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Abstract

Primary liver carcinosarcoma is rare. Here we report
an unusual case of liver carcinosarcoma containing
combined hepatocellular cholangiocarcinoma. A
mass in the right liver lobe of a 45-year-old man was
accidentally discovered by ultrasonic inspection and
computed tomography (CT) scan. Surgical resection
was performed following a diagnosis of primary liver
cancer. Micropathologically, both carcinomatous and
sarcomatous elements were present, and diagnosis of
liver carcinosarcoma was confirmed. The carcinomatous
element consisted of hepatocellular carcinoma and
foci of cholangiocellular carcinoma. The sarcomatous
element was composed of spindle cells and bizarre cells,
as well as foci of osteosarcoma and chondrosarcoma.
Hepatocellular carcinoma cells diffusely expressed
both hepatocyte specific markers cytokeratin (CK)
8/18 and cholangiocyte specific markers CK19, and
sarcoma cells were positive for vimentin. Interestingly,
both carcinomatous and sarcomatous cells expressed
epithelial membrane antigen. CD117-positive ductular
reactions and small undifferentiated cells were observed.
A liver progenitor cell origin of the liver carcinosarcoma
was proposed.
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Core tip: Primary mixed-type hepatocellular-cholan-
giocellular sarcoma is extremely rare. The histogenetic
origin of this tumor is controversial. We report a
case with special characteristics and propose a new
hypothesis combining stem cell theory and “conversion”
theory, which may be more appropriately applied to
this case.
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INTRODUCTION

Primary liver carcinosarcoma is a very rare liver
malignant tumor. According to the World Health
Organization definition, liver carcinosarcoma should
be composed of both carcinomatous and sar-
comatous elements. Carcinomatous elements may
be hepatocellular or cholangiocellular components
or both™. The incidence of liver carcinosarcoma with
carcinomatous elements containing both hepatocellular
and cholangiocellular is extremely rare, and only
three cases have been reported to date in the English
literature (Table 1)™3, Here we report a case of liver
carcinosarcoma containing combined hepatocellular
cholangiocarcinoma.

CASE REPORT

A mass was accidentally discovered by ultrasonic
inspection in the right liver lobe of a 45-year-old
Chinese man with a ten-year history of hepatitis B
virus infection during a routine follow-up examination
in a local hospital. The patient was transferred to
our hospital. He had experienced mild, right upper
abdominal pain for more than two months, but did
not pay special attention to it. No positive sighs
were present upon physical examination. Abdominal
ultrasonography showed a well-defined hypoechoic
mass in liver segments V and V. The mass was 5 cm
x 7 cm in size, and blood flow signals were present
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on the edge. An enhanced computed tomography
(CT) scan of the tumor revealed heterogeneous
enhancement during the arterial phase with delayed
washout in the portal and delayed phases (Figure 1).
The tumor was growing exophytic ally, and there was
no imaging evidence of tumor metastasis. The main
findings of laboratory examinations were: normal
liver function, elevated serum alpha-fetoprotein level
of 24.55 ng/mL (normal range: < 8.78 ng/mL) and
carbohydrate antigen 12-5 level of 141 U/mL (normal
range: 1-35 U/mL), and hepatitis B virus DNA copies
of 7.42 x 10% Both carbohydrate antigen 19-9 and
carcinoembryonic antigen levels were within normal
ranges. Under a diagnosis of primary liver cancer,
segmentectomy of liver segments V and VI was
performed. A 0.5-cm white nodule on the peritoneum
of the diaphragm was suspected to be a metastasis
during the operation and thus was resected.

Macropathology of the tumor showed that it
measured 8 cm in the largest dimension. The exophytic
portion of the tumor was 8 cm x 4 cm in size, and
the cut surface was grayish-yellow and grayish-red
with several firmer areas. The intrahepatic portion of
the tumor was 5 cm X 3 cm, and the cut surface was
grayish-white. The tumor was not surrounded by a
fibrous capsule. The diameter of the junction between
the two portions was about 2 cm.

