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Undifferentiated carcinoma with
osteoclast-like giant cells of the pancreas: A case report
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Abstract. Undifferentiated carcinoma with osteoclast-like
giant cells of the pancreas (UCOGCP) is arare pancreatic tumor
that accounts for <1% of all primary pancreatic malignant
tumors. Although the tumor is considered a variant of pancre-
atic ductal adenocarcinoma, there are substantial differences
in the clinicopathological characteristics between UCOGCP
and pancreatic ductal adenocarcinoma. Imaging examinations
are useful in making a correct diagnosis, and providing a
reasonable and effective surgical treatment regimen; however,
the imaging characteristics of UCOGCP require further inves-
tigation. The present report describes a rare case of UCOGCP
with rapid progression and poor prognosis. The patient could
not undergo surgery and received chemotherapy drugs only.
Chemotherapy did not markedly improve the outcome, and a
follow-up 6 months after discharge showed that the patient had
died. The present report describes this case and summarizes
the available imaging findings to increase awareness, and to
improve early diagnosis of this rare disease and therapeutic
outcomes.

Introduction

In pancreatic cancer, pancreatic undifferentiated carci-
noma is a rare subtype, and in previous studies, the rate
of pancreatic undifferentiated carcinoma varied between
reported series from 0.1 to 0.7% (1,2), with an age-adjusted
prevalence of 0.027/100000 persons (3). It has been divided
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into two categories based on the last WHO Classification:
osteoclast-like giant cell carcinoma and pleomorphic giant
cell carcinoma (4,5). Undifferentiated carcinoma with
osteoclast-like giant cells (OGCs) of the pancreas (UCOGCP)
accounts for less than 1% of all pancreatic malignancies,
which is an aggressive malignant variant of pancreatic ductal
adenocarcinoma and commonly encountered in middle-aged
and elderly males (6-8). In contrast to pancreatic tumors
without OGCs, UCOGCP can grow to a larger size and be
accompanied by polypoid growth or cystic lesion (5); thus, it
is frequently diagnosed at an advanced stage, which prevents
effective resection. It is for this reason that the prognosis
of the UCOGCP was initially thought worse than that of
invasive ductal carcinoma (9). The initial clinical symptoms
of UCOGCP are often atypical, making an accurate early
diagnosis difficult and easily misdiagnosed. Early detection of
the tumor is important for the improvement of outcomes, and
effective tools are needed for this purpose, such as imaging
examination, which serves a significant role in evaluating the
location and nature of the tumor in a noninvasive manner,
assisting clinicians in formulating and adjusting treatment
plans. However, the clinical and imaging features of UCOGCP
are poorly understood. Herein, we describe an exceedingly rare
case of rapidly progressive UCOGCP to summarize the clini-
copathological and radiologic features of this rare neoplasm
and, consequently, raise awareness of early diagnosis.

Case report

A 78-year-old male patient presented to our hospital with
chronic intermittent pain in the left upper abdomen for one
year and progressive aggravation for one month. The patient
had been diagnosed with pancreatitis at a local hospital 1 year
ago, and the pain symptoms were relieved after medical treat-
ment. One month prior, he presented with marked left upper
abdominal pain that increased while standing upright or
walking. The patient had no history of trauma, high blood pres-
sure, or diabetes, nor did he have a family history of pancreatic
cancer. Physical examination revealed that his heart rate, body
temperature and blood pressure were 87 bpm, 36.2°C, and
140/80 mmHg, respectively. The abdomen was soft and had
left upper abdominal tenderness without abdominal muscle
tension or rebound tenderness. Laboratory tests showed the
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Figure 1. (A) On the plain CT scan, a large mass with heterogeneous density and indistinct borders located in the pancreatic body (white arrow), and ductal
dilatation of the main pancreatic duct (red arrow) were observed. Contrast-enhanced axial CT images showed the mass (white arrow) with heterogeneous
enhancement in the (B) arterial and (C) venous phase. (D) CT angiography revealed the presence of obvious portal vein stenosis with portal hypertension (white
arrow). (E) CT-multiplanar reconstruction of the portal vein indicated stenosis of the vascular lumen (white arrow). (F) Three-dimensional reconstruction
showed a large amount of collateral circulation around the spleen (white arrow). CT, computed tomography.

