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Sarcomatoid carcinoma of the pancreas:
A case report and review of the literature
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Abstract. Sarcomatoid carcinoma (SC) is an extremely rare
and complicated malignant neoplasm that consists of both
malignant epithelial components and atypical spindle cells that
express an epithelial phenotype. The presents study reported a
case of SC of the pancreas (SCP), along with a brief review
of the literature. A 63-year-old man was admitted to The
Second Hospital of Jilin University hospital with complaints
of epigastralgia and jaundice of one month in duration.
Based on preoperative laboratory blood tests and radiog-
raphy, a mass at the distal common bile duct was suspected.
Intraoperative examination discovered a 2.5x2x1.8-cm mass
in the pancreatic head, with invasion of the distal bile duct.
Pancreaticoduodectomy was performed. Histopathology and
immunohistochemistry of the specimen confirmed the diag-
nosis of SCP. The patient succumbed 18 months after surgery
due to multiple hepatic metastases.
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Introduction

Sarcomatoid carcinoma (SC) or carcinosarcoma (CS) is a rare
and complicated malignant neoplasm that consists of both
malignant epithelial components and atypical spindle cells that
express an epithelial phenotype (1,2). SC or CS primarily occurs
in the lungs, esophagus, breast, larynx, and gallbladder (3). SC
of the pancreas (SCP) is extremely rare. Its clinical presenta-
tion is similar to that of pancreatic ductal adenocarcinoma. In
most cases, the diagnosis is made on histopathological exami-
nation of the resected specimen. SCP is associated with poor
prognosis. Surgery remains the mainstay of treatment. Due to
rarity of the disease, no specific adjuvant therapy is available.
Here, we report a patient with obstructive jaundice who was
suspected to have distal cholangiocarcinoma and underwent
pancreaticoduodenectomy (PD); the SCP diagnosis was made
according to a detailed pathological examination.

Case report

A 63-year-old man was admitted to our hospital with the chief
complaints of epigastralgia and jaundice of one month's dura-
tion. Significant past history included a weight loss of 10 kg in
two months and a left nephrectomy due to left renal cancer one
year before. Physical examination showed tenderness in the
epigastrium. Laboratory blood tests revealed elevated serum
liver enzymes levels, including alkaline phosphatase and
v-glutamyl transferase levels. The level of total serum bilirubin
was 244 pmol/l (normal range: 5-21 pmol/l), with a direct
serum bilirubin of 140 zmol/I. Tumor marker levels were within
normal ranges with the exception of mildly elevated CA72-4
levels (10.38 U/ml, normal range: 0.2-6.9 U/ml). Abdominal
computed tomography (CT) showed gross dilation of the bile
ducts and gallbladder (Fig. 1A) with abrupt narrowing at the
distal common bile duct (CBD) (Fig. 1B). Magnetic resonance
cholangiopancreatography (MRCP) confirmed the above CT
findings (Fig. 1C and D) and showed a beaklike change in the
distal CBD (Fig. 1E and F). However, no definite mass lesion
was visible. Based on the clinicoradiological findings, distal
bile duct cancer was suspected, and the patient was prepared
for surgery. Informed written consent was taken from the
patient. Because there was no cholangitis, preoperative biliary
drainage was not performed. During the surgery, a mass in
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the pancreatic head, measuring 2.5x2x1.8 cm, was detected
without any vascular invasion, and a PD was therefore
performed.

Gross examination of the specimen showed a grayish white
mass with variegated areas of necrosis and invasion of the
distal CBD. Under the microscope, the cut specimen primarily
consisted of staggered spindle cells with apparent atypia and
frequent mitotic activities (Fig. 2A-C). Pleomorphic giant
cells were also observed amid the spindle cells (Fig. 2A-C).
However, we also observed some malignant epithelial compo-
nents, and local invasion of the peripheral nerves. The lymph
nodes, blood vessels and resection margins were free from
tumor tissue. Immunohistochemistry showed that the spindle
cells were positive for vimentin (Fig. 2D), CK7 (Fig. 2E) and
CK19 (Fig. 2F). Thus, a diagnosis of SCP was confirmed.

The patient received thymopeptides (1 mg per day) which
is extracted from the traditional Chinese medicine for 15 days
after surgery, to enhance immunity. His postoperative course
was uneventful, and he was discharged from the hospital
10 days after surgery. At 16 months after surgery, the patient
was found to have multiple hepatic metastases (Fig. 3). Because
the patient's general condition was poor, no chemoradiation
was offered. Palliative care and thymopeptides (1 mg twice
per week) were given. He died 18 months after surgery.

