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Purpose: Combined hepatocellular carcinoma and cholangiocarcinoma (cHCC-CC) has wide histologic diversity. This study
investigated the effects of cHCC-CC histology, according to the 2010 World Health Organization (WHO) classification, on
patient prognosis.

Methods: The medical records of patients who underwent surgical resection for cHCC-CC at our institution between July
2012 and June 2019 were retrospectively evaluated.

Results: During the study period, 168 patients, 122 males (72.6%) and 46 females (27.4%), underwent surgical resection
for cHCC-CC, including 159 patients (94.6%) who underwent RO resection. Mean tumor diameter was 4.4 + 2.8 cm,
and 161 patients (95.8%) had solitary tumors. Histologically, 86 patients (51.2%) had classical type, and 82 (48.8%) had
tumors with stem cell (SC) features, including 33 (19.6%) with intermediate-cell and 23 (13.7%) each with typical SC and
cholangiolocellular features; 3 tumors (1.8%) were unclassifiable. At 1, 3, and 5 years, tumor recurrence rates were 31.9%,
49.6%, and 58.1%, respectively, and patient survival rates were 91.0%, 70.2%, and 60.3%, respectively. Univariate analysis
showed that tumor size of >5 cm, microscopic and macroscopic vascular invasion, lymph node metastasis, 8th edition of
the American Joint Committee on Cancer (AJCC) tumor stage, and 2010 WHO classification were significantly prognostic.
Multivariate analysis showed that the 8th AJCC tumor stage and 2010 WHO histologic classification were independently
prognostic for tumor recurrence and patient survival. There were no significant prognostic differences among the 3 SC

subtypes.

Conclusion: Postresection outcomes are better in patients with SC-type than with classical-type cHCC-CC.

[Ann Surg Treat Res 2021;100(5):260-269]
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INTRODUCTION

Combined hepatocellular carcinoma (HCC) and intrahepatic
cholangiocarcinoma (CC) is an uncommon type of primary liver

cancer, first described as a distinct disease entity in 1903. This
tumor was first classified in 1949 [1] and again in 1985 [2]. The
third classification, by the World Health Organization (WHO)
in 2010, categorized this tumor according to its origin from
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hepatic progenitor cells (HPCs) [3]. Thus, combined HCC and CC
(CHCC-CC) can be classified into 2 main histological forms, the
classical type and subtypes with stem cell (SC) features.

We have previously evaluated the association between
pathological characteristics and postresection prognosis
of patients with cHCC-CC according to the 2010 WHO
classification [4]. Because of the low incidence of cHCC-CC and
the relatively recent adoption of the 2010 WHO classification,
only a few studies to date have evaluated the pathology-based
prognosis of these patients following hepatic resection (HR) [3-
7]. The present study investigated the clinical and pathological
features, as determined by the 2010 WHO classification, and
the postresection outcomes of patients with cHCC-CC who
underwent HR.

METHODS

Patients
We searched the liver cancer database of our institution to

identify patients with cHCC-CC who were diagnosed according
to the 2010 WHO classification from July 2012 to June 2019. Of
the 6,504 patients who underwent HR for HCC and intrahepatic
CC (ICC) in our institution during the study period [8], 179
(2.8%) underwent HR for cHCC-CC. Patients who had HCC and
cHCC-CC concurrently, and those who underwent R2 resection,
were excluded. Finally, 168 patients were selected for this
study; all were followed up until July 2020 through a review
of institutional medical records and with the assistance of the
National Health Insurance Service. The study protocol was
approved by the Institutional Review Board of Asan Medical
Center (No. 2019-1347), which waived the requirement for
informed consent due to the retrospective nature of this study.
This study was performed in accordance with the ethical
guidelines of the World Medical Association Declaration of
Helsinki 2013.

Histologic diagnosis according to the 2010 WHO

classification
Tumors were categorized as the classical type and as subtypes

with SC features based on the 2010 WHO classification
[3]. Tumors with SC features were subclassified as typical,
intermediate-cell, and cholangiolocellular subtypes. The typical
subtype was defined as tumors with a nest of mature hepatocytes
surrounded by peripheral clusters of small cells exhibiting
morphological and immunohistochemical characteristics of
progenitor cells; the intermediate-cell subtype was defined as
tumors containing cells with features intermediate between
hepatocytes and cholangiocytes, with immunohistochemical
markers of both arranged in trabeculae, solid nests, or strands.
The cholangiolocellular subtype was defined as tumors composed
of cells morphologically mimicking cholangioles arranged in a

tubular anastomosing pattern within a dense, sclerotic stroma
and expressing progenitor/SC markers.

