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Abstract
AIM: To evaluate the clinical characteristics of patients 

with Barcelona Clinic Liver Cancer (BCLC) stage 0 and 
A hepatocellular carcinoma (HCC) after transarterial 
chemoembolization (TACE). 

METHODS: Between January 2001 and September 
2011, 129 patients with BCLC stage 0 and stage A HCC 
who underwent TACE were retrospectively enrolled. 
Patient characteristics, routine computed tomography 
and TACE findings, survival time and 1-, 5-, and 10-year 
survival rates, risk factors for mortality, and survival rates 
according to the number of risk factors were assessed.

RESULTS: The mean size of HCC tumors was 2.4 ± 
1.1 cm, and the mean number of TACE procedures 
performed was 2.5 ± 2.1. The mean overall survival 
time and 1-, 5-, and 10-year survival rates were 80.6 ± 
4.9 mo and 91%, 63% and 49%, respectively. In the 
Cox regression analysis, a Child-Pugh score > 5 (P  = 
0.005, OR = 3.86), presence of arterio-venous shunt (P 
= 0.032, OR = 4.41), amount of lipiodol used (> 7 mL; 
P  = 0.013, OR = 3.51), and female gender (P  = 0.008, 
OR = 3.47) were risk factors for mortality. The 1-, 5-, 
and 10-year survival rates according to the number of 
risk factors present were 96%, 87% and 87% (no risk 
factors), 89%, 65%, and 35% (1 risk factor), 96%, 
48% and unavailable (2 risk factors), and 63%, 17%, 
and 0% (3 risk factors), respectively (P < 0.001). 

CONCLUSION: TACE may be used as curative-intent 
therapy in patients with BCLC stage 0 and stage A HCC. 
The Child-Pugh score, arterio-venous shunt, amount of 
lipiodol used, and gender were related to mortality af-
ter TACE.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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(TACE) was associated with a relatively good survival 
rate in patients with stage 0 and stage A Barcelona 
Clinic Liver Cancer (BCLC). The Child-Pugh score, pres-
ence of arterio-venous shunt, amount of lipiodol used 
during TACE, and female gender were correlated with 
mortality in patients with BCLC stage 0 and stage A he-
patocellular carcinoma who underwent TACE. Patients 
with more than 2 risk factors should be treated by 
other curative-intent treatments after the first TACE.

Kim HC, Suk KT, Kim DJ, Yoon JH, Kim YS, Baik GH, Kim 
JB, Kim CH, Sung H, Choi JY, Han KH, Park SH. Transarte-
rial chemoembolization in Barcelona Clinic Liver Cancer 
Stage 0/A hepatocellular carcinoma. World J Gastroenterol 
2014; 20(3): 745-754  Available from: URL: http://www.wjg-
net.com/1007-9327/full/v20/i3/745.htm  DOI: http://dx.doi.
org/10.3748/wjg.v20.i3.745

INTRODUCTION
Hepatocellular carcinoma (HCC) is a major health prob-
lem and is the sixth most common neoplasm in the 
world[1]. The incidence of  HCC is increasing in Europe 
and the United States, and it is currently the leading cause 
of  death among cirrhotic patients[2-4]. Eighty percent of  
patients with HCC have cirrhosis. The annual incidence 
of  HCC in patients with cirrhosis is 3%-5%[2]. Hepatitis 
B virus infection is the main risk factor in Asia and Af-
rica[5]. In Western countries, hepatitis C virus infection 
is the main risk factor[6,7]. The rising incidence of  HCC 
has sparked widespread interest in research regarding the 
clinical management of  HCC.

The Barcelona Clinic Liver Cancer (BCLC) staging 
system was constructed based on the results obtained 
in several randomized controlled and cohort studies[8-10]. 
The BCLC staging system has been validated by several 
groups in Europe and the United States[11-13], and the 
treatment of  HCC has dramatically changed in the last 
few years[14]. Patients with BCLC stage 0 and stage A 
HCC are candidates for curative therapies such as resec-
tion, transplantation or radiofrequency ablation. The 
survival rate of  patients with BCLC stage 0 and stage 
A HCC approaches 50%-70% at 5 years after curative 
therapy[15]. Five-year recurrence rates vary according to 
the therapeutic modality[16-18].