Micropathologically, the tumor-adjacent liver
parenchyma showed obvious portal cirrhosis (Figure
2A). The intrahepatic portion of the tumor was
comprised mainly of a carcinomatous element,
consisting of hepatocellular carcinoma (> 90%)
and foci of cholangiocellular carcinoma (Figure 2C).
Each of the two types of carcinoma showed various
differentiation degrees, and there was no clear
boundary between the two elements. The exophytic
portion of the tumor mainly contained a sarcomatous
element. At the boundary area between the
carcinomatous and sarcomatous components, there
was a transitional zone with intermingled cells of the
two elements (Figure 2B). The sarcomatous element
was composed of spindle cells and bizarre cells, as
well as foci of osteosarcoma and chondrosarcoma
(Figure 2D). A metastasis nodule was composed of
undifferentiated sarcoma cells with deeply stained
nuclei (Figure 2E and F).

The results of immunohistochemical staining are
summarized in Table 2. A hepatocellular carcinoma
(HCC) component was positive for various epithelial
markers. Being strongly positive for hepatocyte-
specific markers such as cytokeratin (CK)8/18 and
hepatocyte, the HCC component diffusely expressed
cholangiocyte-specific markers, such as Pan-CK and
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Table 1 Summary of reported cases of liver carcinosarcoma with combined hepatocellular cholangiocarcinoma

Ref. Age Sex Positive HBV HCV Cirrhosis Size (cm) Sarcoma element Treatment Metastasis Outcome
(yr) tumor
marker
Nakajima et al™ 74 M - - NA  Precirrhotic 15 %13 Pleomorphic Mitomycin C ~ Liver, lung, Died within
fibrosis cells, spindle lymph nodes, 5 mo
shaped cells, and stomach,
osteoplastic cells peritoneum
Papotti et al” 59 M - - - - 4.0x52 Spindle cells Right PVTT Died within
hepatectomy 4 mo
Goto et al™l 73 M AFP + NA + 3x25x2 Chondrosarcoma, Segmentectomy - 19 mo, alive
CEA osteosarcoma
CA19-9
DCP
Present case 45 M AFP + - + 7%x5 Chondrosarcoma, Segmentectomy Diaphragm 7 mo, alive
CA12-5 osteosarcoma,

spindle cells, and
bizarre cells

AFP: Alfa-fetoprotein; CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; DCP: Des-y-carboxy prothrombin; HBV: Hepatitis B virus;
HCV: Hepatitis C virus; NA: Not available; PVTT: Portal vein tumor thrombus.

Figure 1 Contrast-enhanced computed tomography showing a 5 cm x 7 cm mass in segments V-VII of the liver. A: Baseline scan; B: Arterial phase; C: Portal

venous phase; D: Delayed phase.

CK19 (Figure 3A and B). The CK19 immunostaining
signal in HCC was not uniform in either intensity
or staining pattern. Some CK19-positive HCC cells
showed an intermediate hepatobiliary cell-like pattern
(Figure 3B), similar to the report by Durnez et a/™.
Carcinomatous elements were strongly positive for
epithelial membrane antigen (EMA) (Figure 3C).
Interestingly, sarcomatous elements, such as spindle
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cells and chondrosarcoma cells, were also positive for
EMA (Figure 3D). Small foci of HCC cells were weekly
positive for CD117, and showed small ductular
reactions adjacent to the HCC. The immunostaining
signals for CD117 were strong in some of the nearby
small, undifferentiated cells (Figure 3E). Sarcoma
cells were positive for CD117 (Figure 3F) and diffusely
positive for vimentin and smooth muscle actin (Figure
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Figure 2 Microscopic appearance of the specimen (hematoxylin and eosin staining). A: Tumor-adjacent liver parenchyma showed portal cirrhosis (magnificaton
x 100); B: A transitional zone could be defined between the carcinomatous (lower left) and sarcomatous components (upper right). There were intermingled cells of
the two elements (magnificaton x 100); C: Foci of cholangiocellular carcinoma with various grades of differentiation (magnificaton x 100); D: Neoplastic osteoid and
chondroid formation was observed in the sarcoma element (magnificaton x 100); E: Metastasis nodule was composed of undifferentiated sarcoma cells with deeply
stained nuclei (magnificaton x 40); F: Higher-magnification view of the squared part in panel E.

Table 2 Results of immunohistochemistry

Marker Carcinomatous Sarcomatous
component component
EMA ++ +
CK19 ++ -
CK8/18 ++ -
Hepatocyte ++ -
Pan-CK ++
Galectin-3 + +
CD117 + +
VIM - ++
SMA - ++
S-100 = +
DES - -
Ki-67 + ++

-: Negative; +: < 50% cells are positive or mildly immunostained; ++:
Diffusely positive or strongly immunostained. CK: Cytokeratin, EMA:
Epithelial membrane antigen; SMA: Smooth muscle actin; VIM: Vimentin;
DES: Desmin.
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The tumor recurred on the peritoneum two
months after the operation, and the patient received
chemotherapy for four courses. The patient was alive
at the last follow-up on November 9, 2014.