Tumors were classified into subtypes based on the results
of immunohistochemical staining for o-FP, CEA, cytokeratin
7, cytokeratin 19, epithelial cell adhesion molecule (EpCAM),
HepParl, CD10, CD34, KIT (CD117), nuclear cell adhesion molecule
(NCAM1/CD56), reticulin, and others [3]. A small number of
tumors with SC features could not be immunohistochemically
characterized into one of these 3 subtypes and were therefore
defined as being of unclassifiable subtype.

Tumor staging according to the 8th edition of the
American Joint Committee on Cancer staging

system
All cHCC-CCs were staged according to the 8th edition of the

American Joint Committee on Cancer (AJCC) staging system for
ICC because this staging system was found to be equally valid
for ICCs, cHCC-CCs, and primary endocrine tumors of the liver
[9]. T1 stage is defined as a solitary tumor without vascular
invasion (Tla < 5 cm and T1b > 5 cm); T2 stage includes
solitary tumors with vascular invasion or multiple tumors; T3
stage is defined as penetration of the visceral peritoneum; and
T4 stage is defined as direct invasion of extrahepatic structures.

Statistical analysis
We analyzed the continuous variables by using Student

t-tests or analysis of variance depending on their distribution.
We compared the categorical variables by using the chi-square
test or Fisher exact test. Survival curves were estimated by the
Kaplan-Meier method and compared by the log-rank test. Cox
proportional hazard regression analysis was used to calculate
hazard ratios and 95% confidence intervals. Statistical analyses
were performed using IBM SPSS ver. 22 (IBM Corp., Armonk,
NY, USA), with P-values of <0.05 regarded as statistically
significant.

RESULTS

Clinicopathological features
The clinical features of the 168 patients pathologically

diagnosed with cHCC-CC are summarized in Table 1. These
patients included 122 males (72.6%) and 46 females (27.4%), with
mean age of 56.6 = 10.7 years (range, 30-81 years). Most patients
had been preoperatively diagnosed with HCC, with 19 (11.3%)
initially undergoing transcatheter arterial chemoembolization
(TACE) and 1 (0.6%) undergoing radiofrequency ablation.

Of these 168 patients, 159 (94.6%) underwent RO resection
and 9 (5.4%) underwent R1 resection. The extents of HR
were anatomical resection in 144 (85.7%) and nonanatomical
resection including subsegmentectomy and partial hepatectomy
in 24 (14.3%). Laparoscopic HR and concurrent bile duct

Annals of Surgical Treatment and Research 261



Annals of Surgical Treatment and Research 2021;100(5):260-269

"s93e}S PadUBADE B0 51 | 93eIS,, *SIBYI0 “sA sieday [BIIA, @+ A+ D+ ) SAY,

J90UBD) UO 22PIWWOD) JUlof

uedLRWY DDV ‘@seasip JaAl| 93els-pus 1o} [opow ‘1IN ‘SaINUIW G| 1e 19} uonualal udaId aulueAdopul ‘G LY-DD)] {||-9oudsqe 1o isiuodejue y uiweia Aq paonpul sutaiold ‘[|-yMAld

LlTr o
TLT0
€/€°0
7610

€50

€LL0
¢/10
€520

[40) 40
€rLo

10C°0
¢c60

€91°0

WCETO
920°0
L£S0

2N[eA-d

(

(£€)
Q)
(¥'5¢€)
S'61)
(0'6€)

