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Abstract

Both combined hepatocellular-cholangiocarcinoma (cHCC-
CCA) and cholangiolocarcinoma are rare primary liver can-
cers. cHCC-CCA is believed to originate from transformed 
hepatocellular carcinoma or liver stem/progenitor cells. Chol-
angiolocarcinoma is characterized by ductular reaction-like 
anastomosing cords and glands resembling cholangioles or 
canals containing hepatocellular carcinoma components and 
adenocarcinoma cells. According to the 2019 revision of the 
World Health Organization criteria, a subtype with stem cell 
features as a subclassification of cHCC-CCA was abolished 
for lack of conclusive evidence of the stem cell origin theory. 
That led to the classification of cholangiolocarcinoma with 
hepatocytic differentiation as cHCC-CCA. Consequently, chol-
angiolocarcinoma without hepatocytic differentiation is clas-
sified as a subtype of small-duct cholangiocarcinoma and is 
assumed to originate from the bile duct. Herein, we report 
the first case of double primary cHCC-CCA and cholangio-
locarcinoma without hepatocytic differentiation in different 
hepatic segments of a cirrhotic liver. We believe this case 
supports the validity of the new World Health Organization 
criteria because the pathological finding of cHCC-CCA in this 
case shows the transformation of hepatocellular carcinoma 
to cholangiocarcinoma. Furthermore, this case may dem-
onstrate that immature ductular cell stemness and mature 
hepatocyte cell stemness in hepatocarcinogenesis can coex-
ist in the same environment. The results provide valuable 
insights into the mechanisms of growth, differentiation, and 
regulation of liver cancers.
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Cholangiolocarcinoma in a Cirrhotic Liver. J Clin Transl Hepa-
tol 2023;11(4):991–997. doi: 10.14218/JCTH.2022.00382.

Introduction
In 2020, primary liver cancer was the third leading cause of 
death attributable to cancer worldwide. Hepatocellular carci-
noma (HCC) and intrahepatic cholangiocarcinoma (iCCA) are 
the most common types of primary liver cancer, account-
ing for approximately 75–85% and 5–10% of cases, respec-
tively.1 Primary malignant liver tumors arise from the major 
constituent liver cells, hepatocytes, biliary epithelial cells, 
endothelial cells, or combinations of these cells with various 
mesenchymal cells. Some primary liver tumors may result 
from the malignant transformation of hepatic progenitor cells 
with differentiation along two different cell lineages, as hy-
pothesized for combined hepatocellular-cholangiocarcinoma 
(cHCC-CCA).2 Among primary liver cancers, cHCC-CCA and 
cholangiolocarcinoma (CLC) are extremely rare tumors.1 Ac-
cording to Japan’s 22nd National Primary Liver Cancer Fol-
low-up Survey, cHCC-CCA and CLC account for 1.0% and 
0.5% of primary liver cancers, respectively.3 In the 2019 
revision of the World Health Organization (WHO) classifica-
tion of tumors and the fifth edition of the Digestive System 
Tumors, the classification of cHCC-CCA, iCCA, and CLC have 
been revised.4,5

cHCC-CCA is a primary liver carcinoma with the unequivo-
cal presence of both hepatocytic and cholangiocytic dif-
ferentiation within the same tumor.4,6 The carcinogenesis 
mechanism of cHCC-CCA remains unclear. The fourth WHO 
classification refers to cHCC-CCA stem cell features based 
on the concept that the liver contains hepatic stem/progeni-
tor cells that can differentiate into hepatocytes and bile duct 
epithelial cells even after the hepatocytes have matured.7,8 
However, there is an association between a history of tran-
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sarterial chemoembolization and cHCC-CCA development.9 
Furthermore, it has been experimentally confirmed that 
hepatocytes can be transformed into cholangiocytes or pro-
genitor cells.10,11 The cHCC-CCA subclassification based on 
stem/progenitor cell features was eliminated in the fifth WHO 
classification for lack of conclusive evidence of the stem cell 
origin theory.