DISCUSSION

Primary liver carcinosarcoma is very rare. No more
than 56 cases have been reported in the English
literature™*?. Nearly half of the cases were reported
after 2010, and the largest series report of 14 cases
was by Wang et a/® in 2012. Liver carcinosarcoma
exhibits no specific clinical presentation. In the
early stage, the tumor develops no obvious sym-
ptoms and usually is found during routine health
examinations™'*'*!_ In the middle and advanced
stages, symptoms are similar to HCC. Upon imaging,
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Figure 3 Immunohistochemical expression of the carcinosarcoma. A: Pan-cytokeratin staining showed diffuse and strong signals for HCC cells; B: HCC
elements showed various staining pattern for cytokeratin 19 with intermediate hepatobiliary cell-like tumor cells (arrows); C: Carcinomatous elements were strongly
positive for epithelial membrane antigen; D: Spindle cells and chondrosarcoma cells (area fenced by dotted line) were positive for epithelial membrane antigen; E:
Carcinoma cells were positive for CD117, as were ductular reactions (arrows) and undifferentiated cells (arrows, inset); F: Sarcoma cells were positive for CD117; G:
Sarcomatous elements strongly stained for vimentin; H: Diffuse staining for smooth muscle actin in sarcoma cells; All magnifications are x 100.

liver carcinosarcoma presents no specific features, sonography. Contrast-enhanced ultrasonography is

and cannot be precisely diagnosed preoperatively. more informative for diagnosis than conventional
Liu et al reported the characterization of a case ultrasonography, but is not much more valuable than
of liver carcinosarcoma by contrast-enhanced ultra- CT. Although preoperative percutaneous transhepatic
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biopsy can be done and provide pathologic findings,
diagnosis is usually uncertain or inaccurate because
of insufficient tissue or ample necrotic tissues!**’!,
Diagnosis of primary liver carcinosarcoma is usually
established through extensive sampling from
surgical specimens or autopsy, and should be differ-
entiated from liver sarcomatoid carcinoma via
immunohistochemical studies. In our case, foci of
sarcomatous elements were typically differentiated,
such as chondroid and osteoid components, and
the spindle cells diffusely expressed mesenchymal
markers such as smooth muscle actin and vimentin.
Thus, this case of neoplasm met the criteria for
primary liver carcinosarcoma.

The present case has several characteristics. First,
the tumor growth was exophytic, and the exophytic
portion was mainly composed of a sarcomatous
element, while the intrahepatic portion consisted
of a carcinomatous element with transitional zones
between the two elements. These findings suggest
that the sarcomatous element might have transformed
from the pre-existing combined carcinoma, and grew
more rapidly. Second, the carcinomatous element was
a combined hepatocellular cholangiocarcinoma, and
HCC occupied the majority of the tumor. Third, the
sarcomatous element consisted of various types of
mesenchymal cells, including chondroid and osteoid
cells.

The histogenetic origin of liver carcinosarcoma
is still controversial. One theory is that both carcino-
matous and sarcomatous neoplasms arise from differ-
entiated multipotent stem cells'”®!, and the other
is that the sarcomatous element is transformed or
dedifferentiated from pre-existing carcinoma based on
the observation of a transitional zone!"*****'”), Goto
et al reported a case with c-kit-positive tumor cells
and the presence of transitional zones, advocating
the possibilities of the two hypotheses. We propose a
hypothesis combining these two theories, which may
be more appropriately applied to our case of liver
carcinosarcoma. Liver progenitor cells malignantly
transformed to cancer stem cells and developed into
liver cancer. Microenvironmental change and genetic
mutation might promote epithelial-mesenchymal
transition (EMT) of these cancer stem cells or their
progeny, and result in formation of the sarcomatous
elements.