(¢ ¢
(€796) 62

(§'0€) sT
(9'69) 29
e
9CFEY
(9°26) 08
(9'99) 1L

(8'6) 8
LY F60L
06
€99 FC'le
0'/4¢

LLLV'Y FT8S0°L

08
€E/yLeF
(ZTh) §
roc
6'¥9) S

6C-€S
00L+ 174§
(8'8¥) T8

i+d+>o+4d

N.m—m\m

- O - = O

(0)o
€CFovl
ovl
LGl F G961
0'¢csl

191 + Gvvl

g€
§CFLE

L-¢
00L+0'LL
@81 ¢

)L
A ) 0
(o€ €
(70¢) £
(Tl

8¥¢€) 8
(T°99) S1
4
0CcFey
(ool) €¢
(£°G6) TT

(9 ¢
Yv+ €6
(4
CLFV6
ove
£/90'L F £06C
0¢

8'0F ¥ C'91

(599 €1
(€v) 1

(1'6€) 6

£:91
€0L+909
(€1 ¢

"pany1oads asImMIBUIO JI AJUO JaqUINU 1O ‘UOIBIASP plepur)s F

(1r9)c
(0)o
(§°Sp) S1L
(s s
(€€ 11

(Ie) ¢
(6°06) 0€

(Tv0 8
(8°G4) ST

(1'6) €
6v+0LL
o€l
1'68 ¥ 6°9¢
0'6¢
9°€60°S F G0LE°L
6'11
8'8%9 ¥ 6°48¢
(r'6€) €1
(0)o

(9°09) 0

vl6l
6’6 F 'S¢
96l €

(@) a|qeyIssepUN () 4e|njjdojoidueloyD (D) |[9d-areIpauIRU]

saInjeay |19 wals yum sadAigng

8v¢) 8
(T°99) S1
0°¢

8¢+
(€v) 1L
(6°€L) L1

(o€ €

9YF6'LL
0’6

8LFC 1L
0°Z¢

6'£957 F €¥ee’L

04§

6'68Y'€6 F ££19'8C

(¥°0€) £
(€)1
(T°99) s1L

yAYAR

8L F0VS

(21 €
(4) eordAL

VL F

£1:89

(T'19 98

(V) 2dAy jeaisse|D

1799

(T¥) L
(8°96) 191

(129 ¥S
6729 vLL
g€

8'CF
(9'¥76) 651
(£°58) vl

(6°L1) 0T
L/SFGLL
0'clL

7’69 F¥'6C

0°0¢

¥'9G/'€ F 0°0€€°C

8

7'9€6'SE F

(1'8€) ¥9
(9°€)9
(€89 8

9t-ccl

Z01L*99¢

(001) 891

v

T18L'y

ueaw ‘(%) Jaquinu se pajuasald are sanjep

all
Vi
Il
dl
Vi

a8eys Jown) DDV Y18
sise}selaw apou ydwA

oidoosoioepy
o1doosoioiy
UOISBAUI JB|NDSEA
apdninwy
9|3uIg
Jaquinu Jown|
G<
s
UBIpay
(WD) azis Jown|
U013l Y

UOI1295a. [BDIWOJeUY
JuaWeal) [euoi3al000|

aAneladoaly
(%) S1Y-DDI
ueipayy

(Tw/3u) 661 VYD WnIas

UBIPOW

(w/NvW) [I-YIAId Winiag

uepay

(Tw/3u) d4-0 wnisg

SIDYIO
uondRJuI ADH
uonIuI AGH

95easIp IaAI| punoidyoeg

dJewWa):ajew Xas
(1K) 98y
Juslied

d|qeleA

uoned1Isse|d OHAM 0107 dY3 0} SuIpJOdDE BLIOUIDIBI0I3UR|OYD-BUWOUIDIED Je[n[[@d0jeday paulquod yim suaned 99| ay) Jo sainjeay [eaidojoyredoolul|d *| ajqel

262



Minjae Kim, et al: Prognosis of combined hepatocellular carcinoma-cholangiocarcinoma

resection were performed in 17 (10.1%) and 4 (2.4%), respectively
(Table 2).

The pathological findings of these patients are summarized in
Table 1. Mean tumor diameter was 4.4 = 2.8 cm, and 161 patients
(95.8%) had solitary tumors. Histologically, 86 patients (51.2%)
had classical-type cHCC-CCs, whereas 82 (48.8%) had tumors
with SC features, including 23 (13.7%) with typical subtype,
33 (19.6%) with intermediate-cell subtype, 23 (13.7%) with
cholangiolocellular subtype, and 3 (1.8%) with unclassifiable type.
Except for age, there were no statistically significant differences
in clinical and pathological features in patients assorted by the
2010 WHO dlassification (Table 1).

