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Abstract

Objectives: Combined hepatocellular-cholangiocarcinoma (cHCC-CC) is a rare tumor that accounts for 2-3% of primary liver can-
cers. cHCC-CC mostly have a poor prognosis. There are publications reporting highly contradictory results regarding long-term
survival after resection. The aim of this study is to examine the post-resection results of patients with cHCC-CC.

Methods: The data of 7 patients with histopathologically proven cHCC-CC collected prospectively at Inonu University Liver Trans-
plantation Institute, between 2013-2023, were retrospectively analyzed. The preoperative variables examined were age, gender,
underlying liver disease, alpha-fetoprotein (AFP) and carbonhydrate antigen (CA 19-9) levels. No patient was diagnosed with cHCC-
CCin the preoperative tru-cut biopsies.

Results: Patients were predominantly male (M/F: 6/1) and median age 57 years. All patients had chronic hepatitis or cirrhosis. AFP
levels were above 10 ng/dL in 5 cases (7-813 ng/dL) and CA 19-9 levels were normal in all cases. Perihilar lymph nodes resected
during hepatectomy were involved with tumor in three patients. The maximum tumor diameter was 11 cm and the mean tumor
diameter was 4.5 cm. Bisegmental resection was performed in four patients with cHCC-CC. Major hepatectomy was performed in
two cases. Histopathologically, surgical margins were not tumor-free in two patients. The seventh case first underwent segment
II-1ll resection for hepatocellular carcinoma (HCC), but left hemihepatectomy was performed 1.5 months later due to the pres-
ence of histopathological tumor in the surgical margins. Histopathological diagnosis confirmed HCC. After 27 months, the patient
underwent salvage transplantation due to tumor recurrence within Milan criteria. Histopathological diagnosis was cHCC-CC. The
patient who underwent right hemihepatectomy died on the 3rd postoperative day due to reasons other than hepatic failure (car-
diac instability). One-year survival of the remaining 6 cases was 71.4%, 3-year survival was 14.3%, and 5-year survival was 14.3%.
Conclusion: cHCC-CC is an aggressive primary liver tumor associated with poor long-term oncological outcomes. Surgical resec-
tion is the only curative or palliative treatment option to improve the poor prognosis. In this study, we discussed the diagnosis,
treatment and survival of 7 patients with advanced stage cHCC-CC. Studies that require a multidisciplinary approach for the treat-
ment of these tumors are necessary to improve the survival of the patients.
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ombined hepatocellular-cholangiocarcinoma (cHCC-

CQ) is a rare tumor that accounts for 2-3% of primary
liver cancers. This tumor is characterized by histological
heterogeneity of both hepatocellular carcinoma (HCC) and
intrahepatic cholangiocarcinoma (iCC) elements. Preop-
erative demographic, clinical, and radiological features are
not pathognomonic and may indicate either of the two tu-
mors. Biopsy results are often inconsistent with post-resec-
tion pathological results. There are publications reporting
highly contradictory results regarding long-term survival
after resection.?* The aim of this study is to examine the
post-resection results of patients with cHCC-CC.

Methods

In this study, the data of 7 patients with cHCC-CC collected
prospectively at Inonu University Liver Transplantation In-
stitute, between 2013-2023, were retrospectively analyzed.
The preoperative variables examined were age, gender,
underlying liver disease, alpha-fetoprotein (AFP) and car-
bonhydrate antigen (CA 19-9) levels. Histopathological
examination of the postoperative resection materials were
reviewed in detail. All patients assessed with dynamic en-
hanced computed tomography (CT) and five patients re-
vealed with upper abdominal magnetic resonance imaging
(MRI) with hepatospecific contrast medium preoperatively.
No patient was diagnosed with cHCC-CC in the preopera-
tive tru-cut biopsies. In all 7 patients who underwent surgi-
cal resection, serum bilirubin was below 2 mg/dL, platelet
levels were above 150.000 /mm?3, and nobody had spleno-
megaly, ascites, or esophageal varices. The patients were
followed up postoperatively with imaging tools (CT and
MRI) and serial tumor marker examinations.

Biostatistical Analysis

Quantitative variables were summarized as median (95 %
Confidence Intervals), and qualitative variables were given
as number (percentage). The Kaplan-Meier estimate was
used to calculate overall survival. Analyzes were performed
using IBM SPSS Statistics 25.