CLC is categorized as a small bile duct cholangiocarci-
noma subtype by the fifth WHO classification, defined as a 
ductular configuration without mucus production accounting 
for >80% of the tumor.5 CLC without hepatocytic differen-
tiation, i.e. pure biliary type, is classified as small duct-type 
CCA, and CLC with hepatocytic differentiation is classified as 
cHCC-CCA. Additionally, cHCC-CCA may have a ductular con-
figuration without mucus production, characteristic of CLC. 
However, it does not occupy >80% of the tumor. Steiner and 
Higginson reported the first few CLC cases in 1959, which 
were characterized by ductular reaction-like anastomosing 
cords and glands resembling cholangioles or canals contain-
ing HCC components and adenocarcinoma cells. The finding 
led to speculation that CLC originated from the canals of Her-
ing or cholangioles occupied by hepatic progenitor cells.12,13 
The fact that there have been no reports of the simultane-
ous presence of cHCC-CCA, iCCA, and pure biliary type CLC 
casts doubt on the hypothesis that the origin cell of these 
tumors is a progenitor. One reason could be that an accurate 
clinicopathologically diagnosis has not been obtained, i.e. it 
has gone unnoticed and unreported. Our report describes the 
first case of synchronous double primary cHCC-CCA and pure 
biliary-type CLC in different segments derived from cirrhosis. 
It demonstrates that pathomorphology is still as important as 
molecular biology, and is highly suggestive in consideration 
of the hepatocarcinogenesis mechanism.

Case report
A 70 year-old man was admitted to our hospital for further 
examination of a liver tumor. Four years before admission, he 
was administered a direct-acting antiviral agent for chronic 
hepatitis C and achieved sustained virologic response. The 
patient had consulted his family physician for alcoholic cir-
rhosis. His family history was unremarkable. He was asymp-
tomatic because of sobriety and was not using any medi-
cation. Physical and neurological examinations, including 
hepatic encephalopathy revealed no abnormalities.

Laboratory tests showed a mild decrease in hepatic re-
serve and total bilirubin, 0.6 (range: 0.30–1.20) mg/dL, to-
tal protein, 6.6 (range: 6.7–8.3) g/dL, albumin, 3.8 (range: 
4.1–5.1) g/dL, prothrombin time, 85.0% (range: 80–120%), 
and international normalized ratio, 1.08 (range: 0.90–1.13). 
His indocyanine green retention rate at 15 min was 17.5% 
(reference <10%), and his platelet and white blood cell 
counts were 8.5×103/µL and 4,100/µL, respectively. His 
Child-Pugh score was 5 and classified as class A. The follow-
ing serum tumor markers were within their normal range: 
alpha-fetoprotein, 3.2 (reference <10) ng/mL; carcinoem-
bryonic antigen, 3.91 (reference <5) ng/mL; CA-19-9 anti-
gen, 8.62 (reference <37) U/mL. His des-gamma-carboxy 
prothrombin level of 129 (range: 10–39) mAU/mL was mildly 
elevated. The following laboratory test results were within 
their normal range: aspartate aminotransferase, 19 (range: 
13–30) U/L; alanine aminotransferase, 9 (range: 7–23) U/L; 
alkaline phosphatase, 198 (range: 106–322) IU/L; gamma-
glutamyl transpeptidase, 29 (range: 13–64 U/L; creatinine, 
0.68 (range: 0.65–1.07) mg/dL. The patient’s Model for End-
Stage Liver Disease (MELD) score was 7. The hepatitis B vi-
rus surface antigen results were negative. The hepatitis C vi-

rus antibody results were positive, but hepatitis C virus RNA 
was not detected by nested reverse-transcription polymerase 
chain reaction.

Abdominal contrast-enhanced ultrasonography revealed 
a 40×20 mm lobulated hypoechoic mass in liver segment 
6 (S6). No tumor was detected in segment 3 (S3). Con-
trast-enhanced ultrasonography revealed a homogeneously 
hyperenhancing tumor during the arterial phase and a hy-
poenhancing tumor during the postvascular phase (Fig. 1A). 
Abdominal contrast-enhanced computed tomography (CT) 
and magnetic resonance imaging (MRI) with gadolinium 
ethoxybenzyl diethylenetriamine penta-acetic acid enhance-
ment were performed, revealing S6 tumor hypervascularity 
during the early phase, peritumoral enhancement during 
the portal venous phase, and washout during the delayed 
phase (Fig. 1B, C). The tumor also exhibited hypointensity 
during the hepatobiliary phase and hyperintensity on diffu-
sion-weighted MRI (Fig. 1C). Additionally, the MRI revealed 
a small 10 mm mass in S3 with hypointensity during the 
hepatobiliary phase and hyperintensity on diffusion-weighted 
MRI. Hypervascularity was observed during the early phase 
of contrast-enhanced CT (Fig. 1B, C).