Discussion

SCP is an exocrine neoplasm that originates from pancreatic
ducts and acini (4). The most recent WHO classification of
exocrine pancreatic tumors categorizes spindle cell carci-
noma, SC and CS under a common heading of undifferentiated
(anaplastic) carcinoma (5) because the spindle cells commonly
express an epithelial immunohistochemical phenotype and/or
genetic alterations in pancreatic ductal adenocarcinoma (6).
Although several histogenetic mechanisms have been
suggested for SC or CS, the exact mechanism is unclear. One
proposed mechanism is that the mesenchymal components of
SC include metaplasia from carcinoma under the influence of
transforming growth factor beta (TGFf) (3,7). CS formation is
also suggested to occur when a monoclonal stem cell differen-
tiates in two different directions (epithelial and mesenchymal
components) under the stimulation of oncogenic factors (3).

SCP is commonly observed in older men with the average
age of 60 years and its incidence is twice as high in males as
in females according to previous data (4,8,9). We collected
and analyzed data from 23 patients with SC or CS of the
pancreas (Table I) and found that the average age at diagnosis
is 63.30+14.61 years old. However, incidence rates between
males and females are almost the same (10 male patients and 13
female patients). The most common symptoms of SCP include
epigastralgia, poor appetite, abdominal distension, indigestion,
diarrhea and weight loss. Vomiting and hematochezia may
occur when the tumor invades the duodenum. Jaundice develops
when the tumor infiltrates and obstructs the common bile duct.
Tenderness in the epigastrium, with or without a mass, may be
found via abdominal palpation. In the present case, the patient
had obvious jaundice because of the partial displacement and
obstruction of the distal CBD by the tumor.

Many imaging examinations are helpful for the diagnosis
of SCP. Ultrasonography (US) is a convenient, noninvasive
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method for the initial screening of pancreatic tumors. SCP
shows a low or mixed echo with a well-defined margin under
US. Some indirect signs, such as the dilation of the common
bile duct, may also be seen. However, disturbance of gas
in the stomach and intestines limits US in diagnosing SCP.
Endoscopic ultrasonography (EUS) overcomes this defect of
US, with higher imaging resolution and diagnostic accuracy.
Fine needle aspiration may also be performed during EUS, for
biopsies, which are crucial for the preoperational diagnosis of
SCP.

CT and enhanced CT are also widely used. SCP shows
several manifestations on CT images. First, SCP primarily
occurs in the pancreatic head and tail with an average diam-
eter of 7.20+5.44 cm, according to our data (pancreatic head:
n=13, tail: n=9, body: n=2; papilla: n=1; Table I). Pancreatic
head SCP can cause slight to moderate obstruction of the bile
and pancreatic ducts. No atrophy of the pancreatic tail occurs.
Second, nonenhanced CT images show well-circumscribed,
hypodense or heterogeneous masses with cystic or solid
lesions (10). Third, necrosis often occurs due to insufficient
vessels and a solid-cystic mixed SCP structure (11). Fourth,
small nodules of calcification may be observed in SCP. Fifth,
enhanced CT images may show heterogeneous enhancement in
the peripheral solid part of SCP, while the internal unilocular
cystic part is often not enhanced (10). Last, due to tumor inva-
sion, the peripancreatic lymph nodes, splenic artery, adjacent
duodenum, liver and colon may be displaced and partly or
entirely destroyed. In the present case, the small mass (which
was invading the bile duct) was not clearly shown by radiog-
raphy; however, the dilation of the bile ducts and gallbladder
provided indirect evidence for the tumor. In magnetic reso-
nance imaging (MRI), SCP shows abnormal signals, such as
high or low signals in T2 weighted imaging (12,13). Enhanced
MRI is valuable for estimating the extent of local malignant
involvement. Together with CT, MRI can clearly increase the
diagnostic rate of pancreatic neoplasms, while preventing
unnecessary injury during surgery by providing comprehen-
sive imaging. Percutaneous transhepatic cholangiography
(PTC) can clearly display the degree of bile duct dilation,
thus facilitating diagnosis of pancreatic-head neoplasms.
However, this invasive examination could be replaced by a
noninvasive technique: MRCP, which provides a compre-
hensive display of the bile and pancreatic ducts at different
levels. In the present case, dilation of the bile and pancreatic
ducts indirectly indicated the existence of a periampullary
tumor. Endoscopic retrograde cholangiopancreatography
(ERCP) not only provides clear observation of periampullary
neoplasms under direct vision, but also shows the dilation
extent of the pancreatic and bile ducts through injection of
contrast medium. Furthermore, tumors can be biopsied after
papillotomy, thus providing important pre-surgical evidence
for the diagnosis of SCP.

