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Abstract: Background: The value of hepatic resection (HR) for huge hepatocellular carcinomas (HCC) (= 10 cm in di-
ameter) remains controversial. The aim of this study is to evaluate the efficacy of hepatic resection (HR) for patients
with huge HCC. Methods: A total of 739 patients with huge HCC (= 10 cm in diameter) (huge HCC group, n = 244) or
small HCC (< 10 cm in diameter) (small HCC group, n = 495) who received initial HR were retrospectively analyzed.
Overall survival (OS) and disease-free survival (DFS) were obtained using the Kaplan-Meier method and compared
by Log-Rank test. Prognostic factors of huge HCC were identified based on Cox regression analyses. Results: The
hospital mortality of these two groups were similar (P = 0.252). The 5-year OS of huge HCC group and small HCC
group were 30.3% and 51.9%, respectively (P < 0.001). Uninodular huge HCC had a significant higher 5-year OS
(50.6%) than mutinodular huge HCC (26.9%) (P = 0.016). Multivariate analysis revealed that uninodular huge HCC
and absence of PVTT independently predicted better OS for huge HCC patients. Conclusion: HR is a safe and effec-
tive approach for the treatment of huge HCC, especially for the uninodular subtype.
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Introduction

Hepatocellular carcinoma (HCC) is one of the
most common causes of cancer death world-
wide [1]. Hepatic resection (HR), radiofrequen-
cy ablation (RFA), and percutaneous ethanol
injection (PEI) are widely used for the treatment
of small HCC (< 10 cm in diameter) [2]. Besides,
the results of our previous study indicated that
HR should be first-line treatment for early-stage
large (> 5 cm) HCC [3]. However, treatments for
huge HCC (= 10 cm) of which most are often
considered to be at advanced stage at the time
of diagnosis and unresectable are still contro-
versial. Theoretically, transarterial chemoem-
bolization (TACE) is an appropriate approach
for the treatment of unresectable huge HCC [4,
5]. But the 5-year survival rate of huge HCC
patients after TACE treatment was less than
10% [6, 7]. On the other hand, it is recommend-
ed by most published series that HR could pro-
vide acceptable long-term survival for huge
HCC [8-24]. However, HR may be associated

with increased morbidity and mortality because
of the technical difficulties and possible post-
operative hepatic decompensation, especially
when HCC patients were with cirrhosis. Thus
the efficacy of HR needs further investigation.
Moreover, a specific subtype of HCC, uninodular
huge HCC, was proposed by Yang LY et al. to
have similar clinicopathologic features and
prognosis after HR compared with small HCC
[25]. However, the novel concept was rarely vali-
dated in other published series. The aim of the
present study was to evaluate the efficacy of
HR for patients with huge HCC. In addition,
prognosis of subtypes of huge HCC was further
investigated.

Materials and methods
Ethics statement
First, this study was conducted in accordance

with the Declaration of Helsinki. Secondly, writ-
ten informed consent was given by all partici-
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pathological data for these pati-

Allpatients referred for HCC ents are summarized in Table 1.

(n = 1395)

Follow-up
Excluded:

(n=362)
Receiving initial HCC treatment at other centers

l |

After HR, all survival patients
received liver function test,
measurement of serum o-feto-
Excluded: Curative Hepatic Resection protein, abdornln.al ultrasonog:
Receiving other therapies (n=785) raphy, dynamic liver computer
(n = 245) tomography (CT), magnetic reso-
nance imagine (MRI), and chest
Excluded: radiography examination for at
(n = 46) 3-month intervals for the first
Incomplete data year, and then every 6 months.
Recurrence of HCC was identi-

l J. fied by new or growing lesions

on imaging with appearances

Figure 1. Study flow- Huge HCC Small HCC
chart. (n=244) (n=495)

pants for their clinical records to be used in this
study. Lastly, it was approved by the Institutional
Review Board of Affiliated Tumor Hospital of
Guangxi Medical University.