Postresection prognosis
None of these 168 patients died of perioperative complications.

Table 2. Extents of hepatic resection

Types of resection Data

Anatomical resection 144 (85.7)

Right hepatectomy + caudate resection 26

Left hepatectomy + caudate resection 29

Right anterior sectionectomy 27

Right posterior sectionectomy 26

Central bisectionectomy 12

Left lateral sectionectomy 16

Left medial sectionectomy 3

Caudate lobectomy 2

Right trisectionectomy 3
Nonanatomical resection, partial hepatectomy® 24 (14.3)
Concurrent bile duct resection 4(2.4)
Laparoscopic resection 17 (10.1)

Values are presented as number (%) or number only.
“Including subsegmentectomy and nonanatomical partial
hepatectomy.

>

1.0 1

0.8 -

0.6 1

0.4 1

Proportion of recurrence

0.2 1

0 1 2 3 4 5 6 7 8
Postoperative period (yr)

During a mean follow-up period of 43.8 * 24.8 months (range,
3-95 months), 90 patients (53.6%) had recurrent tumors.

The preferred initial treatments for these recurrent lesions
were TACE (n = 31), radiofrequency ablation (n = 10), and
systemic chemotherapy (n = 10) for intrahepatic recurrence; and
systemic chemotherapy for intra- and extrahepatic recurrence
(n = 7), pulmonary metastasis (n = 5), and intraperitoneal
extrahepatic metastasis (n = 7). No specific recurrence treatment
was provided to 13 patients because of poor general condition

Table 3. Initial treatments for the first recurrence in 90
patients with postresection tumor recurrence

Site of first recurrence Data
Intrahepatic recurrence 62 (68.9)
TACE 31
RFA 10
Repeat resection 5
Liver transplantation 1
Chemotherapy” 10
No specific treatment 5
Intra- and extrahepatic recurrence” 12 (13.3)
TACE 1
Chemotherapy” 7
No specific treatment 4
Pulmonary metastasis 5(5.6)
Chemotherapy 5
Intraperitoneal extrahepatic metastasis 11(12.2)
Chemotherapy” 7
No specific treatment 4

Values are presented as number (%) or number only.

TACE, transcatheter arterial chemoembolization; RFA, radiofre-
quency ablation.

“Chemotherapy regimens included gemcitabine, 5-fluorouracil,
sorafenib, and other agents. "Including lung and intraperitoneal
metastases.

1.0 1
0.8
0.6 1

0.4 1

Proportion of survival

0.2 1

0 1 2 3 4 5 6 7 8
Postoperative period (yr)

Fig. 1. Kaplan-Meier analysis of (A) tumor recurrence and (B) overall survival of all 168 patients with combined hepatocellular

carcinoma-cholangiocarcinoma.
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and rapid tumor progression (Table 3).

The cumulative 1-, 3-, and 5-year tumor recurrence rates
in these patients were 31.9%, 49.6%, and 58.1%, respectively,
whereas their 1-, 3-, and 5-year overall patient survival rates
were 91.0%, 70.2%, and 60.3%, respectively (Fig, 1).

According to the 8th AJCC staging system, 68 patients (40.5%)
had stage 1A, 25 (149%) had stage IB, 62 (36.9%) had stage II,
4 (2.4%) had stage IIA, and 9 (5.4%) had stage IIIB tumors.
Tumor recurrence and patient survival rates showed definite
prognostic contrasts according to 8th AJCC tumor stages (all P
< 0.001) (Fig 2).

Risk factor analysis for postresection prognosis
Univariate analyses revealed that significant risk factors for

both tumor recurrence and overall patient survival included
tumor size of >5 cm, microscopic and macroscopic vascular
invasion, lymph node metastasis, 8th AJCC tumor stage, and
2010 WHO histologic classification (Table 4). Because tumor size
of >5 c¢m, microscopic and macroscopic vascular invasion, and
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lymph node metastasis are essential components of the 8th
AJCC tumor staging system, these risk factors can be simplified
as the 8th AJCC tumor stage and 2010 WHO histologic
classification. Multivariate analysis showed that these 2 factors
were also independent prognostic factors for tumor recurrence
and overall patient survival (Table 5).

