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Osteoclastic giant cell tumor of the 
pancreas with osteoid and bone 
formation: a case report

Ioannis Provatas1* , Dimitrios Sabaziotis1, 
Chrissa Stamou1, Georgia Mitropoulou2, Helen 
Trihia3

ABSTRACT

Background: Extraosseous giant cell tumors involving visceral organs (pancreas, kidneys, bladder, etc.) and soft tissues present 
similar histological features to those occurring in the bones. Rarely, they may affect pancreas and their origin remains still 
controversial, with some authors supporting the epithelial and some others the mesenchymal origin. 

Case Presentation: We report the case of a pancreatic giant cell tumor with osteoclast-like cells, negative for epithelial markers. A 
64-year-old man presented with a 2-month history of progressively worsening abdominal pain, radiating to the lumbar region. He 
reported no other symptoms. The abdominal clinical examination was unremarkable and there was no associated jaundice. Liver 
function tests remained within normal limits. His past medical history had nil of note. He underwent an outpatient abdominal 
computed tomography which revealed a large cystic lesion at the body of the pancreas measuring 10 × 7 × 6.5 cm. We proceeded 
with a limited excision of the pancreatic mass alone, avoiding major dissections that would unnecessarily increase morbidity and 
mortality and the post-operative course was good. The histological morphological and immunohistochemical assessment revealed 
two tumor cell types: osteoclast-like multinucleated giant cells and pleomorphic mononuclear cells, with bone formation and 
without important cellular and nuclear atypia. 

Conclusion: Pancreatic giant cell tumors with osteoclast-like giant cells are rare tumors of the pancreas with various clinical 
characteristics and controversial origin. En bloc resection has prevailed as the only beneficial treatment so far.
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Background
Giant cell tumors are neoplasms met commonly in bones. 
In contrast, extraosseous giant cell tumors involving vis-
ceral organs (pancreas, kidneys, bladder, breast, thyroid, 
parotid, colon, skin, mediastinum, heart) and soft tissues 
are very rare and present similar histological features to 
those occurring in the bones. Adenocarcinoma of the pan-
creas is a common gastrointestinal malignancy accounting 
for most of the patients with pancreatic masses [1], whereas 
the Giant cell tumors involving the pancreas are very rare, 
representing less than 1% of non-endocrine pancreatic 
tumors [2]. The origin of this kind of tumor remains still 
controversial, with some authors supporting the epithelial 
and some others the mesenchymal origin. Nevertheless, in 
the latest WHO classification of Digestive System Tumors, 
the term “osteoclastic giant cell carcinoma” is considered 
an accepted term for the undifferentiated carcinoma with 
osteoclast-like giant cells [3]. Giant cell tumor of the pan-
creas usually affects patients in the 6th to 7th decade of life, 
with an equal male to female ratio [4]. Pancreatic giant cell 
tumors (PGCTs) mostly involve the body and tail of the 

pancreas, unlike pancreatic adenocarcinoma which mainly 
involves the head. Morphologically, they are usually cystic 
lesions of significant size with associated hemorrhage and 
necrosis. In this study, we report the case of a pancreatic 
giant cell tumor with osteoclast-like cells, negative for epi-
thelial markers.

Case Presentation
A 64-year-old man presented with a 2-month history of 
progressively worsening abdominal pain, radiating to 
the lumbar region. He reported no vomiting; diarrhea, or 
fever, and no precipitating factors were identified. The 
abdominal clinical examination was unremarkable and 
there was no associated jaundice. Liver function tests 
remained within normal limits. His past medical history 
had nil of note. 

He underwent an outpatient abdominal computed 
tomography (CT) which revealed a large cystic lesion 
at the body of the pancreas measuring 10 × 7 × 6.5 cm 
which appeared to be compressing rather than invading E
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the adjacent structures. There were septa within the cystic 
component of the lesion. Imaging identified no ascites 
or distant metastasis, and the patient was referred to our 
Surgical Department for further management. 

Laboratory values at admission were as follows; hemo-
globin = 9.2, Glucose = 159, Bilirubin =1.54, c-reactive 
protein = 1.77, carcinoembryonic Antigen (CEA) = 2.08, 
CA19-9 = 7.42.

The size of the lesion on preoperative imaging was 
suggestive of malignancy; therefore, we proceeded to 
an exploratory laparotomy with a view to resection. The 
mass itself was encapsulated and could be dissected free 
from the remaining pancreatic tissue. Inside the cystic 
component, there was some dark red fluid and necrotic 
debris. However, intraoperatively, extensive retroperito-
neal disease was identified. There were large lymphatic 
blocks encircling the celiac vessels, small volume of dia-
phragmatic disease, and a distinct retroperitoneal mass. 
Since the disease was unresectable, we proceeded with 
a limited excision of the pancreatic mass alone, avoiding 
major dissections that would unnecessarily increase mor-
bidity and mortality.