Patients

From April 2007 to April 2011, a total of 1395
HCC patients with newly diagnosed HCC in
the department of hepatobiliary surgery at our
Hospital were enrolled and retrospectively ana-
lyzed (Figure 1). Of these, 362 were excluded
because they had received initial HCC treat-
ment at other centers. Among the remaining
1033 patients, 785 patients underwent cura-
tive HR and all patients had a confirmed histo-
logical diagnosis of HCC. Of these patients, 46
were excluded because of incomplete data.
The remaining 739 patients were categorized
into two groups: patients with tumors larger
than 10 cm in diameter (huge HCC group, n =
244) and patients with tumors less than 10 cm
(small HCC group, n = 495). The clinicopatho-
logical characteristics of the two groups were
compared (Table 1).

Hepatic resection

Indications for surgery were lack of ascites,
hepatic encephalopathy, and hypersplenism,
as well as the presence of appropriate residual
liver volume, as determined by volumetric com-
puted tomography [26]. The HR technique was
performed as described [3, 27, 28]. The clinico-
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typical of HCC or a rising AFP.

Lesions not typical of HCC were

confirmed by biopsy. When re-
currence was confirmed, secondary HR, RFA, or
TACE was the treatments of choice. Hospital
mortality was defined as death that occurred
within 30 days of the operation. Overall survival
(0S) was determined as from the day of surgery
to the date of the last follow-up. Disease-free
survival (DFS) was determined as from the date
of surgery to the date when disease recurrence
was confirmed with abdominal CT.

Statistical analyses

All statistical analyses were performed using
the statistical software SPSS statistics 19.0
(IBM, USA). Continuous variables are expressed
as mean * standard deviation and analyzed
using the independent-samples t test. Cate-
gorical variables were analyzed using the chi-
square test or Fisher exact test. OS and DFS
analyses were done using the Kaplan-Meier
method, and the difference between the two
groups was compared by Log-Rank test. Cox
proportional hazard regression analysis was
used to identify independent prognostic fact-
ors.

Results
Clinicopathologic characteristics

The clinicopatholgical characteristics of 739
HCC patients were shown in Table 1. There
were 209 (85.7%) men and 35 (14.3%) women
in huge HCC group and the mean age was 46.8
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Table 1. Comparison of clinicopathologic features between
huge HCC patients and small HCC patients

Variable T:ie;fi(; S(rr]nill4:(5)§3 P value
Gender (M/F) 209/35 436/59 0.352
Age (year) 46.8+11.3 50.3+11.2 <0.001
Child-Pugh class, n (%)

A 210 (86) 431 (87) 0.705

B 34 (14) 64 (13)
HBsAg (+), n (%) 209 (86) 425 (86) 0.991
Platelet count (10°/L) 188.1+60.5 169.5+66.9 0.033
ALT (U/L) 424 +33.7 4411475 0.835
AST (U/L) 52.1+32.2 51.4+258 0.892
Total bilirubin (umol/L) 135+74 21.2+385 0.002
Direct bilirubin (umol/L) 53+39 54+4.1 0.808
Albumin (g/L) 40.4+5.3 40.5+3.9 0.967
Prothrombin time (s) 14.8 £ 24.3 129+ 1.7 0.078

Prealbumin (mg/L)
AFP (ng/ml), n (%)

188.1+60.5 214.1+62.9 0.002

>400 99 (41) 107 (22) <0.001
<400 145 (59) 388 (78)
Cirrhosis, n (%) 67 (27) 129 (26) 0.685
Tumor size (cm) 12.0+2.3 4.8+23 <0.001
Tumor number, n (%)
Uninodular 42 (17) 86 (17) 0.957
Multinodular 202 (83) 409 (83)
PVTT, n (%)
Present 104 (43) 33 (7) <0.001
Absent 140 (57) 462 (93)
Encapsulation, n (%)
Present 120 (51) 240 (48) 0.859
Absent 124 (49) 255 (52)
Edmondson-grade, n (%)
-l 127 (52) 272 (55) 0.457
-1V 117 (48) 223 (45)

Values with “+” are written as mean * SD. AFP, alpha-fetoprotein. ALT,
alanine aminotransferase; AST, aspartate aminotransferase; PVTT, portal
vein tumor thrombosis.

