCs may show positive staining
for mesenchymal markers such as vimentin [31, 33,
37], while histiocytic markers, such as CD68 or CD45,
are weakly positive in rare cases [11, 27, 30, 31]. In the
majority of cases p53 is moderately to strongly reactive in
this cell type [11, 12].
Spindle-shape cells invariably express epithelial
markers like keratins (AE1/AE3, CAM 5.2, and CEA) but are
less frequently positive for vimentin [16, 31, 35]. Positive
immunohistochemical staining for A1ACT and smooth
muscle actin is also described [30,31]. These cell types are
usually negative for histiocytic markers [16].
INI-1 protein, a recently identified marker specific for
UPC, is frequently expressed in PCGs and mononuclear
cells [17]; S100, chormogranin A, and synaptophysin are
usually negative in all cellular types [11, 17].

The progression from dysplastic epithelium to invasive
pancreatic carcinoma is currently well defined due to
the extensive genetics studies on somatic mutations of
oncogenes and tumor suppressor genes. In the majority
of PDACs four driver genes are involved: KRAS, CDKN2A,
TP53, and SMAD4 [44, 45]. KRAS and CDKN2A are the more
frequent genetic alterations: activating mutations of KRAS
oncogene are found in 90% of patients and inactivation
of CDKN2A suppressor gene is present in about 95% of
cases. Moreover TP53 alterations are found in 50-80% and
SMAD4 mutations are found in 30-60% of PDACs [46].
While the sequence of genetic alteration is well studied
in PDAC, much less is known about mutations occurring in
UPC [4]. In OGCT, the KRAS mutation is well documented
in several studies [11, 30, 35]. In a recently published
study the entire exome sequencing was performed on
8 cases of OGCTs [14]. As in conventional PDAC, OGCT
presented somatic mutations in the four driver genes.
All eight cases showed alterations in KRAS oncogene and
seven cases in TP53 suppressor gene. Two OGCTs had
mutation in CDKN2A and one presented a mutation of
SMAD4 gene. In this analysis also sporadic alterations were
detected in PTEN, BAP1 and SERPINA3 genes [14]. The

JOP. Journal of the Pancreas - http://pancreas.imedpub.com/ - Vol. 21 No. 1 – Feb 2020. [ISSN 1590-8577]

4

JOP. J Pancreas (Online) 2020 Feb 28; 21(1):01-06.

study suggested that, despite their histologic differences,
conventional PDAC and UPC could share a common origin.
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