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CASE PRESENTATION

• A 70 year old female presented with a 2-month history of 
increasing abdominal pain, nausea, bloating and loose bowel 
movements. 



PHYSICAL EXAMINATION AND LABS

• Positive physical examination findings included fatigue, abdominal
pain and constipation, difficulty urinating, back pain and skin rash.
Behavioral symptoms were positive for dysphoric mood and patient
appeared nervous and anxious.

• Laboratory workup was positive for elevated BUN, creatinine, and
potassium (6.0). CA9-19 was markedly elevated (2,069). CBC
appeared unremarkable.



IMAGING

• MRI of the abdomen revealed a partially necrotic heterogeneous
6.5 x 6.3 cm mass, arising from the pancreatic head and neck with
mass effect ventrally upon the left lobe of the liver and stomach.
Multiple liver lesions suspicious for metastatic pancreatic
adenocarcinomatous disease were identified. Overall pattern is
most consistent with pancreatic malignancy and hepatic
metastasis.



PATHOLOGY

• Ultrasound guided liver core biopsy demonstrated sheets of epithelioid and
spindled cells with pleomorphic, hyperchromatic nuclei. No necrosis or glandular
formation was identified. Steatosis of adjacent liver is present.
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YOUR OPINION



IHC

• Immunohistochemical test for Epithelial differentiation: AE1/AE3, Cytokeratin 7, Cytokeratin
20, Cytokeratin19, GATA3, Mammaglobin, PAX-8, CEA monoclonal, p40, HNF1B, and TTF-
1/CK5 : NEGATIVE.

• Immunohistochemical stains for hepatocellular differentiation, Arginase-1, HepPar-1, Albumin
ISH, Glypican-3, were also NEGATIVE.

• To rule out a malignant melanoma S100 and Melanoma Cocktail are performed and both
were negative. INI was retained, and NTRAK was not expressed.

• To rule out a large cell lymphoma and a dendritic cell sarcoma immunostains for CD45,
CD30, CD21, CD23, CD35 and CD99, are performed and all are negative.



VIMENTIN: POSITIVE



SATB2: POSITIVE



DIAGNOSIS?



OSTEOID MATRIX



OSTEOCLAST LIKE CELLS



• SATB2 is an immunohistochemical marker used to identify lower gastrointestinal and
bone forming tumors. It is a DNA-binding transcriptional regulator that plays an
essential role in skeletal development and is sensitive for osteosarcoma formation.
Nuclear immunoreactivity was detected in 100% of skeletal osteosarcomas and
other osteoid producing tumors.



• Genetic testing revealed positive KRAS, TP53, MYC and CDKN2A 
mutations. 



MALIGNANT EPITHELIOID TUMOR WITH 
OSTEOID DIFFERENTIATION

• In the setting of a co-existent large pancreatic mass (radiologically-
proven but not biopsied) would be consistent with an extremely rare
case of extra-skeletal osteosarcoma of pancreas metastatic to the liver
or alternatively, a metastasis of an osteosarcomatous component of a
primary pancreatic carcinosarcoma with osteoid differentiation to the
liver.



• Extraskeletal osteosarcoma (ESOS) is a rare aggressive mesenchymal soft-tissue
neoplasm that accounts for 1% of all soft-tissue sarcomas and for approximately 2%
to 5% osteosarcomas.

• Osteosarcoma of the bone usually presents in the first two decades of life, whereas
extraskeletal osteosarcoma of the parenchymal organs affects both sexes
predominately in their 5th or 6th decades of life. Extraskeletal tumor is diagnosed
based on osteoid, cartilage or chondroid matrix formation; it lacks an underlying
bone connection. Supposedly, it arises from bone metaplasia of fibrous tissue.

• 70% and more of these tumors progress to local recurrence and regional and/or
distant metastasis, to include lung, lymph nodes, bone and skin as the most common
sites. The prognosis is very poor. The 5-year survival ranges from 25% to 77% and
patients with metastatic lesions have a morality rate over 60%. Over 70% progress to
local recurrence and metastasis, commonly to the lungs, lymph nodes, bone, skin
and liver. Although the lower extremities and retroperitoneum are two most common
sites, ESOSs metastasis have been reported in breast, larynx, esophagus, liver, kidney,
duodenum, urinary bladder, orbit, and skin.