Surgical outcome

Surgical outcome in the huge HCC
group and small HCC group were
summarized in Table 2. Huge HCC
group had a significantly lower rate
of surgical margin > 1 cm (P < 0.001)
and higher intrahepatic recurrence
rate (P < 0.001) compared with small
HCC group. Higher rate of postopera-
tive complications was observed in
huge HCC group (28.3% vs. 15.6%
P < 0.001) and hydrothorax was the
most common complications in both
groups. The mortality rate in both
groups were similar (3.7% vs. 2.2%,
P = 0.252). There were no signifi-
cance in terms of operative time, esti-
mated blood loss and blood transfu-
sion between the two groups.

Survival analysis

The median follow-up of huge HCC
group and small HCC group after HR
were 29.4 and 35.2 months, res-
pectively. The 1-year (66.0%), 3-year
(40.6%), and 5-year (30.3%) OS in
huge HCC group were significantly
lower than that of small HCC group
(1-year OS: 81.9%, 3-year 0S: 60.9%,
5-year OS: 51.9%; P < 0.001, Figure
2A). The 1-, 3-, and 5-year DFS in
huge HCC group (46.1%, 25.7%, and
19.4%, respectively) were significant-
ly lower than that small HCC group
(65.5%, 42.1%, and 33.6%, respec-
tively; P < 0.001; Figure 2B).

Prognostic factors for huge HCC

In the univariate analysis, HbsAg (-),
AFP level < 400 ng/ml, uninodular

+ 11.3 year, which was significantly younger
than that in small HCC group (50.3 £ 11.2 year)
(P <0.001). The proportion of positive for hepa-
titis B surface antigen (HBsAg) in both groups
was more than 85%. Besides, huge HCC group
had significant larger tumor size, higher AFP
level and more presence of PVTT (All P < 0.001)
than small HCC group (P < 0.05). There was no
significant difference in other clinicopatholgical
parameters such as levels of AFP; albumin; ala-
nine aminotransferase (ALT); aspartate amino-
transferase (AST) or prothrombin time (PT)
between the two groups.
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huge HCC and absence of PVTT predicted bet-
ter OS for huge HCC. The above predictive fac-
tors in univariate analysis were contained in the
multivariate analysis. Uninodular huge HCC (HR
= 1.834, 95% Cl: 1.108-3.037, P = 0.018) and
PVTT (HR = 1.656, 95% CI: 1.159-2.366, P =
0.006) still independently predicted better OS
for huge HCC in multivariate analysis (Table 3).

Subgroup analysis of huge HCC

The huge HCC group was categorized into the
uninodular huge HCC subgroup (n = 42) and
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Table 2. Comparison of surgical outcomes between huge and
small HCC patients treated by hepatic resection

. Huge HCC Small HCC
Variable (n = 244) (n = 495) P value
Operative time (min) 210 + 62.0 1974 +71.8 0.435

Estimated blood loss (ml) 776.7 £1005.4 621.1+364.1 0.510

Blood transfusion, n (%) 114 (46.7%) 223 (45.1%) 0.668
Surgical margin > 1 cm, n (%) 68 (27.9%) 263 (63.1%) <0.001
Postoperative TACE, n (%) 31.6%) 144 (29.1%) 0.491
Recurrence, n (%) 39.8%) 102 (20.6%) < 0.001
) 82 (16.6%) < 0.001

Extrahepatic recurrence, n (%) 3.7%) 20 (4.0%) 0.817
Hospital mortality, n (%) 3.7%) 11 (2.2%) 0.252
Complications, n (%) 69 (28.3%) 77 (15.6%) < 0.001

Values with “+” are written as mean + SD. TACE, transarterial embolization.

77 (
97 (
Intrahepatic recurrence, n (%) 88 (36.1%
9 (
9 (

cacy of HR for the treatment
of huge HCC needs further
investigation.