Results

There were 7 patients with cHCC-CC who were diagnosed
histopathologically following resection. Patients were pre-
dominantly male (M/F: 6/1) and median age 57 years (95%
Cl=38-77 years). All patients had chronic hepatitis or cir-
rhosis. Four patients were positive for hepatitis B virus and
two were positive for hepatitis B plus D viruses. Despite
another patient being negative for viral serology, she had
histopathological findings of chronic hepatitis. AFP levels
were above 10 ng/dL in 5 cases (7-813 ng/dL) and CA 19-9
levels were normal in all cases. Perihilar lymph nodes re-
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sected during hepatectomy were involved with tumor in
three patients. Tumors had a single nodule in four patients
and multiple nodules in three patients. The maximum tu-
mor diameter was 11 cm and the mean tumor diameter
was 4.5 cm (3.2-11 cm).

The tumors were not significantly different from ‘conven-
tional’ HCCs on macroscopic examination. Most of the cas-
es were unifocal, three of them were multifocal. On postop-
erative histopathological examination, the tumors showed
a combination of the two components, either close to each
other or deeply intermingled. The cholangiocarcinoma-
tous component revealed an adenocarcinoma morphol-
ogy with variable desmoplastic reaction. The hepatocel-
lular carcinoma component demonstrated hepatocytic
differentiation with the appropriate immunohistochemical
features. Confirmation of a hepatocellular carcinoma com-
ponent was shown by immunohistochemical cytoplasmic
staining with HepPar-1, Arginasel, canalicular staining
with polyclonal CEA or CD10 and sinusoidal capillarization
pattern by CD34. The cholangiocarcinomatous component
was stained positive for CK7 and CK19 immunohistochemi-
cally. In most of the cases, hepatocellular carcinoma was
poorly differentiated and cholangiocarcinoma component
was poorly or moderately differentiated in all cases.

The imaging features that favor ICC over HCC were pres-
ent for most of the lesion at CT and MRI. The prominent
features of the cases were the early rim enhancement and
delayed central enhancement in the portal venous and
delayed phase of contrast injection. The less common im-
aging features that favor the diagnosis of ICC were liver
surface retraction, hypointensity on T2W images and tar-
get appearance of DWI. One lesion had imaging findings
of HCC including arterial non-rim enhancement and portal
venous washout. The only one lesion with the largest diam-
eter that occupying right lobe of the liver had findings of
right portal venous invasion.

Bisegmental resection was performed in 4 patients with
cHCC-CC, which consisted of segments VI-VII in two cases,
segments VI and VIII in one case, and segment II- lll in one
case. Major hepatectomy was performed in two cases con-
sisting of right hemihepatectomy and central hepatecto-
my. In the patient who underwent right hemihepatectomy,
there was tumor thrombus in the right portal vein branch
extending to the left portal vein confluence (vP3). Histo-
pathologically, surgical margins were not tumor-free in two
patients who underwent bisegmental resection localized
to the right lobe and in the patient who underwent cen-
tral hepatectomy. In the seventh case, there was a differ-
ent scenario. The 24-year-old male patient first underwent
segment lI- lll resection for HCC, but left hemihepatectomy
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was performed 1.5 months later due to the presence of his-
topathological tumor in the surgical margins. Histopatho-
logical diagnosis confirmed HCC. After 27 months, the
patient underwent salvage transplantation due to tumor
recurrence within Milan criteria. Histopathological diagno-
sis was cHCC-CC. This patient is alive for 10 years after the
transplant. The patient who underwent right hemihepa-
tectomy died on the 3rd postoperative day due to reasons
other than hepatic failure (cardiac instability). The median
follow up time of the remaining 6 cases was 380 days (95%
Cl: 112-3422). One-year survival was 71.4%, 3-year survival
was 14.3%, and 5-year survival was 14.3% (Fig. 1). Six cases
are currently not alive. The cause of death in all cases was
tumor recurrence. The patients with tumor recurrence were
treated with systemic chemotherapy.

Discussion

Although radical surgical interventions are the most em-
phasized treatments for patients with ¢cHCC-CC, 5-year
survival rates are about 30% due to the aggressiveness of
the tumor. Major or segmental hepatic resections together
with lymphadenectomy is the recommended treatment.®
8 Age, male gender, elevated GGT, macrovascular invasion
and hilar lymph node metastases are associated with poor
prognosis after resection.” No effect of adjuvant treat-
ments on recurrence or survival has been demonstrated.
9 The inability to draw a conclusion from the publications
containing a small number of patients is a disadvantageous
issue regarding the treatment of this tumor. In our study,
seven cases were also reviewed. Despite surgical interven-
tions that we consider radical, our survival rate was 71.4%
at 1 year, but it was only 14.3% at 5 years, even with salvage
liver transplantation. This result is a summary of how ag-
gressive this tumor is.