Histologically, SC consists of both malignant epithe-
lial and mesenchymal components (14,15), primarily
mesenchymal components. The epithelial components can
be adenocarcinoma or squamous cell carcinoma. According
to our data (Table I), adenocarcinoma is the most common
type (poorly differentiated: n=7, moderately differentiated:
n=8, well-differentiated: n=2). Intersecting bundles of spindle
cells with apparent atypia and frequent mitotic activities
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Figure 1. Gross dilatation of the bile ducts and gallbladder with abrupt narrowing and a beaklike change at the distal end of the common bile duct (CBD):
(A and B) CT; (C-F) MRCP.
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Figure 2. Histopathology of the resected specimen: Spindle cells with apparent atypia and frequent mitotic figures and occasional pleomorphic giant cells:
(A) HE x40, (B) HE x100, (C) HE x200, (D) vimentin x100, (E) CK7 x100, (F) CK19 x100.

Figure 3. Contrast enhanced computed tomography showing multiple hepatic metastases appearing as hypodense lesions in (A) the arterial and (B and C)
venous phase.
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constituted the mesenchymal components. Ordinarily, the
proportion of the sarcomatoid part should be greater than 50%
to receive a diagnosis of SC (16). A study by Alguacil-Garcia
classified SC into four histological subtypes based on light
microscopy (4): (a) spindle cell carcinoma, (b) osteoclastic
giant cell tumors, (c) pleomorphic giant cell carcinoma, and (d)
round cell anaplastic carcinoma. Additionally, some SC speci-
mens show sarcomatoid constituents in metastasized lymph
nodes, which show the tumorous nature of the sarcomatoid
region rather than reacting hyperplasia of the tissue.

Immunohistochemistry, electron microscopy and genetic
studies are of great value in diagnosing SC. Generally, the
mesenchymal components of SC express both mesenchymal
and epithelial markers, which is critical for SC diagnosis.
In the present case, the neoplasm primarily consisted of
spindle cells with few epithelial components; however,
expression of both mesenchymal and epithelial markers of
the spindle cells supported a diagnosis of SC. Vimentin is
the most common mesenchymal marker. Other myogenic
markers (such as SMA, actin, desmin and myoglobin),
neurogenic markers and osteogenic markers may also be
positive in related components. Among epithelial markers,
CK and EMA may be expressed in epithelial and/or sarco-
matoid regions. Electron microscopy may show chitin
mother cell granules, tonofibrils, desmosomes and melanin
granules in SC spindle cells (17). Among genetic studies,
p53 overexpression in both components of SC was found in
a Korean case report (18). Furthermore, Almoguera found a
KRAS mutation at codon 12 of exon 2 in spindle cells of two
SCP cases (19). The identical genetic mutation of epithelial
and mesenchymal components provides strong evidence for
an EMT mechanism.

Radical resection of the neoplasm is the primary treatment
for SCP (20). PD and pylorus-preserving PD (PPPD) are the
major procedures for SCP of the pancreatic head, whereas SCP
of the pancreatic body and tail is commonly treated with partial
resection of the pancreas with splenectomy. Chemotherapy is
necessary for cases with metastases in the lymph nodes (3).
The prognosis of SCP is extremely poor (21-23) and may be
associated with the tumor's volume and histological type, and
the extent of local lymph node metastases. The average life
expectancy is 2-3 months (24,25), with a 3-year survival rate of
less than 3% (26). According to a report by Gelos, the average
post-operative survival interval was 6 months and the longest
living patient survived for 15 months (27). According to our
statistics of SCP reported in English literature (Table I), the
average post-operative survival of SCP is 10.15+10.23 months.
In this case, the patient lived for 18 months after surgery,
which suggests that early, radical surgery extends survival for
patients with SCP.

SCP is extremely rare, and its clinical presentation is
similar to that of pancreatic ductal adenocarcinoma. Diagnosis
is made on histopathological examination of the resected
specimen. SCP has a poor prognosis, and is primarily treated
with surgery; no specific adjuvant therapy is available.
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