Figure 2. (A) Whole-body F-18-deoxyglucose PET, (B) axial
F-18-deoxyglucose PET, (C) CT and (D) PET/CT fusion images showed
a mass in the pancreatic body (black arrow), with increased radioactivity
uptake (maximum standardized uptake value, 7.9). CT, computed tomog-
raphy; PET, positron emission tomography.

following levels (reference range for normal): carbohydrate
antigen 199 (CA199), serum amylase, and serum potassium
levels were 1968 U/ml (0-37 U/ml), 332 U/L (35-135 U/L),
and 3.1 mmol/l (3.5-5.5 mmol/l), respectively. Abdominal
computed tomography (CT) revealed an irregular mass
located in the pancreatic body and tail with no clear boundary,
pancreatic body and tail atrophy, and the pancreatic duct
dilation significantly. CT enhancement scan showed a central
region with non-enhancement low-density but enhancement
of the surrounding region of the tumor (Fig. 1A-C). On CT
angiography, the structure of the splenic vein was not clearly

displayed, and portal vein stenosis with portal hypertension
(Fig. 1D-F). 18F-FDG (F-18-deoxyglucose) positron emission
tomography (PET)/CT revealed a semisolid (cystic with solid
fractions) mass measuring 4.5x3.5 cm on CT images with a
maximum standardized uptake value of 7.9 in the pancreatic
body (Fig. 2). Endoscopic ultrasonography (EUS) showed that
the posterior wall of the upper portion of the gastric body
was raised from the surface of the pancreas, revealing gastric
varices (Fig. 3A). Ultrasonography showed an ill-defined
hypoechoic mass lesion in the pancreatic body measuring
4.5x3.5 cm (Fig. 3B). Endoscopic ultrasound-guided tissue
sampling for histological examination confirmed the presence
of highly pleomorphic neoplastic cells and non-neoplastic
osteoclast-like giant cells. Immunohistochemical staining
revealed CD68 reactivity in OGCs, and the Ki-67 labeling
index was 15% (Fig. 3C and D). Unfortunately, at the time of
diagnosis, the patient's disease had advanced beyond the time
of surgical intervention. According to the guidelines of the
Chinese Society of Clinical Oncology, patients were treated
with the following chemotherapy regimen: gemcitabine was
administered on the first day and eighth day as an intrave-
nous infusion over 30 min at a dose of 1200 mg, and tegafur,
gimeracil, and oteracil potassium capsules were administered
continuously at a dose of 80 mg/day orally for 14 consecutive
days (3 weeks for a treatment course). Unfortunately, despite
receiving chemotherapy, the patient showed a poor response
to systemic chemotherapy because his condition quickly
worsened, and he died 6 months after hospital discharge.

Discussion

Undifferentiated carcinoma of the pancreas (UCPs), also
known as giant cell carcinoma, pleomorphic large cell carci-
noma, or sarcomatous carcinoma, is a highly malignant tumor
with poor prognosis (10). UCPs are arranged in two categories
depending on the presence or absence of OGCs because OGCs
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Figure 3. (A) Gastroscopy revealed a submucosal elevated lesion in the gastric body (white arrow heads). (B) Endoscopic ultrasound indicated a mass in the
body of the pancreas (white arrow heads). (C) A mixture of highly pleomorphic neoplastic cells and non-neoplastic osteoclast-like giant cells was observed
under a microscope (hematoxylin and eosin; magnification, x20). (D) Immunohistochemical staining of CD68 was performed to assess the reactivity of

osteoclast-like giant cells (magnification, x20).

may have different clinical features and affect the prognosis of
patients (5). UCOGCP is an exceedingly rare non-endocrine
tumor prevalent in elderly patients with no sex differences (11).
The clinical findings are nonspecific, including weight loss,
abdominal pain, a palpable mass, and fatigue, as they may
also be present in nonmalignant infectious or inflammatory
conditions as well as other types of cancers. Since the atypical
imaging characteristics of these pancreatic lesions, it is chal-
lenging to make preoperative diagnosis, many cases reported
in the literature were diagnosed after surgery (11).