The S6 tumor was diagnosed as a confluent multinodular-
type HCC. The S3 tumor was diagnosed as a simple nodular-
type HCC. A preoperative diagnosis of liver tumors was made: 
cT3, cN0, cM0, and stage IIIA per the TNM classification of 
malignant tumors. Subsequently, the patient underwent liver 
S3 and S6 subsegmentectomy and a cholecystectomy. As the 
patient had good liver reserve and performance status and 
this was the first HCC episode, surgery was selected because 
his accurate histological evaluation was considered desirable 
for future medical treatment.

Macroscopically, the resected S3 tumor specimen was a 
light-green 11×6×7 mm nodule. The S6 tumor was mixed 
off-white and green 38×23×33 mm nodule (Figs. 2A and 
3A). Microscopically, pathological examination revealed the 
S3 tumor was a pure biliary-type CLC, while the S6 tumor 
was cHCC-CCA. No cancerous emboli traces were found in 
the veins or lymph vessels of either tumor. The hepatic tis-
sue adjacent to the tumors was cirrhotic (Figs. 2 and 3). The 
S3 tumor appeared as cells with round to oval nuclei that 
proliferated in a small gland anastomosing pattern without 
mucus production, mimicking ductular reactions with a back-
ground of abundant fibrous stroma (Fig. 2B–D). That tumor 
was immunohistologically positive for cytokeratin (CK) 7 and 
CK19 (Fig. 2E and F). It was negative for hepatocyte mark-
ers, including hepatocyte paraffin 1 (Hep Par 1), glypican 3, 
and CD10 (Fig. 2G–I). Epithelial membrane antigen staining 
results of the glandular lumen were positive (Fig. 2J). Ad-
ditionally, p53-immunopositive cells and nuclear β-catenin 
expression were not observed (Fig. 2K, L).

The S6 tumor consisted of both moderately differentiated 
HCC and moderately differentiated cholangiocarcinoma. HCC 
with a thick trabecular appearance (lateral) and CCA with 
glandular structures embedded in the desmoplastic stroma 
(central) were intimately interdigitated in the transitional re-
gion (Fig. 3B–D). The CCA cells showed mucus production 
(box in Fig. 3B). Immunohistochemistry revealed the HCC 
component was positive for hepatocyte markers, such as 
Hep Par 1 (Fig. 3E). The CCA component was positive for 
CK7, partially positive for CK19, and negative for Hep Par 
1 (Fig. 3E–G). Additionally, p53-immunopositive cells were 
observed in only the CCA component. The nuclear expression 
of β-catenin was not observed (Fig. 3I, J). The S3 tumor was 
diagnosed as pure biliary-type CLC without hepatocytic dif-
ferentiation. The S6 tumor was diagnosed as cHCC-CCA with-
out a CLC component. Based on the histological findings, the 
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patient’s liver tumors were diagnosed as synchronous double 
primary liver cancer. No recurrence was observed in the pa-
tient 2 years postoperatively. This case is the first report of 
concurrent cHCC-CCA and CLC in different liver segments.

Discussion
Along with other solid tumors, liver tumors are classified 
based by their gross appearance and histopathology. How-
ever, with the recent development of molecular biological 
methods, the molecular profile of gene expression has re-
vealed details of tumor origin, leading to the discovery of 
new treatment options. One of the technologies that have 
been clinically applied is gene panel testing.14 The fifth WHO 
classification subcategorizes iCCA into small and large duct 
types because both types were found to have distinct differ-
ences in their clinicopathological and molecular profiles.5,15 
Small-duct type iCCA is frequently associated with fibroblast 
growth factor receptor 2 translocation and the mutation of 
isocitrate dehydrogenase 1/2, an inhibitor of hepatocytic dif-
ferentiation and gatekeeper of iCCA generation. Additionally, 
it is characterized by small ductular structures with a mucin-
poor cuboidal cell lining.16

Moeini et al.17 investigated the molecular profile of CLC 
cases that were defined without hepatocytic differentia-