Survival Function

=1 Sunaval Function

Cum Survival
e e
—

0 1000 2000 3000 4000

Follow Up (days)

Figure 1. Survival curve of 7 patients with cHCC-CC treated with re-
section.

Radiologically findings suggestive of malignancy but atypi-
cal for HCC or CC should suggest cHCC-CC. In resectable
tumors, the diagnosis of this tumor can be established by
detailed histopathologic examination of the explant, but
failure to diagnose it in unresectable cases cHCC-CC may
be suggested by unresponsiveness to locoregional and sys-
temic chemotherapy.'” No radiological or histopathological
preoperative diagnosis of cHCC-CC could be made in any of
our cases, and even in the case that underwent to salvage LT,
the histopathologic diagnosis was HCC even in the previous
two hepatic resections. This raises the question of whether
cHCC-CC diagnosed after LT develops as a separate tumor or
after differentiation of the primary tumor.

Metastatic lymph nodes in the porta hepatis are predictors
of long survival. The contribution of lymphadenectomy to
survival in these cases is controversial.'? Could it be a use-
ful multidisciplinary treatment modality to consider surgi-
cal intervention after possible downstaging with systemic
or local chemotherapy in these cases? Answering this ques-
tion may contribute to survival in patients with cHCC-CC.
Perineural invasion in liver tumors is a factor that adversely
affects overall survival.'® However, there is insufficient data
on whether this is a prognostic factor in cHCC-CC. Meta-
static porta hepatis lymph nodes in 3, lymphovascular in-
vasion in 4, and perineural invasion in 2 of our cases were
present. More importantly, all cases had signs of cirrhosis or
chronic hepatitis, and all tumors were histopathologically
undifferentiated. It is likely that these parameters, which
negatively affect survival, explain the low survival rate in
our cases.

It has been shown that anatomical resections in liver can-
cers are associated with better survival than non-anatom-
ical resections.'"™ However, cirrhosis or chronic hepatitis
findings in our cases seem to lead us to parenchyma-pre-
serving anatomic resections. Despite this strategy, we per-
formed major hepatectomy in 2 cases with tumors larger
than 10 cm. We believe that survival of more than 1 year de-
spite positive surgical margins in the case who underwent
central hepatectomy is an acceptable palliation in such an
advanced stage tumor.

Extrahepatic portal vein invasion is rare in patients with
cHCC-CC, but hepatic vein invasion is more common. One
of our cases had portal vein invasion at vP3 level and we
performed a right hemihepatectomy. It is known that these
cases probably released tumor cells into the systemic circu-
lation and their survival was not good.'™ The role of liver
transplantation in cHCC-CC is controversial. It has been re-
ported that cHCC-CC cases within the Milan criteria have
similar survivals to HCC within the same criteria.'® The
survival over 10 years in our case, within the Milan criteria,
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who underwent salvage LT seems to be a confirmation of
this. This subject is out of the scope of the present article
and will be presented in another study of our institute.

In summary, cHCC-CC is an aggressive primary liver tumor
associated with poor long-term oncological outcomes. Sur-
gical resection is the only curative or palliative treatment
option to improve the poor prognosis. In this study, we dis-
cussed the diagnosis, treatment and survival of 7 patients
with advanced stage cHCC-CC. Studies that require a multi-
disciplinary approach for the treatment of these tumors are
necessary to improve the survival of the patients.

Disclosures

Ethics Committee Approval: Since this study was prepared as a
retrospective archive data review, ethics committee approval was
not obtained.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept - S.Y,, SK, B.L.C; Design -
V.., S.A., S.Y, Supervision - S.Y., B..C.; Materials - V., AS.K,, B.l.,
AN.A,; Data collection &/or processing - V.I., S.K., S.Y.; Analysis
and/or interpretation - T.T.S., S.A; Literature search - T.T.S,, S.Y,,
S.A; Writing — ZK,, S.A; Critical review - S.A,, S.Y., B.l, B.l.C.

References

1. Jarnagin WR, Weber S, Tickoo SK, Koea JB, Obiekwe S, Fong Y,
DeMatteo RP, Blumgart LH, Klimstra D. Combined hepatocellular
and cholangiocarcinoma: demographic, clinical, and prognostic
factors. Cancer 2002;94(7):2040-6.

2. Zuo HQ, Yan LN, Zeng Y, Yang JY, Luo HZ, Liu JW, Zhou LX. Clini-
copathological characteristics of 15 patients with combined he-
patocellular carcinoma and cholangiocarcinoma. Hepatobiliary
Pancreat Dis Int 2007;6(2):161-5.