UCOGCRP is a unique variant of pancreatic ductal adeno-
carcinoma, and the histopathological and clinical features of
UCOGCP was differ from those of normal ductal adenocar-
cinoma (12). Histologically, UCOGCP comprises three main
cell types: multinucleated OGCs (non-neoplastic cells without
cytologic atypia), mononuclear cells, and rapidly proliferating
tumor cells. OGCs are mainly found in regions adjacent to
hemorrhage or necrosis, and the existence of OGCs is the
representative histological feature of UCOGCP. However, the
origin of OGCs is controversial, and some cytological studies
have shown that OGCs are of epithelial origin, suggesting
that they may be involved in a metaplastic process (5).
Immunohistochemically, it has been reported that some tumor
cells in UCOGCP express vimentin, keratin, and p53-positive,
while OGCs in UCOGCP were positive for vimentin and expres-
sion of CD68 but negative for keratin and p53 (10). The clinical
findings can be summarized as follows: (I) there are no specific
clinical symptoms, common symptoms include abdominal
pain, weight loss, and fatigue, and gastrointestinal symptoms

and jaundice have been reported occasionally; (II) the vast
majority of reported cases showed masses larger than 3 cm,
which suggests that the tumor tends to grow rapidly and cause
hemorrhage, necrosis, or cystic degeneration; (III) the average
age of onset is 60-70 years (8,13); (IV) UCOGCP can occur in
any part of the pancreas but they are slightly more common in
the tail and body. Among the serum tumor biomarkers, serum
levels of CA199 were significantly increased in our case, which
is different from those previously reported (8), suggesting that
the specificity of preoperative CA199 may not be high and it is
very limited in helping clinical diagnosis.

Imaging examinations, including CT, magnetic resonance
imaging (MRI), EUS, and PET/CT, are essential and helpful
for determining the correct preoperative diagnosis, and they
assist in the development or modification of treatment strate-
gies. However, there are currently very few reports on imaging
findings of UCOGCP. In non-contrast CT scans, according
to the components of the mass, UCOGCP appeared as solid,
cystic-based, or mixed cystic-solid lesions with relatively clear
margins, but it can also invade neighboring tissues and organs,
thereby exhibiting poorly defined boundaries with surrounding
tissues (14,15); also, cystic changes and intratumoral hemor-
rhage can be seen in larger lesions. On contrast-enhanced
CT images, cystic lesions commonly exhibit slight peripheral
enhancement, and the internal solid components of mixed
cystic-solid lesions are continuously enhanced in the arterial,
portal venous, and delayed phases; delayed enhancement style
in enhanced CT scans has certain guiding significance for
the differential diagnosis of pancreatic tumors, while a tumor
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manifests as cystic-solid performance, well-circumscribed,
with calcification, and contrast-enhanced thick wall, thus,
the possibility of a UCOGCP should be considered (15,16).
Three-dimensional reconstruction CT techniques (3D CT)
play an important role in assessing the spatial location and
extent of a lesion, which is crucial for the success of a surgical
procedure. In our case, using 3D CT technology, we were able
to comprehensively evaluate the condition of the patient and
the tumor progression. According to a literature review, on
MRI, UCOGCEP typically exhibits hypointense on T1-weighted
imaging and T2-weighted imaging, and on diffusion-weighted
imaging; a cystic component of UCOGCP was hyperintense
on T2-weighted imaging, which played a certain role in distin-
guishing UCOGCP from other tumors (17). However, other
tumor components, including hemosiderin, dense fibrosis,
hyalinization, and necrotic calcification/ossification, may alter
the MRI signal to cause difficulties in the differential diag-
nosis between UCOGCP and others (18,19). EUS has become
an essential tool for clinical applications in oncology and is
currently used for the rapid diagnosis and treatment of pancre-
atic cancer via ultrasound-guided needle biopsies of suspected
tumors in patients who cannot undergo surgery (20). In addition,
compared to other pancreatic malignancies, UCOGCP tends
to be larger; thus, endoscopic ultrasound-guided fine-needle
aspiration of tumors can be practical, safe, and provide high
diagnostic accuracy (21). Abnormal metabolism is one of the
most prominent characteristics of tumors, and PET/CT is very
sensitive to alterations in local metabolism, has been widely
used for diagnosis, staging, and therapeutic response assess-
ment in oncology, and can detect neoplasms in the absence of
marked anatomic changes. UCOGCP is often detected at an
advanced stage; therefore, the tumor volume is usually large,
and resection is not suitable. If detected in the early stages, the
chances of cure by surgical resection may increase. Based on
the literature, there have been few reports on the detection of
UCOGCEP using PET/CT, and the smallest lesion visualized
using PET/CT was 1.0 cm (22). Therefore, a comprehensive
consideration of the results of various imaging tests can assist
in clinical evaluation and decision-making among validated
treatment options and significantly improve patient outcomes.