Transarterial chemoembolization (TACE) is the only 
intervention recommended by current HCC treatment 
guidelines for intermediate-stage patients[19]. In general, 
TACE has not been recommended as a first-line therapy 
for patients with BCLC stage 0 and stage A HCC, based 
on the results of  a single retrospective study[20]. However, 
this study reported the results of  transarterial emboliza-
tion, not TACE, and little evidence comparing TACE with 
other curative therapies in patients with early stage HCC is 
available[21,22]. Thus, considerable controversy still remains 
regarding appropriate patient selection for TACE. In 
this 10-year retrospective study, we evaluated the clinical 

characteristics of  patients with BCLC stage 0 and stage A 
HCC after TACE.

MATERIALS AND METHODS
Between January 2001 and September 2011, a total of  
129 patients with BCLC stage 0 (n = 40) and stage A 
HCC (n = 89) who underwent TACE were retrospec-
tively enrolled (Figure 1). All of  these patients were either 
unable to or refused to undergo resection, transplanta-
tion, or ablative therapy. Contraindications for these 
modalities included an unacceptably high risk of  surgery, 
unacceptably high risk of  ablation due to the location of  
mass (close to the gallbladder, liver hilum, liver capsule, 
diaphragm or pericardium), financial constraints, or pa-
tient refusal. Thirty-three patients who were treated with 
surgery after TACE were excluded. Patient characteristics, 
routine pre- and post-treatment computed tomography 
(CT) findings, TACE findings, and 1, 5 and 10-year sur-
vival rates were reviewed and assessed. The study pro-
tocol conformed to the ethical guidelines established by 
the 1975 Declaration of  Helsinki and received a priori ap-
proval by the participating hospitals’ institutional review 
boards for human research. 

Baseline evaluations were conducted including family 
and alcohol history, X-ray, electrocardiography, electrolyte 
panels, liver function tests, and viral markers. The diag-
nosis of  HCC was established by α-fetoprotein (AFP) > 
200 ng/mL, liver biopsy, and imaging tests, which includ-
ed magnetic resonance image or contrast-enhanced CT 
scanning in the arterial and portal venous phases. Reviews 
of  CT and TACE imaging were performed by a single 
radiologist (H.C.K.) who had over 15 years of  experience 
with the TACE procedure. The clinical characteristics and 
medical reports were reviewed by 1 hepatologist (K.T.S.). 
The diagnosis of  liver cirrhosis was established by liver 
biopsy and/or imaging tests such as ultrasound and/or 
contrast-enhanced CT in conjunction with laboratory 
data and by observing clinical complications of  cirrhosis 
(presence of  ascites, hepatic encephalopathy, and esopha-
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Between January 2001 and September 2011 
total TACE case: 1271 in 556 patients

Exclusion
Follow-up loss: 78 patients
Op after TACE: 33 patients
Other: 22 patients

BCLC stage 0
83 in 40 patients 

BCLC stage A
243 in 89 patients 

BCLC stage B-D
742 in 294 patients 

Figure 1  Study design. A total of 129 patients with Barcelona Clinic Liver 
Cancer (BCLC) stage 0 (n = 40) and stage A hepatocellular carcinoma (HCC) (n 
= 89) who underwent transarterial chemoembolization (TACE) were retrospec-
tively enrolled. Op: Operation.



geal varices). Kaplan-Meier survival analysis and Cox re-
gression analysis were used to investigate risk factors for 
mortality. Survival rates, as classified by the number of  
risk factors, were also evaluated and compared.

TACE procedure
All patients gave informed consent prior to the proce-
dure. All TACE procedures were performed using the 
Seldinger technique by a board-certified attending inter-
ventional radiologist who specialized in interventional 
oncology (H.C.K.)[23]. After arterial access was obtained 
via the common femoral artery, a 5-French catheter (RH, 
ANA MD Company, Seoul, South Korea) was intro-
duced, and diagnostic angiography was performed of  the 
celiac axis and superior mesenteric artery to assess arte-
rial anatomy and to confirm patency of  the portal vein. 
After the tumor feeder vessel was identified, a 2.9-French 
microcatheter (ASAHI Stride Microcatheter, Vascular 
Perspectives Ltd, Manchester, United Kingdom) was co-
axially inserted through a 5-French catheter and advanced 
into the hepatic artery supplying the targeted tumor. De-
pending on the size, location, and blood supply, the tip 
of  the catheter was advanced into the hepatic artery and 
the feeding branch. 