The patient’s postoperative course was complicated 
with a retroperitoneal bleed that required a laparotomy 
and washout on day 7. He made an uneventful recovery 
on the Ward after that.

Macroscopically, the resected surgical specimen con-
sisted of an oval-shaped mass measuring 11.6 × 7.4 × 6.9 
cm, with an irregular surface. The interior of the mass 
showed an extended cystic degeneration, containing mul-
tiple cystic spaces, with variably thick elastic/sclero-elas-
tic walls, filled with dark red hemorrhagic material. At the 
periphery of the neoplasm, pancreatic tissue was recog-
nized, retaining its normal lobular architecture. The surgi-
cal specimen was formalin-fixed, and the obtained sections 
were embedded in paraffin, to be processed according to 
routine tissue protocol and to be studied using common 
hematoxylin-eosin stain.

Histologically, the tumor was composed of two cell 
types: osteoclast-like multinucleated giant cells and ple-
omorphic mononuclear cells, without important cellu-
lar and nuclear atypia. The stroma between these cells 
was fibrotic, with prominent bone and osteoid forma-
tion, at the edge of which quite a lot of the multinu-
cleated giant cells were attached. (Figures 1-4) Also, 
there were a lot of hemosiderin-laden histiocytic aggre-
gations. The mitotic count was low (checked also with 
Phospho-Histone H3 antibody), ranging to 3-4 mitoses 
/ 10 high resolution visual fields (×400). The remaining 
segment of pancreatic parenchyma did not show impor-
tant lesions.

Immunohistochemically, the osteoclast-like multinu-
cleated giant cells were positive for cluster differentia-
tion (CD)68 (Figure 6) and negative for cytokeratin (CK)
AE1/AE3 (Figure 5) CK7, CK20, epithelial membrane 

antigen (EMA), p53, CEA, CD34, Actin, Desmin, and 
Mucicarmine. Fibrous tissue was positive for Vimentin. 
The cell proliferation rate Ki-67 was relatively low 
(~10%). The surgical resection margins of the specimen 
were free of tumor. Based on the above findings, the diag-
nosis of osteoclastic giant cell tumor of the pancreas was 
established.

Figure 1. Giant cells with osteoid - bone formation, hematoxylin 
– eosin ×10.

Figure 2. Giant cells with bone formation, hematoxylin - eosin ×10.

Figure 3. Tumor giant cells, hematoxylin - eosin ×20.
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Discussion
It was Rosai [5] that first reported a pancreatic giant cell 
neoplasm, followed by Alguacil - Garcia, and Weiland 
with a similar publication [6]. Giant cell tumors present 
usually in the bones. The primary site of such tumors has 
been described in various other organs such as the gall-
bladder, urinary bladder, lungs, breast, etc.; however, 
the pancreas appears to have a greater affinity for such 
lesions. Irrespective of their location, the morphological 
characteristics are similar. 

PGCTs are exceedingly rare. They were firstly 
described by Sommers and Meissner, and they were 
classified in three types: osteoclastic, pleomorphic, and 
mixed. WHO has grouped them under the name “undif-
ferentiated carcinoma with osteoclast-like giant cells”, 
although, their origin and biological behavior remains 
unclear, given their rarity. 

Although there are few reported cases in the literature, 
pancreatic osteoclastic giant cell tumors usually present in 
the sixth to seventh decade of life. Both sexes are affected 
equally. Predominant symptoms are mild abdominal pain 
and unintentional weight loss. Jaundice due to malignant 
obstruction may also be present. The above rare lesions 
tend to be of significant size, with a diameter greater than 
5 cm in most cases. Acute pancreatitis can also be the first 
presentation of an occult pancreatic malignancy [7]. The 
underlying pathophysiologic mechanism is either obstruc-
tion of the pancreatic duct or direct parenchymal invasion. 
There is a single report of a pancreatic osteoclastic giant 
cell tumor presenting with recurrent acute pancreatitis and 
persistent hyperamylasemia [8].