Prognostic analysis according to the 2010 World

Health Organization classification
To avoid the confounding effects from less frequent findings,

patients with 8th AJCC stage III tumors and unclassifiable
subtype, and those who underwent R1 resection, were excluded.
Analysis of the 146 patients with 8th AJCC stages I and Il cHCC-
CCs showed that tumor recurrence rate was significantly higher
(P = 0.003) and overall survival significantly lower (P = 0.019)
in patients with classical-type cHCC-CCs than in those with
tumors with SC feature subtypes (Fig. 3). Furthermore, analysis
of the 74 patients with 8th AJCC stages I and II cHCC-CCs with
SC features showed no significant differences among these 3
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Fig. 2. Kaplan-Meier analysis of (A) tumor recurrence and (B) overall survival of patients classified according to the 8th edition

of American Joint Committee on Cancer tumor staging system.
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Table 4. Univariate analyses of factors associated with tumor recurrence and patient survival

Variable

Sex
Male
Female
Background liver disease
Viral hepatitis
Others
Serum a-FP (ng/mL)
<7
>7
Serum PIVKA-II (mAU/mL)
<40
>40
Serum CA 19-9 (ng/mL)
<37
>37
Anatomical resection
Yes
No
Surgical curability
RO resection
RT resection
Tumor size (cm)
<5
>5
Tumor number
Single
Multiple
Microscopic vascular invasion
Absent
Present
Macroscopic vascular invasion
Absent
Present
Lymph node metastasis
Absent
Present
8th AJCC tumor stage
|
Iland 1
2010 WHO classification
Classical type

Subtypes with stem cell features

No. of patients

122
46

104
64

69
86

91
55

100
11

144
24

159

114

54

161

100

68

150
18

159

93

75

86
82

Tumor recurrence Overall patient survival
5-yr recurrence rate (%)  P-value 5-yr survival rate (%) P-value
0.412 0.613
60.2 59.2
51.2 63.5
0.383 0.332
56.0 66.2
59.3 50.0
0.641 0.314
64.8 62.4
56.6 56.6
0.153 0.341
59.0 63.4
67.6 55.3
0.202 0.095
62.9 55.8
72.7 36.4
0.714 0.463
57.7 58.2
67.4 72.4
0.162 0.182
57.7 61.6
66.7 38.9
0.006 <0.001
51.4 70.6
71.6 37.6
0.133 0.133
57.6 61.3
71.4 38.1
<0.001 <0.001
49.8 73.7
71.0 39.3
0.012 <0.001
56.1 65.0
76.3 15.2
0.001 0.012
56.3 62.2
100 27.8
<0.001 <0.001
49.7 75.5
69.3 40.7
0.003 0.010
68.1 51.8
47.9 68.9

PIVKA-II, proteins induced by vitamin K antagonist or absence-II; 8th AJCC, 8th edition of American Joint Committee on Cancer;

WHO, World Health Organization.

histologic subtypes in tumor recurrence rate (P = 0.331) and  primary liver malignancies in the present study. This incidence

patient survival (P = 0.972) (Fig. 4).

DISCUSSION

was lower than the 5.8% reported in our previous study [4] but
was generally consistent with rates ranging from 0.8% to 14.3%
of primary liver malignancies in other patient populations [10-
12]. A population-level analysis in the United States found that

CHCC-CCs are rare tumors, comprising approximately 2.6% of ~ between 1988 and 2009, 52,825 patients had HCC, 7,181 had
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Table 5. Multivariate analyses of factors associated with tumor recurrence and patient survival

Tumor recurrence

Overall patient survival

Variable
HR 95% Cl P-value HR 95% Cl P-value

8th AJCC tumor stage <0.001 <0.001

| 1

IFand Il 2.23 1.46-3.41 3.61 2.13-6.13
2010 WHO classification 0.002 0.003

Subtypes with stem cell features 1 1

Classical type 1.97 1.29-3.02 2.17 1.29-3.04

HR, hazard ratio; Cl, confidence interval; 8th AJCC, 8th edition of American Joint Committee on Cancer; WHO, World Health

Organization.

