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Abstract

BACKGROUND

Sarcomatoid carcinoma of the pancreas (SCP) is a rare and aggressive epithelial
tumor that has both epithelial and mesenchymal features. It is characterized by
sarcomatous elements with evidence of epithelial differentiation. And the term
“sarcomatoid carcinoma” is often confused with “carcinosarcoma”.

CASE SUMMARY

We present a case of SCP with lymph node metastasis in a 59-year-old male
patient. He had experienced darkening of the urine, scleral icterus, and fatigue
for 4 weeks. Computed tomography and magnetic resonance imaging revealed a
mass in the pancreatic head, and laboratory tests revealed elevated serum
bilirubin levels. The patient underwent pancreaticoduodenectomy after biliary
decompression. Histologically, spindle cells with marked nuclear atypia and
brisk mitotic activity arranged in a storiform or fascicular pattern were present in
the bulk of the tumor. Immunohistochemical analysis found that the spindle cells
exhibited strong diffuse positivity for epithelial markers, indicative of epithelial
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differentiation. Accordingly, the pathologic diagnosis of the pancreatic neoplasm
was SCP.

CONCLUSION
Although sarcomatoid carcinomas and carcinosarcomas have different pathologic
features, both have epithelial origin.

Key words: Pancreas; Sarcomatoid carcinoma; Carcinosarcomas; Undifferentiated
carcinomas; Spindle cell; Case report
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Core tip: Sarcomatoid carcinoma of the pancreas is a rare and aggressive epithelial tumor
with a sarcoma-like element. The term “sarcomatoid carcinoma” is often confused with
“carcinosarcoma”. In the present study, we report a case of sarcomatoid carcinoma
arising in the pancreas and discuss the similarities and differences between sarcomatoid
carcinomas and carcinosarcomas.
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INTRODUCTION

Sarcomatoid carcinoma of the pancreas (SCP) is a rare and aggressive epithelial tumor
with a sarcoma-like element, which exhibits epithelial markers and epithelial
ultrastructural features. This could be considered as a stable intermediate stage of the
epithelial-mesenchymal transition (EMT)!'”l. As a variant of conventional pancreatic
carcinoma, it has similar clinical features but shows a worse prognosis, with an
average survival after diagnosis of 5 moll. According to the World Health
Organization (WHO) histological classification, it is grouped as an undifferentiated
(anaplastic) carcinoma of the pancreas, together with anaplastic giant cell carcinoma
and carcinosarcomal”l. However, the terms “sarcomatoid carcinoma” and
“carcinosarcoma” have been used interchangeably, and their definitions vary among
authors. Herein, we report a case of sarcomatoid carcinoma arising in the pancreas
and discuss the similarities and differences between sarcomatoid carcinomas and
carcinosarcomas.

CASE PRESENTATION

Chief complaints
A 59-year-old male patient had experienced darkening of the urine, scleral icterus,
and fatigue for 4 wk.

History of present illness
Biliary decompression by placing stents via endoscopic retrograde
cholangiopancreatography had been performed at a different hospital a few days
prior, because of elevated serum bilirubin levels and an ampullary tumor revealed by
computed tomography (CT). The patient was admitted to our hospital for further
evaluation and treatment.

History of past illness
He was a smoker but not a drinker of alcohol.

Personal and family history
His medical history and family history were unremarkable, with no diabetes or
chronic pancreatitis.

Physical examination
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A physical examination revealed scleral icterus, cutaneous jaundice, but no palpable
abdominal mass.

Laboratory examinations
Laboratory tests yielded the following results: total bilirubin 44 pmol/L (reference <
21 pmol/L), direct bilirubin 31 pmol/L (reference < 5 pmol/L), alanine
aminotransferase 97 U/L (reference < 40 U/L), and carbohydrate antigen 19-9 14.6
U/L (reference <37 U/L).