3. Jung DH, Hwang S, Song GW, Ahn CS, Moon DB, Kim KH, Ha TY,
Park GC, Hong SM, Kim WJ, Kang WH, Kim SH, Yu ES, Lee SG. Long-
term prognosis of combined hepatocellular carcinoma-cholan-
giocarcinoma following liver transplantation and resection. Liver
Transpl 2017;23(3):330-341.

4. Holzner ML, Tabrizian P, Parvin-Nejad FP, Fei K, Gunasekaran
G, Rocha C, Facciuto ME, Florman S, Schwartz ME. Resection of
Mixed Hepatocellular-Cholangiocarcinoma, Hepatocellular Car-
cinoma, and Intrahepatic Cholangiocarcinoma. Liver Transpl
2020;26(7):888-898.

5. Yin X, Zhang BH, Qiu SJ, Ren ZG, Zhou J, Chen XH, Zhou Y, Fan
J. Combined hepatocellular carcinoma and cholangiocarcinoma:

10.

11.

12.

13.

14.

15.

16.

Journal of Inonu Liver Transplantation Institute

clinical features, treatment modalities, and prognosis. Ann Surg
Oncol 2012;19(9):2869-76.

Yoon YI, Hwang S, Lee YJ, Kim KH, Ahn CS, Moon DB, Ha TY, Song
GW, Jung DH, Lee JW, Hong SM, Yu ES, Lee SG. Postresection Out-
comes of Combined Hepatocellular Carcinoma-Cholangiocarci-
noma, Hepatocellular Carcinoma and Intrahepatic Cholangiocar-
cinoma. J Gastrointest Surg 2016;20(2):411-20.

Gentile D, Donadon M, Lleo A, Aghemo A, Roncalli M, diTommaso
L, Torzilli G. Surgical Treatment of Hepatocholangiocarcinoma: A
Systematic Review. Liver Cancer 2020;9(1):15-27.

Penzkofer L, Groger LK, Hoppe-Lotichius M, Baumgart J, Heinrich
S, Mittler J, Gerber TS, Straub BK, Weinmann A, Bartsch F, Lang H.
Mixed Hepatocellular Cholangiocarcinoma: A Comparison of Sur-
vival between Mixed Tumors, Intrahepatic Cholangiocarcinoma
and Hepatocellular Carcinoma from a Single Center. Cancers (Ba-
sel) 2023;15(3):639.

Tian MX, Luo LP, Liu WR, Deng W, Yin JC, Jin L, Jiang XF, Zhou YF,
Qu WF, Tang Z, Wang H, Tao CY, Fang Y, Qiu SJ, Zhou J, Liu JF, Fan
J, Shi YH. Development and validation of a prognostic score pre-
dicting recurrence in resected combined hepatocellular cholan-
giocarcinoma. Cancer Manag Res 2019;11:5187-5195.

Ma KW, Chok KSH. Importance of surgical margin in the outcomes
of hepatocholangiocarcinoma. World J Hepatol 2017;9(13):635-
641.

Leoni S, SansoneV, Lorenzo S, lelasi L, Tovoli F, Renzulli M, Golfieri
R, Spinelli D, Piscaglia F. Treatment of Combined Hepatocellular
and Cholangiocarcinoma. Cancers (Basel) 2020;12(4):794.

Endol, Gonen M, Yopp AC, Dalal KM, Zhou Q, Klimstra D, D'Angelica
M, DeMatteo RP, Fong Y, Schwartz L, Kemeny N, O'Reilly E, Abou-
Alfa GK, Shimada H, Blumgart LH, Jarnagin WR. Intrahepatic chol-
angiocarcinoma: rising frequency, improved survival, and deter-
minants of outcome after resection. Ann Surg 2008;248(1):84-96.
Liebig C, Ayala G, Wilks JA, Berger DH, Albo D. Perineural invasion
in cancer: a review of the literature. Cancer 2009;115(15):3379-91.
Eltawil KM, Kidd M, Giovinazzo F, Helmy AH, Salem RR. Differen-
tiating the impact of anatomic and non-anatomic liver resection
on early recurrence in patients with Hepatocellular Carcinoma.
World J Surg Oncol 2010;8:43.

Bahra M, Yahyazadeh A. Surgical Strategies for Combined He-
patocellular-Cholangiocarcinoma (cHCC-CC). Cancers (Basel)
2023;15(3):774.

Dageforde LA, Vachharajani N, Tabrizian P, Agopian V, Halazun K,
Maynard E, et al. Multi-Center Analysis of Liver Transplantation for
Combined Hepatocellular Carcinoma-Cholangiocarcinoma Liver
Tumors. J Am Coll Surg 2021;232(4):361-371.



