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Abstract

Background
Combined hepatocellular-cholangiocarcinoma (cHCC-CCA) is a primary liver carcinoma with both
hepatocellular carcinoma (HCC) and cholangiocarcinoma (CCA) components. We examined the
clinicopathological characteristics and recurrence patterns of cHCC-CCA. Because of the rarity of cHCC-
CCA, its etiology, clinicopathological features, and prognosis in comparison with other primary liver
carcinoma remain unknown. Its recurrence pattern and sites in particular also need to be elucidated.

Methods
All patients who underwent hepatectomy for primary liver malignancies between 2005 and 2015 were
retrospectively included in this study.

Results
Eight hundred and ninety-four hepatectomies were performed. Nineteen cases of cHCC-CCA (2.1%) in 16
patients were enrolled. Three patients underwent re-hepatectomy. The background of hepatitis viruses
and tumor marker patterns of cHCC-CCA were similar to those of HCC and dissimilar to those of iCCA.
Biliary invasion was common in cHCC-CCA and iCCA. The 5-year overall survival values of the cHCC-CCA,
HCC, and iCCA patients were 44.7%, 56.6%, and 38.5%, respectively. The 5-year recurrence-free survival
values of the cHCC-CCA, HCC, and iCCA patients were 44.7%, 56.6%, and 38.5%, respectively. The liver
was the most common recurrence site. Unlike HCC, however, the lymph node was the second-most
common recurrence site in both cHCC-CCA and iCCA. Pathological samples of the recurrent lesions were
obtained in six patients, and four had cHCC-CCA recurrence pathologically.

Conclusion
cHCC-CCA had a mixture of characteristics of HCC and iCCA. Many cases of cHCC-CCA remained cHCC-
CCA pathologically even after recurrence.

Introduction
Combined hepatocellular-cholangiocarcinoma (cHCC-CCA) is a relatively rare primary liver carcinoma that
has both a hepatocellular carcinoma (HCC) component and cholangiocarcinoma (CCA) component in the
same tumor nodule [1]. The classi�cation of cHCC-CCA has been modi�ed since Allen and Lisa �rst
described it in 1949, and the World Health Organization (WHO) recently updated its taxonomy [1, 3, 4].
Because of the rarity of cHCC-CCA, its etiology, clinicopathological features, and prognosis in comparison
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with other primary liver carcinoma remain unknown [5–11]. Its recurrence pattern and sites and the
optimal treatment for recurrence in particular need to be elucidated [12].

In the present study, we examined the clinicopathological characteristics and recurrence patterns of
cHCC-CCA patients who underwent hepatectomy in a single institution. We also compared cHCC-CCA
with other the primary liver carcinomas, namely HCC and intrahepatic CCA (iCCA), to clarify the biological
features of cHCC-CCA.

Methods

Study design
This study was a retrospective observational study in a single institution. The study protocol was
approved by the Ethics Committee of the Graduate School of Medicine, Kyoto University (R1737), and
performed in accordance with the 1964 Helsinki declaration and its later amendments. Written informed
consent was obtained from all study participants. All patients who received hepatectomy for primary liver
malignancies between January 2005 and December 2015 were included in this study. Patients who
underwent liver transplantation were excluded.

Peri-operative management
All patients were evaluated preoperatively using chest X-ray and contrast-enhanced computed
tomography (CT) of the chest and abdomen. Additional studies including magnetic resonance imaging
(MRI) and positron emission tomography were performed as needed. Hepatic resection was performed as
previously described [13–15]. All patients were followed up after surgery by serum tumor markers (alpha-
fetoprotein; AFP, des-gamma-carboxy prothrombin; DCP, carcinoembryonic antigen; CEA, and
carbohydrate antigen 19 − 9; CA19-9) and contrast-enhanced CT or MRI every three to six months.
Recurrence was con�rmed by imaging examinations, tumor markers, and pathological examinations [13].

The pathological examination
A pathological examination was performed for all resected tumors and the background livers. The tumor
size, tumor number, vascular invasion, serosal invasion, surgical margin invasion, and tumor
differentiation were determined pathologically. The pathologic diagnosis was based on Hematoxylin-
Eosin staining according to the WHO 2019 criteria [1], and immunohistochemical examinations for
hepatocytic and cholangiocytic markers were added as needed to con�rm the diagnosis.