Imaging examinations

Contrast-enhanced CT revealed a low-density round mass measuring about 1.5 cm x
1.1 cm in the pancreatic head, which was slightly enhanced after intravenous
administration of contrast material (Figure 1A). The pancreatic duct, extrahepatic bile
duct, and intrahepatic ducts upstream of the obstruction were dilated (Figure 1B).
Magnetic resonance imaging revealed an irregular bulky region in the head of the
pancreas and a sheet-like lesion in the main pancreatic duct, with an iso-T1 and a long
T2 signal.

TREATMENT

After his bilirubin levels returned to normal range, the patient underwent a
laparotomy due to a suspected pancreatic tumor. During surgery, a firm tumor was
palpated in the head of the pancreas. No direct invasion of the surrounding pancreatic
tissue or adjacent organs, including the duodenum, stomach, liver, and peritoneum,
was found. Subsequently, a pancreaticoduodenectomy was performed and regional
lymph nodes were removed.

FINAL DIAGNOSIS

The gross pathology revealed a mass (2.5 cm x 2.5 cm X 2.0 cm) located mainly in the
pancreatic head with extension into the main pancreatic duct. Microscopically,
spindle cells with marked nuclear atypia and brisk mitotic activity arranged in a
storiform or fascicular pattern were present in the bulk of the tumor (Figure 2A). The
resection margins of the bile duct, stomach, and duodenum were free of tumor cells,
but 3 of the 23 lymph nodes were positive for metastasis. An immunohistochemical
examination was performed to identify the sarcomatous elements. The tumor did not
express cluster of differentiation (CD) 34, CD117, soluble protein-100, smooth muscle
actin, human melanoma black 45, and anaplastic lymphoma kinase, but exhibited
strong diffuse positivity for cytokeratin 19 (Figure 2B) and vimentin (Figure 2C). More
than 50% of the malignant cells expressed Ki-67. The metastatic lymph nodes
exhibited similar histological and immunohistochemical results (Figure 3).
Accordingly, the pathologic diagnosis of the pancreatic neoplasm was SCP with TNM
stage IIB (T2N1MO).

OUTCOME AND FOLLOW-UP

The patient was discharged from the hospital on the eleventh postoperative day and
died of liver metastasis and peritoneal metastasis 6 mo later.

DISCUSSION

Sarcomatoid carcinomas and carcinosarcomas are rare aggressive malignancies that
can develop at various sites of the body, including the genitourinary tract, respiratory
tract, digestive tract, breast and thyroid glands, among othersl'*. So far, 23 cases of
sarcomatoid carcinomas or carcinosarcomas arising in the pancreas have been
reported?l. The use of the terms “sarcomatoid carcinoma” and “carcinosarcoma” is
unclear and inconsistent both within and across organs, causing confusion for both
pathologists and clinicians. For example, according to the WHO histological
classification, carcinosarcoma is a hyponym of sarcomatoid carcinoma in lung
tumors!’, while they, together with anaplastic giant cell carcinoma, are grouped as
undifferentiated (anaplastic) carcinomas of the pancreasl’l. Anaplastic giant cell
carcinoma is a relatively common type composed of pleomorphic mononuclear cells
and bizarre-appearing giant cells’, and the latter can be further divided into
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Figure 1 Arterial phase computed tomography images. A: A low-density round mass measuring about 1.5 cm x 1.1 cm in the pancreatic head; B: Dilated

pleomorphic giant cells and osteoclast-like giant cells”l. The definitions of pancreatic
sarcomatoid carcinoma and carcinosarcoma vary among authors. Based on the
histological, ultrastructural, and immunohistochemical evidence, it is undisputable
that both sarcomatoid carcinoma and carcinosarcoma of the pancreas have epithelial
and mesenchymal features.