To date, there is no standard treatment regimen for
UCOGCP and the preferred treatment option is surgical resec-
tion. However, the primary tumor lesions in these patients tend
to be relatively large, the surgical outcomes are unsatisfactory,
and predicted survival is very short. Although a few patients
achieve relatively long-term disease-free survival, the majority
die because of rapid disease progression within one year after
surgery (23,24). When surgery is not an option or the patient
rejects surgery, chemotherapy may be an option. However, as
there have not been many reports on this rare disease, there
is no standard chemotherapy program for UCOGCP, and
pancreatic cancer responds poorly to most chemotherapeutic
agents (25). In our case, the patient had already lost the oppor-
tunity for surgical removal of the tumor and was forced to
accept chemotherapy, but the prognosis is unfortunately still
not very encouraging. Thus, a more in-depth investigation of
how to improve treatment efficacy and choose the optimal
treatment for patients is required.

UCOGCP must be differentiated from several other
pancreatic tumors. Typically, pancreatic carcinomas are

hypodense masses with mild enhancement, and serum levels of
CA199 are often elevated. Solid pseudopapillary tumors of the
pancreas are mostly found in young women and are commonly
located in the pancreatic body and tail. A contrast-enhanced
CT scan showed centripetal enhancement. Pancreatic serous
cystadenomas often manifest as multilocular cystic masses
with uneven walls and internal septation thickness on imaging.
Other differential diagnoses include neuroendocrine tumors,
pancreatic pseudocysts, and several other rare tumors (16).
However, owing to the rarity and overlapping radiological
features of these pancreatic tumors, it is difficult to make an
accurate differential diagnosis.

Clinically, UCOGCEP is rare and commonly found in
middle-aged and elderly populations. The clinical symptoms
of UCOGCP are not typical, and the major imaging findings
of this tumor include a large mixed cystic and solid mass in the
pancreas. Imaging examination, such as CT, PET/CT, EUS, can
help to make early diagnosis, develop individualized treatment
plans and improve the prognosis of patients with UCOGCP.
However, a definitive diagnosis should be concluded based
on pathological examinations. Since UCOGCP is commonly
diagnosed and treated at an advanced stage, surgical treatment,
radiotherapy, and chemotherapy may have difficulty achieving
ideal therapeutic effects; thus, early diagnosis and intervention
are crucial for the survival of patients with UCOGCP. In the
future, studies with larger sample sizes are required to better
understand UCOGCP.
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