This study de�ned major vascular invasion as tumor invasion to primary or secondary branches of the
portal veins and/or biliary tract, and/or invasion to the main trunks of the hepatic veins or the inferior
vena cava [13].

Statistical analyses
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Continuous data among three groups were analyzed using Tukey’s test. Categorical data among three
groups were analyzed using the chi-square test. Survival curves were estimated by the Kaplan-Meier
method and compared by the log-rank test with Bonferroni’s correction. A P value of < 0.05 was
considered statistically signi�cant. The JMP software package was used for all statistical analyses (JMP,
Cary, NC).

Results

Clinicopathological features
From 2005 to 2015, total of 894 cases underwent hepatectomy for primary liver tumors. Sixteen patients
with cHCC-CCAs accounted for 19 cases that received hepatectomy (2.1%); 3 of the 16 patients
underwent repeated hepatectomy. Seven hundred and forty-two cases were HCCs, 121 cases were iCCAs,
and 12 cases were other primary liver tumors, including malignant lymphoma, hepatic carcinosarcoma,
and hepatic neuroendocrine tumor. During the same period of the study, three patients underwent living-
donor liver transplantation for cHCC-CCA and were excluded from this study.

The clinicopathological features of cHCC-CCA, HCC, and iCCA are summarized in Table 1. HCC was more
common in men than in women, and more patients had a worse liver function with HCC than those with
iCCA. Although more than 90% patients with iCCA were negative for hepatitis B surface antigen (HBsAg),
15.8% of patients with cHCC-CCA and 19.8% of patients with HCC were positive for HBsAg. More than
80% patients with iCCA were negative for hepatitis C virus antibody (HCV-Ab), whereas more than 40% of
patients with cHCC-CCA and HCC were positive for HCV-Ab. The preoperative CA19-9 levels in the iCCA
patients were signi�cantly higher than those in the cHCC-CCA or HCC patients. Patterns of viral markers
and tumor markers in the cHCC-CCA patients more closely resembled those of HCC patients than those of
iCCA patients. All patients with cHCC-CCA had a single cHCC-CCA tumor nodule, and 4 of the 16 cHCC-
CCA patients had synchronous HCC tumor nodules. There were no signi�cant differences in the rates of
major portal vein or hepatic vein invasion among the three groups. However, the frequencies of major
biliary tract invasion in cHCC-CCA and iCCA (36.8% and 18.2%, respectively) were higher than that in HCC
(5.0%).

Prognosis
The overall survival (OS) was compared among cHCC-CCA, HCC, and iCCA patients (Fig. 1; left panel).
The 5-year OS values of the cHCC-CCA, HCC, and iCCA patients were 44.7%, 56.6%, and 38.5%,
respectively. The median survival times (MSTs) of the cHCC-CCA, HCC, and iCCA patients were 50.5, 72.2,
and 41.7 months, respectively. The patients with iCCA had a worse prognosis than those with HCC with
statistical signi�cance (p = 0.0029). The recurrence-free survival (RFS) was also compared among the
three groups (Fig. 1; right panel). The 5-year RFS values of the cHCC-CCA, HCC, and iCCA patients were
44.7%, 56.6%, and 38.5%, respectively. The median RFS values of the cHCC-CCA, HCC, and iCCA patients
were 12.8, 21.3, and 20.3 months, respectively. There were no signi�cant differences among the three
groups.
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Treatment of recurrent cHCC-CCA
Tumor recurrences and/or metastases were con�rmed using imaging examinations, such as CT or MRI,
and occasionally pathological examinations. The liver was the most common site of tumor recurrence
among the three tumor groups (Table 2). Although the lymph nodes were the second-most common site
of recurrence in both cHCC-CCA and iCCA, lymph node metastasis was less frequent in HCC. The
treatment modalities for recurrent cHCC-CCA are summarized in Table 3. The majority of the recurrent
cHCC-CCA patients were treated according to HCC recurrence.

Pathological patterns of cHCC-CCA recurrence
Pathological examinations were performed in 6 patients, and 10 samples were obtained for recurrent
and/or metastatic tumors. The pathological patterns and sites of cHCC-CCA recurrence in the six patients
are summarized in Table 4. Four of the patients (B, C, D, and F) had recurrent tumors of cHCC-CCA. The
main component of the primary tumor in patient A was CCA, and its lymph node recurrence was CCA.
However, the main component of the primary tumor in patient E was HCC, and its subsequently repeated
liver recurrences were HCC.