Sarcomatoid carcinomas can exhibit a monophasic or biphasic appearance. The
monophasic pattern, often referred to as spindle cell carcinoma, is akin to a soft tissue
sarcoma without epithelioid areas. The biphasic pattern, the more frequent type,
features a mixture of mesenchymal-like and epithelial-like cells with a transition
zonel’l, The sarcomatous tissue of both biphasic and monophasic tumors shows
evidence of epithelial differentiation, such as epithelial markers and epithelial
ultrastructural features, rather than a specific line of mesenchymal differentiationl.
SCP appear to be tumors at a stable intermediate stage of the EMT, as they retain
many epithelial characteristics but have a mesenchymal morphology!”. Transforming
growth factor-p1 may induce the EMT in pancreatic cells and promote the formation
of SCP!"I,

Carcinosarcomas are considered to be truly biphasic neoplasms composed of
intermingled carcinomatous and sarcomatous components, which have epithelial and
mesenchymal differentiation, respectively, according to their pathomorphological and
immunohistochemical features!'l. These two components are typically separated
without a transition zone!"!. The carcinomatous component expresses epithelial
markers and exists as a variety of pathologic types; e.g., pancreatic ductal
adenocarcinoma, mucinous cystadenocarcinoma, and intraductal papillary mucinous
neoplasm. The sarcomatous component is sub-classified into homologous tissues
(mostly malignant spindle cell proliferations) and heterologous tissues (such as
osteosarcoma and rhabdomyosarcoma)’l. The heterologous tissues are defined as
those not native to the primary tumor site and show specific mesenchymal
differentiation”. On immunohistochemical analysis, the sarcomatous components are
positive for mesenchymal markers and negative for epithelial markers, indicative of
mesenchymal differentiation. The classification of cases with weak or focal positivity
for cytokeratin is controversial, and most researchers classify them as carcinosarcomas
rather than sarcomatoid carcinomas!****. While there is substantial evidence that both
carcinosarcomas and sarcomatoid carcinomas have epithelial origin, carcinosarcomas
show a more complete EMT of the sarcomatoid component compared to SCP!".

As variants of conventional pancreatic carcinoma, sarcomatoid carcinoma and
carcinosarcoma of the pancreas share similar clinical features. They are found more
frequently in the head of the pancreas, and can infiltrate adjacent tissues including the
duodenum, stomach, and peripheral nerves. Regional lymph node metastasis and
distant metastasis can also occur. The tumors are predominantly found in older
persons, and strike both genders with a similar frequency®”l. The presenting signs and
symptoms include abdominal pain, jaundice, nausea/vomiting, and weight loss!".. The
recommended treatments for sarcomatoid carcinoma and carcinosarcoma mirror
those of conventional pancreatic carcinomal'”l. Almost all patients undergo surgical
treatment, the standard of which is pancreaticoduodenectomy. If needed,
postoperative adjuvant chemotherapy with gemcitabine can be applied!. Although
the tumor is related with the EMT, agents that block or reverse the EMT are at a very
early stage of development!”l. Irrespective of the treatment provided, patients have an
extremely poor prognosis, with an average survival after diagnosis of 5 mol..
According to a report by Shi et al"?l, the median OS for T2N1MO pancreatic ductal
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Figure 2 Pathological examination of the lesion in the pancreatic head. A: Spindle cells with marked nuclear atypia and brisk mitotic activity arranged in a
storiform or fascicular pattern (hematoxylin and eosin staining); B, C: Spindle cells exhibited strong diffuse positivity for cytokeratin 19 (B) and vimentin (C).

adenocarcinoma was 19 mo. In our case, by contrast, the patient survived 6 mo after
surgery.

CONCLUSION

In summary, we present a case of pancreatic sarcomatoid carcinoma and describe its
histologic and immunohistochemical features. Although sarcomatoid carcinomas and
carcinosarcomas have different pathologic features, both can be interpreted as more
malignant variants of conventional pancreatic carcinoma at different stages of the
EMT. Therefore, the terms “sarcomatoid carcinoma” and “carcinosarcoma” can be
used interchangeably for practical diagnostic purposes.
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Figure 3 Pathological examination of the metastatic lymph nodes. A: Spindle cells with marked nuclear atypia and brisk mitotic activity arranged in a storiform or
fascicular pattern (hematoxylin and eosin staining); B, C: Spindle cells exhibited strong diffuse positivity for cytokeratin 19 (B) and vimentin (C).
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