tion (pure biliary-type CLC) during an integrated genomic 
analysis consisting of comprehensive molecular characteri-
zation. The analysis included histological characterization, 
whole-genome expression profiling, single-nucleotide poly-
morphism array, and whole-exome sequencing. According to 
their results, CLC as characterized by chromosomal stability, 
transforming growth factor-β pathway activation, and ex-
pression of genes related to inflammation and immunity. It 
is described as a molecular entity indicating a bile duct origin 
different from cHCC-CCA.17 Additionally, an isocitrate dehy-
drogenase 1 mutation was detected in CLC, which is common 
to small duct-type iCCAs. Therefore, CLC has a genomic pro-
file similar that of iCCA, but CLC with hepatocytic differentia-
tion has a genomic profile similar to that of cHCC-CCA.17 In 
the fifth WHO classification, pure biliary-type CLC was clas-
sified as a subtype of small bile duct cholangiocarcinoma. 
As mentioned above, because hepatic progenitor cells have 
the potential to differentiate into hepatocytes or cholangio-
cytes, CLC is thought to proliferate into HCC or iCCA. Addi-
tionally, because there are few cases of CLC coexisting with 
HCC or iCCA, which often show CLC in the HCC structure, 
CLC with hepatocytic differentiation is thought to be derived 
from HCC.18

The hypothesis on differentiation and proliferation abnor-
mality of hepatic epithelial lineage cells in hepatocarcinogen-

Fig. 1.  Imaging studies of the liver tumors. (A) Abdominal contrast-enhanced ultrasonography (CEUS) reveals the presence of a lobulated hypoechoic mass in the liver 
segment 6 (S6) with an approximate size of 40×20 mm (a). The segment 3 (S3) tumor could not be detected. The CEUS image reveals the tumor is homogeneous 
and hyperenhanced during the arterial phase (b) and hypoenhancing during the postvascular phase (c). (B) Abdominal contrast-enhanced computed tomography (CT) 
imaging of both tumors (red dotted circle and white arrows). The S3 tumor demonstrates slight hypoattenuation during the non-contrast (NC)-enhanced phase, partial 
hyperenhancement during the arterial phase (AP) up to the portal venous phase (PVP), and isoattenuation during the delayed phase (DP). The S6 tumor demonstrates 
hypoattenuation during the NC-enhanced phase, homogeneous hyperenhancement during the AP, peritumoral enhancement during the PVP, and washout during the 
DP. (C) Abdominal magnetic resonance imaging (MRI) findings of the two tumors (red dotted circle and white arrows). The S3 and S6 tumors demonstrate low signal 
intensity on T1-weighted MRI and sightly high intensity on T2-weighted MRI. Diffusion-weighted imaging (DWI) showed high intensity for both tumors. The apparent 
diffusion coefficient map created by conventional DWI showed the masses with decreased signal intensity, suggesting diffusion restriction of both tumors. These tumors 
showed hypointensity during the hepatobiliary phase. The S6 tumor demonstrated hyperintensity during the AP and peritumoral enhancement during the PVP. The S3 
tumor demonstrated hyperintensity from the AP to the PVP.
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Fig. 2.  Macroscopic and histological findings of the liver segment 3 (S3) tumor. The S3 tumor was a light-green 11×6×7 mm nodule (A). Histopathological examination 
revealed neoplastic small bile ductules (cholangiocytes) arranged in a staghorn-like configuration similar to bile ductular proliferation (hematoxylin and eosin staining) 
(B: magnification ×20; C: magnification ×100). The S3 tumor appeared as cells with round to oval nuclei that proliferated in an anastomosing pattern of small glands 
without mucus production, mimicking ductular reactions with a background of abundant fibrous stroma (D: magnification ×200). This tumor was immunohistologically 
positive for cytokeratin (CK) 7 (E: magnification ×20) and CK19 (F: magnification ×200) and negative for hepatocyte markers, such as hepatocyte paraffin 1 (Hep Par 
1) (G: magnification ×20), glypican 3 (H: magnification ×20), and CD10 (I: magnification ×20). Epithelial membrane antigen was positivity at the glandular lumen (J: 
magnification ×200). Neither p53-immunopositive cells (K: magnification ×20) nor nuclear expression of β-catenin was observed (L: magnification ×100). Infiltrating 
CD8-positive T-lymphocyte were observed (M: magnification ×20) (N: magnification ×40) and CD4-positive T-lymphocytes were not observed (O: magnification ×20).
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esis and paradigm of the fifth WHO classification can thus be 
summarized as shown in Figure 4. Based on the molecular 
profiles and the lack of conclusive evidence for the stem cell 
origin theory, the subtype with stem cell features as a cHCC-
CCA subclassification was abolished in the fifth WHO clas-
sification. Furthermore, a theory of cHCC-CCA development 
considers that iCCA characteristics are acquired as HCC pro-
gresses.7 However, the hypothesis that hepatocarcinogenesis 
starts from liver stem cells that develop with both HCC and 
iCCA characteristics from an early stage has not been com-
pletely denied, and further research is warranted.