A Stage | & II B Stage | C Stage I
1.0 q 1.0 q 1.0 q
® © @
(&) (] o
§ 0.8 Classical type § 0.8 1 § 0.8 1 Classical type
é g Classical type §
ks) ks) ‘S Subtypes
g 04 b Subtypes g 04 b g 04 b
£ = Subtypes ©
2 2 2
o 0.2 1 ;) 0.2 1 5 0.2 -
o P =0.003 o P =0.031 o J P =0.047
0 12 3 4 5 6 7 0 12 3 4 5 6 7 0 12 3 4 5 6 7 8
Postoperative period (yr) Postoperative period (yr) Postoperative period (yr)
Stage | & II Stage | Stage Il
1.0 1 1.0 T, 1.0 q
2 Subtypes 2 2
> > >
2 0.6 2 0.6 2 0.6
o o o T... g Subtypes
c c assical type
o i o 4 Ke] 4
-‘g 0.4 Classical type ‘g 0.4 ‘g 0.4 B
8— g_ 8— Classical type
& 0.2 1 & 0.2 1 & 0.2 1
P =0.019 P =0.261 P =0.009
0 12 3 4 5 6 7 0 12 3 4 5 6 7 0 12 3 4 5 6 7 8
Postoperative period (yr) Postoperative period (yr) Postoperative period (yr)

Fig. 3. Kaplan-Meier analysis of tumor recurrence and overall survival in patients who underwent RO resection for classical-
type combined hepatocellular carcinoma and cholangiocarcinoma and subtypes with stem cell features according to the 2010
World Health Organization classification. (A) Tumor stages | and II, (B) tumor stage I, and (C) tumor stage Il of the 8th edition

of American Joint Committee on Cancer.

ICC, and 465 had cHCC-CC, making the proportion of those
with cHCC-CC 0.8% [13].

Advances in molecular biology have led to the development
of the cancer SC theory of solid neoplasms. Primary liver
cancers, including HCC, ICC, and cHCC-CC, are thought to
originate from HPCs. HPCs are liver-specific adult SCs that are
activated when mature hepatocytes and/or cholangiocytes are
damaged. Advances in HPC research have provided insight
into the development of cHCC-CCs [14-16]. These tumors are to

derive from bipotent HPCs, which are intermediate SCs capable
of undergoing bidirectional differentiation into hepatocytes
or bile duct epithelial cells [17-20]. Microdissection of cHCC-
CCs and DNA extraction showed that both the hepatocellular
and cholangiocellular components of these tumors share
identical allelic losses, suggesting their monoclonal origin
[21]. Gene expression profiling, however, showed that biliary
committed cells were precursors of cholangiolocellular type,
and biphenotypic progenitor-like cells were precursors of the
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S 0.4 - X Typical S 0.4- o S 0.4
© © | ——+—+—+ <« Typical £
o Cholangiolocellular o [ imiaad w o
S 0.2 1 S 0.2 :';J——J Cholangiolocellular S 0.2
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Fig. 4. Kaplan-Meier analysis tumor recurrence and overall survival in patients who underwent RO resection for the 3 subtypes
of combined hepatocellular carcinoma and cholangiocarcinoma with stem cell features, as determined by the 2010 World
Health Organization classification. (A) Tumor stages | and Il, (B) tumor stage I, and (C) tumor stage Il of the 8th edition of

American Joint Committee on Cancer.

classical type and other SC subtypes of cHCC-CCs, suggesting
that these tumors may derive from more than one cell type [22].

The 2010 WHO dlassification divides cHCC-CCs into 2 types,
the classical type and subtypes with SC features [3]. The
classical type, which contains areas typical of both HCC and
ICC, was observed in 51.2% of our patients. These tumors are
thought to develop from independent and separate HCCs and
ICCs. HCCs develop first and transform into ICC or vice versa.
Alternatively, malignant changes may occur first in HPCs,
followed by their differentiation into HCC and ICC to variable
degrees.

Although cHCC-CCs with SC features were initially reported
to be rare [6], they are actually relatively common, with 48.8% of
patients in the present study having this tumor type, including
13.7% with the typical subtype. The intermediate-cell subtype,
observed in 19.6% of patients, corresponds to liver carcinoma
of the intermediate (hepatocyte-cholangiocyte) phenotype
[23]. Cholangiolocellular carcinoma was classified as a subtype
of ICC in previous WHO classifications, but, in 2010, it was
classified as a cholangiolocellular subtype of cHCC-CC with SC
features [24]. Although considered a rare malignant liver tumor,
13.7% of the patients in this study had cholangiolocellular
carcinoma [24]. In addition, tumors in 1.8% of our patients could
not be classified. These findings indicate that the classification

of various subtypes of cHCC-CC patients with SC features is still
challenging and requires further validation [6].