In recent years, the surgical
technique has been refined
gradually. The morbidity rang-
ed from O to 8.0% and the
mortality ranged from 10.9 to
42.0% [8-24]. In the present
study, the morbidity and the
mortality in huge HCC group
were 28.3% and 3.7%, respec-
tively, which were comparable
to those reported in previous
studies. The low mortality rate

multinodular huge HCC subgroup (n = 202).
The 1-year (73.2%), 3-year (50.6%), and 5-year
(50.6%) OS in uninodular huge HCC subgroup
were significantly higher than that in multinodu-
lar huge HCC subgroup (1-year OS: 61.3%,
3-year 0S: 36.9%, 5-year 0S: 26.9%; P = 0.016;
Figure 3A) and similar to that in small HCC
group (l-year OS: 81.9%, 3-year OS: 60.9%,
5-year 0S: 51.9%; P = 0.598; Figure 4A). The
1-year (54.1%), 3-year (27.0%), and b5-year
(27.0%) DFS in uninodular huge HCC subgroup
were higher than that in multinodular huge
HCC subgroup (1-year DFS: 42.3%, 3-year OS:
23.1%, 5-year OS: 17.2%), but the difference
was not significant (P = 0.070; Figure 3B). The
1-, 3-, and 5-year DFS in uninodular huge HCC
subgroup were similar to that in small HCC
group (1-year OS: 65.5%, 3-year 0S: 42.1%,
5-year 0S: 33.6%; P = 0.166; Figure 4B).

Discussion

Huge HCC is common in clinical practice and
most huge HCC tumors are often considered to
be at advanced stage at the time of diagnosis
and unresectable. A larger number of huge HCC
patients accepted TACE but the 5-year survival
is less than 10% [6, 7]. The published litera-
tures have suggested that HR is still an impor-
tant treatment approach for huge HCC [8-24].
But the value of HR for huge HCC remains con-
troversial [8] because it may be associated
with the increased morbidity and mortality due
to the technical difficulties and possible post-
operative hepatic decompensation, especially
when HCC patients were with cirrhosis. The effi-
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may be explained by skillful

surgical techniques and the
perfect indications of HCC patients. Moreover,
the 5-year OS in huge HCC group was 30.3%
in our study, which was comparable to those
reported in previous studies ranging from 16.8
to 54.0% [8-24]. These findings suggested that
HR is a safe and effective approach for the
treatment of huge HCC.

The results of Choi GH et al. have suggested
that huge HCC exhibits a more aggressive clini-
cal behavior and poor prognosis after resection
than small HCC [14]. Similarly in the present
study, huge HCC group showed significantly
higher rate of PVTT (43 vs. 7%, P < 0.001), high-
er rate of AFP level > 400 ng/ml (41 vs. 22%,
P < 0.001) and more intrahepatic recurrence
(36.1 vs. 16.6%, P < 0.001) than small HCC
group. Furthermore, the 5-year OS and DFS in
huge HCC group were significantly worse than
that in small HCC group (All P < 0.001). Notably,
a specific subtype of HCC, uninodular huge
HCC, was proposed by Yang LY et al. This sub-
type of HCC has just a solitary node and is large
in size but exhibits a low invasive and metastat-
ic potential and a good outcome after HR [25].
The novel concept was rarely validated in other
published series. In the present study, the spe-
cific subtype of HCC was found independently
predicted better OS in huge HCC group. And the
huge HCC group was further categorized into
the uninodular huge HCC subgroup (n = 42) and
multinodular huge HCC subgroup (n = 202). We
found uninodular huge HCC subgroup show-
ed better prognosis than multinodular huge
HCC subgroup (5-year 0S: 50.6 vs. 26.9%, P =
0.016; 5-year DFS: 27.0 vs. 17.2%, P = 0.070).
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Figure 2. Overall survival and disease-free survival curves of patients with huge HCC and small HCC.

Table 3. Univariate and multivariate analysis of prognostic factors for the overall survival of huge HCC
patients