In this case, the S3 tumor was diagnosed as a pure biliary-
type CLC. A ductular configuration was not seen in the S6 
tumor (cHCC-CCA). Moreover, findings that cause suspicion 
of intrahepatic metastasis include the presence of portal vein 

tumor embolization or a cancerous lesion in the largest car-
cinoma vicinity that is clearly smaller and of similar or less 
differentiated histology. However, none of those were present 
in this case. In addition, there were no p53-immunopositive 
cells and CD8-positive T-lymphocytes as seen in the CCA 
component of cHCC-CCA. Thus, these two types of tumors 
developed as individual primary tumors.

In this case, the HCC component had a typical fibrous cap-
sule, indicating that some time had passed since the HCC 
occurred. In the iCCA component, some areas were stained 
for both Hep Par1 and CK7 (black arrows in Fig. 3E and F). 
The histological findings may indicate the transdifferentia-
tion of HCC into CCA. Additionally, p53-immunopositive cells 
were observed in only the CCA component, and the nuclear 
expression of β-catenin was not observed in this case. Dele-

Fig. 3.  Macroscopic and histological findings of the liver segment 6 (S6) tumor. The S6 tumor appeared as an off-white and green 38 x 23 x 33 mm. nodule (A). The 
tumor consisted of both moderately differentiated hepatocellular carcinoma and moderately differentiated cholangiocarcinoma (hematoxylin and eosin staining B: 
magnification ×20; C: magnification ×20 of consecutive sections; D: magnification ×50). No cancerous emboli traces were found in the vein and lymph vessel of both 
tumors. The hepatic tissue adjacent to the tumors was cirrhotic. Hepatocellular carcinoma (HCC) with a thick trabecular appearance (lateral) and cholangiocarcinoma 
(CCA) with glandular structures were embedded in the desmoplastic stroma (central) and intimately interdigitated at the transitional region (B, C, and D). These CCA 
cells showed mucus production (box in B; magnification ×200). Immunohistochemistry revealed that the HCC component was positive for hepatocyte markers, such 
as hepatocyte paraffin 1 (Hep Par 1) (E: magnification ×20). The CCA component was positive for cytokeratin (CK) 7 (F: magnification ×20), partially positive for 
CK19 (G: magnification ×50), and negative for Hep Par1 (E: magnification ×20) and epithelial membrane antigen (H: magnification ×20). p53-immunopositive cells 
were observed in only the CCA component (I: magnification ×50). Nuclear expression of β-catenin was not observed (J: magnification ×100). Neither CD8-positive 
T-lymphocyte (K: magnification ×20) CD4-positive T-lymphocytes were not observed (L: magnification ×20).
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Fig. 4.  Hypothesis of the differentiation and proliferation abnormality of hepatic epithelial lineage cells in hepatocarcinogenesis and paradigm of the 2019 revision of 
the World Health Organization (WHO) classification of tumors. cHCC-CCA, combined hepatocellular-cholangiocarcinoma. CLC, cholangiolocarcinoma; HCC, hepatocel-
lular carcinoma; iCCA, intrahepatic cholangiocarcinoma.

tion of the tumor suppressor gene TP53 has been reported 
to induce differentiation of hepatocytes into the bile duct epi-
thelium in a mouse liver tumor model.19 In this case, cHCC-
CCA may have been established via the transformation of 
mature hepatocytes.

Recently, it has been reported that the liver microenviron-
ment may define the phenotype of liver tumors.20 The back-
ground liver immunological potential in the present case was 
unclear. Nonetheless, the immune microenvironment was in-
vestigated for the presence of tumor-infiltrating lymphocytes 
in cHCC-CCA and CLC, and tumor-infiltrating CD8+ lympho-
cytes were observed to be prominent in CLC. However, no 
significant infiltration of CD8+ lymphocytes was seen in the 
cHCC-CCA, including the CCA component (Figs. 2M and 3L). 
Hence, further studies are warranted to determine if there 
are differences in the development of immune escape in tu-
mors of the same bile duct origin and if there is a relation-
ship between tumor transdifferentiation and immune escape 
mechanisms. In conclusion, the origin of hepatocarcinogen-
esis in this case was the existence of immature and mature 
cell stemness in the same background. Therefore, we must 
strive for accurate pathological diagnosis and believe that 
these two rare liver cancers with different molecular profiles 
occurred simultaneously, indicating the necessity for further 

research on background liver pathology in carcinogenesis.
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