DIFFERENTIAL DIAGNOSIS:

• Primary hepatic ESOS; 

• Primary or metastatic carcinosarcoma;

• Primary ossifying mixed-tumor of liver (primary nested 
stromal- epithelial tumor of liver); 

• Osteosarcoma metastatic to the pancreas;

• Osteoclastic giant cell tumor of pancreas metastatic to the 
liver. 



PRIMARY HEPATIC ESOS

• Primary hepatic osteosarcoma presents as an undifferentiated spindle cell neoplasm admixed 
with foci of osteoid formation. The calcified area is composed of multiple osteoid islands 
surrounded by undifferentiated spindle cells. The malignant spindle cells are remarkable by 
pleomorphism, vesicular nuclei with inconspicuous nucleoli, irregular nuclear membrane and 
indistinct cytoplasmic borders. The spindle cells are positive for vimentin and negative for desmin, 
smooth muscle actin, S-100, epithelial membrane antigen, CD57, or AE1/3

Yu, L., Yang, S.J. Primary Osteosarcoma of the 
Liver: Case Report and Literature Review. 
Pathol. Oncol. Res. 26, 115–120 (2020). 
https://doi.org/10.1007/s12253-018-0483-8



PRIMARY OR METASTATIC CARCINOSARCOMA

• Carcinosarcomas rarely occur in the pancreas once strict criteria are applied to 
the diagnosis: tumor must contain both carcinomatous and sarcomatous 
components. 

Pancreatic Carcinosarcoma: Case Report of a Rare Type of 
Pancreatic Neoplasia
Erkan Oymaci1, Asuman Argon2, Ali Coşkun1, Ahmet Deniz Uçar1, 
Erdem Carti1, Nazif Erkan1, Mehmet Yildirim1

Departments of 1General Surgery and 2Pathology, Izmir Bozyaka
Training and Research Hospital. Izmir, Turkey



PRIMARY OSSIFYING MIXED-TUMOR OF LIVER

• Non-hepatocytic non-biliary tumor characterized by a nested growth pattern and
composed of epithelioid and spindled cells with various shape of focal heterotopic
ossification or psammomatous calcification in a dense myofibroblastic stroma.

• Scattered calcifications and extensive osteoid formation are usually present. The epithelial
component usually consists of moderately differentiated acinar structures.

• The osteoid component is associated with localized nests of large cells with low
nuclear/cytoplasmic ratio and cleared cytoplasm. The malignant spindle cell component
appears hyperchromatic with scattered mitotic figures and overt cytologic atypia.

• The epithelial neoplastic cells stain strongly with antibodies against CK7, CK19. The nest cells
stain with WT-1, cytokeratin 18, and CD56.

• Few cases have been reported in association with Cushing, Klinefelter and Beckwith
Wiedemann syndromes.



CALCIFYING NESTED STROMAL EPITHELIAL TUMOR





OSTEOSARCOMA METASTATIC TO THE PANCREAS 



OSTEOCLASTIC GIANT CELL TUMOR OF PANCREAS 
METASTATIC TO THE LIVER

• Abid H, Gnanajothy R (May 21, 2019) Osteoclast Giant Cell Tumor of 
Pancreas: A Case Report and Literature Review. Cureus 11(5): e4710. 
doi:10.7759/cureus.4710



• Osteoclastic giant cell tumor of the pancreas is a rare aggressive tumor, accounting for
2–7% of all pancreatic cancers. These types of tumors have been identified as
epithelial-derived tumors with mesenchymal differentiation and are now classified as
undifferentiated carcinoma with osteoclast-like giant cells, based on World Health
Organization classification, designating these tumors as variants of pancreatic ductal
adenocarcinoma.

• The histogenesis is controversial, as both epithelial and mesenchymal origin can be
observed, based on positive immunohistochemical staining for keratin and CEA (favor
epithelial derivation). Positivity for CD68 and vimentin, alongside cytokeratin negativity,
favor mesenchymal origin.

• Osteoclastic giant cell tumors have a less aggressive course with slow metastasis and
lymph node spread with a better prognosis as opposed to adenocarcinomas and
pleomorphic giant cell tumors of the pancreas. The hematoxylin and eosin stain and
CKAE1/AE3 immunohistochemical stains present as glands invaded by inflammatory
cells to include osteoclast-like giant cells. Immunohistochemical staining is positive for
vimentin and negative for epithelial membrane antigen (EMA), consistent with
mesenchymal phenotype. The mucinous epithelial cells stain for keratin and EMA.
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