. Univariate analysis Multivariate analysis
Variables
HR 95% Cl P value HR 95% Cl P value
Gender (M/F) 1.007 0.979-1.007 0.350
HbsAg (+/-) 1.750 1.042-2.941 0.034
Child-Pugh grade (A/B) 1.076 0.753-1.146  0.490
AFP (= 400/< 400 ng/ml) 1.400 1.014-1.933 0.041
Tumor number (uninodular/multinodular) 1.806 1.103-2.959 0.019 1.834 1.108-3.037 0.018
Cirrhosis (present/absent) 1.166 0.605-1.217 0.391
Resection margin (> 1/< 1 cm) 1.127 0.732-1.734 0.588
Encapsulation (present/absent) 1.264 0.916-1.745 0.153
Edmondson-grade (I-ll/ 11I-IV) 1.385 0.283-1.842 0.496
Preoperative TACE (yes/no) 1.548 0.315-1.325 0.235
Blood transfusion (yes/no) 1.220 0.817-1.822 0.331
Blood loss (= 1000/< 1000 ml) 1.230 0.498-3.038 0.654
PVTT (present/absent) 1.588 1.119-2.253 0.010 1.656 1.159-2.366 0.006

HR, Hazard Ratio; 95% Cl, 95% confidence interval; AFP, alpha-fetoprotein; TACE, transarterial embolization; PVTT, portal vein
tumor thrombosis.
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Figure 3. Overall survival and disease-free curves of patients with uninodular huge HCC and multinodular huge HCC.
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Figure 4. Overall survival and disease-free curves of patients with uninodular huge HCC and small HCC.

Table 4. Published efficacy of hepatic resection for huge HCC from 2004 to 2014

Authors Year Country Number Mo(rot/zl)d ity Mo(roia)lllty CIrE;SSIS SSYG(";;
Min et al. [8] 2014 Korea 84 NA 2.4 NA 39.8
Ariizumi et al. [9] 2013 Japan 177 NA 5.6 4.0 42.0
Allemann et al. [10] 2013 Switzerland 22 23.0 0 41.0 21.0
Yang et al. [11] 2013 China 258 10.9 0.78 66.1 33.0
Shrager et al. [12] 2013 United States 130 21.5 6.9 39.8 18.8
Yamashita et al. [13] 2011 Japan 53 24.5 3.8 NA 35.0
Choi et al. [14] 2009 Korea 50 24.0 0 26.0 40.2
Taniai et al. [15] 2008 Japan 29 27.6 6.9 41.4 33.6
Shimada et al. [16] 2008 Japan 85 NA NA 11.0 32.2
Shah et al. [17] 2007 Canada 24 42.0 8.0 NA 54.0
Pandey et al. [18] 2007 Singapore 166 NA 3.0 48.2 28.6
Lee et al. [19] 2007 Korea 100 NA NA NA 31.0
Chen et al. [20] 2006 China 780 26.8 2.2 86.3 18.2
Nagano et al. [21] 2005 Japan 26 30.8 3.8 19.2 29.3
Liau et al. [22] 2005 United States 82 28.0 2.0 10.0 33.0
Pawlik T et al. [23] 2005 International 300 NA 5.0 26.0 27.0
Chen et al. [24] 2004 China 525 NA 2.7 91.4 16.8

HCC, hepatocellular carcinoma; NA not available; OS, overall survival.

Moreover, the prognosis of uninodular huge
HCC subgroup was also compared with that of
the small HCC group and it can be observed
that that 5-year OS (P = 0.598) and DFS (P =
0.166) in uninodular huge HCC subgroup were
similar to that in small HCC group. Our results
support the previous findings [11, 25]. Besides
the low invasive and metastatic potential and
good outcome in this subgroup, we also found
only 4 of those 42 patients had cirrhosis. Thus,
HR may be an optimal approach for this sub-
type of HCC.
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The current study had some limitations. Firstly,
it was a single-center study performed in the
Asia-Pacific region with significantly higher
prevalence of hepatitis B virus infection (> 80%)
than most western countries. Thus, the results
may not be representative of all HCC patients.
Secondly, the retrospective nature made this
study vulnerable to potential bias. Lastly, pres-
ence of cirrhosis was not a risk factor for the 0S
in huge HCC group. This may be explained by
the relatively low rate of cirrhosis compared
with those reported by previous series which

Int J Clin Exp Med 2015;8(11):20581-20588
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were summarized in Table 4. Therefore, more
prospective and randomized control trials
should be performed for further research to
revalidate these findings.

In conclusion, our findings suggested that HR is
a safe and effective approach for patients with
huge HCC, especially for those with uninodular
huge HCC. Uninodular huge HCC showed signifi-
cant better prognosis than multinodular huge
HCC.
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