In the cancer stem cell theory, cancer stem
cells are thought to be the “root” of a tumor, and
they possess the ability of indefinite self-renewal
that drives tumorigenesis'®. Liver progenitor cells
expressing both hepatocellular and cholangiocellular
lineage markers can be activated and mediate
liver regeneration when mature hepatocytes are
suppressed in the diseased liver™. They also exist
in more than half of the foci of small-cell dysplasia,
which are considered to be genuine preneoplastic
lesions'*”. Meanwhile, human HCCs can express liver
progenitor markers such as CK7 and CK19™%, and
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these cancers tend to be poorly differentiated'". Liver
progenitor cells might transform into cancer stem
cells that promote liver cancer development. Our
previous study showed that combined hepatocellular
cholangiocarcinoma originates from liver progenitor
cells™?, In our case, the carcinomatous element
consisted of both HCC and cholangiocellular carcinoma,
and a large number of HCC cells expressed CK19,
suggesting liver progenitor cell origin of this cancer.

Our previous study found that LE/6 cells could
form mesenchymal tumor tissue through EMT after
subcutaneous transplantation, suggesting that liver
progenitor cells are not determined stem cells, which
have limited differentiation potential®!. In another
study, we observed that intrahepatic transplantation of
HBx-transfected oval cells could generate tumors with
combined histologic features of HCC and mesenchymal
tumors®®*. These results suggest that liver progenitor
cells could be the cell origin of liver tumors containing
both carcinomatous and sarcomatous elements.
CD117 is one of the liver progenitor cell markers®.
In the present case, HCC cells and sarcoma cells were
immunostained with CD117. More interestingly, small
ductular reactions that represent liver progenitor cells
in diseased liver could also be clearly identified as
positive for CD117. These findings further suggest
that the present case was generated from liver
progenitor cells. Recently, geographic mutational
analysis indicated the origin of a carcinosarcoma from
a common progenitor cell that underwent divergent
clonal evolution!*®?®,

Many authors favoring the theory of transformation
of carcinoma into mesenchymal elements show
evidence of transitional zones between carcinoma and
sarcomal*'***1, In the present case, not only are
there transitional zones, but also the sarcoma mainly
occupied the exophytic portion of the tumor. Thus,
the “transformation” theory could be employed in this
case. The idea of epithelial origin also is also based
on sarcoma cells positive for epithelial markerst™.
Similarly, besides diffusely expressing mesenchymal
markers, most sarcoma cells in the present case also
expressed EMA, suggesting an obvious bi-directionally
differentiated feature of the sarcoma (epithelial and
mesenchymal), which could have originated from
transformed epithelial cells.

In summary, we report an unusual case of
liver carcinosarcoma with combined hepatocellular
cholangiocarcinoma and many differentiated
heterologous sarcomatous elements, and propose
that liver progenitor cells could be the cell origin of
the liver carcinosarcoma, while the sarcomatous
element is generated from aberrant liver progenitor
cells that undergo EMT.

COMMENTS

Case characteristics
Case of primary liver carcinosarcoma combined with hepatocelluar
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cholangiocarcinoma.

Clinical diagnosis

A mass was found in the right liver lobe by ultrasonic inspection, and the patient
had a history of ten-year hepatitis B virus hepatitis. Primary liver cancer was
diagnosed.

Differential diagnosis

Primary liver cancer should be differentially diagnosed from liver sarcomatoid
carcinoma.

Laboratory diagnosis

Laboratory examination showed an elevated serum alpha-fetoprotein level of
24.55 ng/mL and carbohydrate antigen 12-5 level of 141 U/mL, and hepatitis B
virus DNA copies of 7.42 x 10°,

Imaging diagnosis

Abdominal ultrasonography showed a well-defined hypoechoic mass in liver
segments V and VI, and enhanced CT of the tumor revealed heterogeneous
enhancement during the arterial phase with delayed washout in the portal and
delayed phases.

Pathological diagnosis

Liver carcinosarcoma was diagnosed based on the presence of both
carcinomatous and sarcomatous elements in the tumor.

Treatment

Surgical resection was performed.

Related reports

No more than 56 cases of liver carcinosarcoma have been reported in
the English literature, and only three cases were reported to contain both
hepatocellular and cholangiocellular carcinoma.

Experiences and lessons

The authors reported an unusual case of liver carcinosarcoma with combined
hepatocellular cholangiocarcinoma and many differentiated heterologous
sarcomatous elements, and propose that liver progenitor cells could be the cell
origin of the liver carcinosarcoma, while the sarcomatous element is generated
from aberrant liver progenitor cells that undergo EMT.

Peer-review

The authors present a nice, unusual case of a primary carcinosarcoma-a mixed
type hepatocellular-cholangiocellular sarcoma.
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