Discussion
Combined HCC-CCA is a rare primary liver carcinoma, and 2.1% of the patients who underwent surgeries
for primary liver carcinoma had cHCC-CCA in our hospital, which is similar to the incidences described in
previous reports [5–12, 16, 17]. Due to the small number of cHCC-CCA cases, it was di�cult to show a
statistically signi�cant difference in a comparison among three groups. However, many patients with
cHCC-CCA were male, tended to be affected by hepatitis B virus and/or hepatitis C virus, and showed high
AFP and/or DCP values and normal levels of CEA and CA19-9, which resembled the clinical features of
HCC but not those of iCCA. However, the cHCC-CCA patients had a higher frequency of major biliary tract
invasion than the HCC patients did, showing an a�nity for the biliary tract. This characteristic was similar
to that of iCCA. Although there was no statistical signi�cance, the 5-year OS and RFS rates of cHCC-CCA
fell between those of HCC and iCCA. Taken together, these clinical and prognostic features suggest that
cHCC-CCA has mixed characteristics of HCC and iCCA.

Pathological samples for recurrent tumors were obtained from six cHCC-CCA patients. The pathological
examinations revealed that four of the six patients had cHCC-CCA in their recurrent tumors. These
�ndings suggested that cHCC-CCA belongs to a different disease category from HCC or iCCA. However,
the majority of the recurrent cHCC-CCA patients were diagnosed without pathological examinations.
Therefore, a more detailed pathological evaluation on cHCC-CCA recurrence should be performed in the
future.

The liver was the most common site of recurrence in cHCC-CCA, as in HCC and iCCA. However, it was
similar to iCCA in that there were many lung and/or lymph node metastases in cHCC-CCA. The majority
of the non-resected cases were treated using the HCC treatment protocol. This was partially because the
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pattern of tumor markers and the imaging �ndings of cHCC-CCA recurrence resemble those of HCC. Due
to the small number of the cHCC-CCA cases, the optimal treatment for cHCC-CCA recurrence remains
unclear [18–20]. However, to our knowledge, this report is the �rst to describe the characteristics of cHCC-
CCA recurrence in detail [12, 21].

It is di�cult to diagnose cHCC-CCA preoperatively because there are no imaging characteristics speci�c
to cHCC-CCA [22, 23]. In the present study, all patients with cHCC-CCA were treated as having HCC; they
received hepatectomy without lymph node dissection, and a pathological examination of the surgical
specimens subsequently revealed cHCC-CCA. Given that the lymph nodes were the second-most common
recurrence site in cHCC-CCA, hepatectomy with lymph node dissection might be necessary if a diagnosis
of cHCC-CCA is made preoperatively [21, 24].

Conclusion
cHCC-CCA had intermediate characteristics between HCC and iCCA in many aspects. Many cases of
cHCC-CCA remained cHCC-CCA pathologically even after recurrence.
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Tables
Due to technical limitations, Tables 1-4 are provided in the Supplementary Files section.

Legends:

Table 1. The clinicopathological characteristics of the cHCC-CCA, HCC, and iCCA cases

HBsAg: hepatitis B surface antigen, HCV-Ab: hepatitis C virus antibody, AFP: alpha-fetoprotein, DCP: des-
gamma-carboxy prothrombin, CEA: carcinoembryonic antigen: CA19-9: carbohydrate antigen 19-9, NS:
not signi�cant.

Table 2. The recurrence sites of cHCC, HCC, and iCCA.

The values in parentheses are the percentages of all cHCC, HCC, and iCCA cases.

Table 3. Therapeutic modalities for cHCC-CCA recurrence

TACE: transarterial chemoembolization, TAE: transarterial embolization, RFA: radiofrequency ablation,
PEIT: percutaneous ethanol injection therapy, HAIC: hepatic arterial infusion chemotherapy, TKI: tyrosine-
kinase inhibitor.

Table 4. The pathological patterns of cHCC-CCA recurrence in six patients

The letters in parentheses indicate the recurrent organs.

Ly: lymph node, L: liver, B: bile duct.
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Figures

Figure 1

he left panel shows the Kaplan-Meyer curve for the overall survival, and the right panel shows that for the
recurrence-free survival between the patients with cHCC-CCA (red line), HCC (blue line), and iCCA (green
line).
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