At the time the 2010 WHO classification was introduced,
prognosis of patients was thought to be worse in patients with
SC features than in patients with HCC. However, the prognosis
of patients with cHCC-CC and SC features had not been
determined, as findings were based on conflicting evidence
from studies that included relatively few patients [3]. Several
small-volume studies have assessed the prognosis of patients
with cHCC-CC classified according to the 2010 WHO guidelines.
Although a Japanese study reported that patients with subtypes
with SC features had poorer survival outcomes than patients
with classical type [5], another found no significant differences
in survival outcomes between these patients with classical
type and subtypes with SC features [6]. Moreover, retrospective
classification of 63 cHCC-CC specimens, all of which were
reported to contain all 3 SC subtypes in various degrees and
combinations, according to the 2010 WHO classification, found
that 4 (6.3%) could be classified as the classical type, and 3
(4.8%), 28 (44.4%) and 27 (42.9%) as having typical, intermediate-
cell and cholangiolocellular subtypes of cHCC-CCs with SC
features, respectively [7]. The proportions of these subtypes
varied widely in these 3 Japanese studies. Our previous study
of postresection prognosis in 100 patients with cHCC-CC found
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that the presence of SC features was closely associated with
favorable tumor biology [4]. However, we found that histologic
type according to the 2010 WHO classification was not an
independent prognostic factor in that study, primarily because
of the relatively small sample number and the short follow-up
period.

The results of present study clearly demonstrated that the
histological types of cHCC-CC according to the 2010 WHO
classification and tumor staging were independently prognostic
of tumor recurrence and overall patient survival. Patients
having subtypes with SC features showed better prognosis
than those with classical-type cHCC-CC, but there were no
differences among patients with the 3 subtypes with SC
features. To our knowledge, the present study is the largest
cohort study of patients who were prospectively diagnosed
with cHCC-CC according to the 2010 WHO classification. Our
previous comparison of prognosis in patients with cHCC-CC and
a propensity score-matched group of patients with ICC showed
that postresection tumor recurrence and patient survival
were similar in patients with classical-type cHCC-CC and ICC
[4], whereas survival outcomes were improved in patients
having cHCC-CC subtypes with SC features [5,25]. These results
suggested that classical-type cHCC-CC and ICC may share
similarly aggressive tumor biology, but that subtypes with SC
features may have less aggressive tumor biology.

The recurrence rate of cHCC-CC after HR was high. Methods
used to treat recurrent lesions include liver-directed therapy,
such as TACE and systemic chemotherapy. TACE is frequently
used to treat recurrent cHCC-CC lesions, but its therapeutic
effect is unclear because of the histological heterogeneity of
cHCC-CCs, with these tumors being more fibrotic and less
vascular than HCCs [26]. Studies of the efficacy of TACE in
patients with primary unresectable and recurrent cHCC-CCs in
our institution found that treatment response and prognosis
were highly related to tumor vascularity [27,28]. The role of
systemic chemotherapy for unresectable and recurrent cHCC-
CCs remains unclear, although it has been associated with
unfavorable outcomes. For example, a multicenter study
involving 36 patients evaluating several first-line treatments,
including gemcitabine/cisplatin, fluorouracil/cisplatin, and
sorafenib, showed that overall survival was poorer in patients

who received sorafenib monotherapy than in those treated with
platinum-containing regimens [29].

This study had several limitations, including its retrospective
design, and inclusion of patients at a single center in a HBV-
endemic area. Multi-regional, multicenter collective studies
are needed to validate the prognostic influence of cHCC-CC
subtypes with SC features.

In conclusion, cHCC-CC is a neoplasm with wide histologic
diversity, indicating a strong association with HPCs. Patients
classified as having cHCC-CC subtypes with SC features have
better postresection outcomes than those classified as having
classical-type cHCC-CC, suggesting a close association between
the postresection outcomes and the histological types according
to the 2010 WHO classification.
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