The giant cell containing neoplasms of the pancreas 
have certain similar macroscopic features besides their 
large size. PGCTs mostly involve the body and tail of 
the pancreas, unlike pancreatic adenocarcinoma which 
mainly involves the head. Most of the described cases 
have a cystic component and are multiloculated [9]. The 
diagnosis of these tumors in pancreatic tissue is estab-
lished through morphological and immunohistochemical 
examination. Based on WHO Classification, undifferenti-
ated carcinomas with osteoclast-like giant cells, otherwise 
osteoclastic giant cell carcinoma, should contain three 
distinct cell types: non-neoplastic osteoclast-like multinu-
cleated giant cells, a mononuclear histiocytic component 
and neoplastic mononuclear cell population. They may be 
graded based on the system proposed by the Netherlands 
Committee on Bone Tumors and taking in consideration 
the number and the proportion of osteoclastic giant cells 
and the background cells [10]. However, in our case, the 
tumor contained osteoclastic multinucleated giant cells 
and minimally atypical pleomorphic histiocytes, positive 
for CD68 and negative for epithelial markers, proving 
their histiocytic origin.

The differential diagnosis of osteoclastic giant cell tum-
ors included pancreatic anaplastic carcinoma, mucinous 

cystic neoplasms, undifferentiated pleomorphic sarcoma 
(malignant fibrous histiocytoma) with giant cells, leio-
myosarcoma, and metastatic bone sarcoma. Pancreatic 
anaplastic carcinoma was excluded, as it shows carci-
nomatous areas with glandular/tubular/acinar differen-
tiation, focally positive for cytokeratins and EMA. The 
same, mucinous cystic neoplasms were excluded because 

Figure 4. Surgical margins, hematoxylin - eosin ×4.

Figure 5. Immunohistochemistry, CKAE1/AE3 ×10.

Figure 6. Immunohistochemistry, CD68 ×10.
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there was no epithelial component showing glandular - 
mucinous morphology and differentiation and no tumor 
cell was positive for cytokeratins, CEA, and mucicarmine. 
Undifferentiated pleomorphic sarcoma with giant cells 
was not finally considered, as the tumor showed prominent 
malignant osteoid formation being CD34 negative. There 
was no evident smooth muscle differentiation suggesting 
that the tumor could correspond to a leiomyosarcoma, a 
fact that was confirmed by the negative actin and desmin 
immunohistochemical stains. The possibility of metastatic 
bone sarcoma was excluded by the clinical picture and the 
laboratory findings.

Although isolated reports of these tumors have been 
increasing over the last decade, its clinical course is still 
obscure. Recent studies have indicated that these tumors 
have a more protracted course relative to the conventional 
invasive pancreatic ductal adenocarcinomass with greater 
resectability. Togawa et al. [11] reported the primary tumor 
to be resectable in 88% of the reviewed cases. The liver 
and regional lymph nodes appear to be the predominant 
site for metastasis. En bloc resection of adjacent organs 
was also needed for giant tumors to achieve free surgical 
margins. Shiozawa et al. [12] reported the mean survival 
at 20.4 months. 

Due to the rarity of the tumor, adjuvant treatment 
options have not been adequately evaluated. Bauditz et al. 
[13] reported their results with palliative chemotherapy; a 
combination of cisplatin, etoposide and ifosfamide. They 
only achieved partial remission. In our literature search, 
we encountered two reports on adjuvant chemotherapy 
with gemcitabine and one report of adjuvant radio-chemo-
therapy. Patients survived free of recurrence, thus, high-
lighting the clinical significance of resection. To correlate 
the clinical response to treatment with histopathological 
features, Nai et al. [14] suggested that adjuvant radiother-
apy might be more appropriate for patients with pancreatic 
Osteoclastic giant cell tumors (OGCTs) of mesenchymal 
differentiation who may have anyway better prognosis, 
whereas chemotherapy might be more suitable for patients 
who have Pancreatic OGCTs of predominant epithelial 
differentiation. 

Conclusion
Pancreatic giant cell tumors with osteoclast-like giant cells 
are rare tumors of the pancreas with various clinical char-
acteristics and controversial origin. En bloc resection has 
prevailed as the only beneficial treatment so far, since the 
role of adjuvant or neo-adjuvant chemotherapy or radio-
therapy, has not been yet clearly clarified [15]. Prognosis 
of the Pancreatic OGCTs seems to be more favorable than 
that of the usual ductal pancreatic carcinomas, especially 
in resectable cases; however, surgery with curative intent 
may not always be feasible as some patients have already 
developed the metastatic disease at the time of diagnosis.

List of Abbreviations
CD Cluster Differentiation
CEA Carcinoembryonic Antigen
CK Cytokeratin
EMA Epithelial membrane antigen
OGCT Osteoclastic giant cell tumor
PGCT Pancreatic giant cell tumor
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Summary of the case

1 Patient (gender, age) Male, 64 years old
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3 Symptoms Two-month history of progressively worsening abdominal pain, radiating to the lumbar region

4 Medications -

5 Clinical procedure Surgical Resection

6 Specialty Pathology
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