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Combined Hepatocellular-Cholangiocarcinoma :
Recent Progress in Pathology and Classification
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—Abstract—

Primary liver carcinomas have been classified into hepatocellular carcinoma, cholangiocarcinoma,
and combined hepatocellular-cholangiocarcinoma (CHC). CHC is a tumor containing unequivocal,
intimately mixed elements of both hepatocellular carcinoma and cholangiocarcinoma. It forms
a small but significant proportion of primary liver carcinomas. The origin and pathogenesis of
CHC have not been well established. According to the 2010 WHO classification, CHCs are
categorized into 2 groups: the classical type and a subtype with stem cell features. This

review describes recent progress in pathology and classification of CHC.
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Fig. 1. Liver stem cells can differentiate toward hepatocytes and cholangiocytes.
The immunopheno- types are seen at different stages of liver stem cells.
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Combined Hepatocellular-Cholangiocarcinoma
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Table 1. Classification of combined hepatocellular-cholangiocarcinoma

Goodman et al® Taguchi et al”

2010 WHO classification’

Type 1 (collision tumor) Separate type
Type I (transitional tumor)

Type I (fibrolamellar tumor)

Transitional type
Intermediate type

Classical type

Subtype with stem cell features
Typical subtype
Intermediate cell subtype
Cholangiolocellular type




Fig. 2A. Gross of combined hepatocellular—-cholan—
giocarcinoma. The tumor is well circumscribed,
gray to white, and fibrous in the center.
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Fig. 3A. Combined hepatocellular—cholangiocarcinoma,
separate type. The trabecular area of hepatocellular
carcinoma (top left) and tubular area of cholan—
giocarcinoma (bottom right) are present (hematoxylin—
eosin stain, x100).
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Fig. 2B. Gross of combined hepatocellular—cholan—
giocarcinoma. The tumor is white to gray and

infiltrative.
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Fig. 3B. Combined hepatocellular—cholangiocarcinoma,
transitional type. The transition from hepatocellular
present

carcinoma to cholangiocarcinoma is

(hematoxylin—eosin stain, x100).
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Combined hepatocellular-cholangiocarcinoma

Predominant stem cell features

‘ Absent

Classical type
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Subtype with stem cell features

- Nests of mature
appearing hepatocytes
with peripheral clusters
small stem-like cells
within fibrous stroma

- Positive for KIT, CD56,
EpCAM, cytokeratin 19

Typical
subtype

Intermediate cell

subtype

- Intermediate features

between hepatocytes
and cholangiocytes
arranged in solid nests

and strands

- Simultaneously positive

for Hep Par 1 and
cytokeratin 19

- Small cells recapulating
the canal of Hering or
cholangioles arranged
in antler-like pattern
within fibrous stroma
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Fig. 4. 2010 WHO classification of combined hepatocellular-cholangiocarcinoma.
The subtypes with stem cell features are classified according to morphology and

immunophenotypes.
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Table 2. Comparison of hepatocellular carcinoma and cholangiocarcinoma component

Hepatocellular carcinoma Cholangiocarcinoma
component component
Morphology
Pattern Trabecular Glandular, papillary
Fibrosis Usually not prominent Often prominent
Mucin Absent Present
Bile Often present Absent
Immunohistochemistry
Hep Par 1 Highly specific and sensitive Negative

Polyclonal CEA
a-fetoprotein

MOC-31

Cytokeratins

Albumin in situ hybridization

Negative

Specific

Canalicular pattern
Specific, but low sensitive

Cytokeratin 8, 18

Cytoplasmic pattern
Negative
Membrane positive
Cytokeratin 7, 19
Negative
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Fig. 5A. Combined hepatocellular cholangiocarcinoma
with stem cell features, typical subtype. The stem-
like cells at the periphery of the hepatocyte-like
tumor cells nests are present. These cells are
small, dark-stained and face the fibrous stroma
(hematoxylin—eosin stain, x200).
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Fig. 5B. Combined hepatocellular-cholangiocarcinoma
with stem cell features, typical subtype. The small
stem-like cells are positive for cytokeratin 19
(Immunohistochemical stain, x400).



Fig. 6A. Combined hepatocellular cholanglocarcmoma
with stem cell features, intermediate cell subtype.
The tumor cells are small, round or oval-shaped
and arranged in solid nests or strands within the
fibrous stroma (hematoxylin—eosin stain, x200).
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Flg 6B. Combined hepatocellular cholanglocarcmoma
with stem cell features, intermediate cell subtype.
The tumor cells show simultaneous positivity for Hep
Par 1 (A) and cytokeratin 19 (B) (immunohistoche—-
mical stain, x200).

Fig. 7TA. Combmed hepatocellular—cholangiocarcinoma
with stem cell features, cholangiolocellular type.
The tumor cells are ovoid to round nuclei with
antler-like pattern within the fibrous stroma
(hematoxylin—eosin stain, x200).
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