After appropriate catheter placement, a chemothera-
peutic emulsion of  2-10 mL of  iodized oil (Lipiodol 
Ultra-Fluide, Andre Guerbet Laboratories, Anlney-Sous-
Bois, France) and 10-50 mg of  doxorubicin (Adriamycin, 
Ildong pharmaceutical CO. LTD, Seoul, South Korea) 
was injected. The doxorubicin-iodized oil emulsion was 
prepared by dissolving doxorubicin into a solution of  
nonionic water-soluble contrast medium and saline solu-
tion and mixed with lipiodol by shaking manually ap-
proximately 10 times. The dose of  anticancer agent used 
for the TACE procedure was determined by the radiolo-
gist based on the size, number, and blood supply of  the 
target tumors. The maximum dose of  doxorubicin for a 
single TACE session was 50 mg. The injection was per-
formed under fluoroscopy. If  the slowing of  antegrade 
blood flow was achieved, the chemotherapeutic infusion 
was discontinued, and subsequent embolization was 
performed using a gelatin sponge (Cutanplast, Mascia-
Brunelli, Spa, Italy). In patients with decompensated liver 
function (classified as patients with Child-Pugh class C 
disease), if  a large amount of  intratumoral liver tissue was 
at risk for infarction due to reflux of  emboli or segmental 
TACE, gelatin sponge embolization was not performed. 
TACE was terminated when the hepatic vein was visual-
ized, the tumor vessels were completely filled with drug, 
and the tumor blush disappeared on subsequent angio-
graphic imaging.

After the initial TACE treatment, patients underwent 
CT scans at 1, 3 and 6 mo after the procedure to evalu-
ate the status of  their tumors. In the case of  an incomplete 
TACE, as evidenced by tumor recurrence or progression, a 
second TACE was performed after the follow-up CT scan.  

Response after TACE
Imaging response was classified according to the Re-

sponse Evaluation Criteria in Solid Tumors (RECIST), 
the European Association for the Study of  the Liver 
(EASL), and the Modified RECIST (mRECIST) cri-
teria[24,25]. According to RECIST, a complete response 
(CR) is defined as the disappearance of  all target lesions. 
A partial response (PR) is defined as a 30% minimum 
decrease in the sum of  the longest diameter of  the tar-
get lesions, taking as reference the baseline sum of  the 
longest diameter. Progressive disease (PD) is designated 
as a 20% minimum increase in the sum of  the longest di-
ameter of  the target lesions, taking as reference either the 
smallest sum of  the longest diameter recorded since the 
start of  treatment or the appearance of  one or more new 
lesions. Stable disease (SD) is indicated by insufficient tu-
mor shrinkage to qualify for PR. According to the EASL 
guidelines, CR is defined as the absence of  enhancing 
tumor areas, reflecting complete tissue necrosis. PR is 
defined as a > 50% decrease in the enhancing areas, re-
flecting partial tissue necrosis. PD is defined as a > 25% 
increase in the size of  a single, measurable lesion or the 
appearance of  new lesions, and SD is defined as a tumor 
response between PR and PD. The response categories, 
according to the criteria of  mRECIST, are as follows: CR 
is defined as a disappearance of  any intra-tumoral arterial 
enhancement in all target lesions; PR is defined as at least 
a 30% decrease in the sum of  the diameters of  viable tar-
get lesions; SD is defined as any cases that do not qualify 
for either CR or PD; and PD is defined as an increase of  
at least 20% in the sum of  the diameters of  viable target 
lesions.

Time to recurrence was defined as time from treat-
ment to recurrence. Time to progression was defined 
as the time between treatment and radiological progres-
sion. The definitions of  recurrence and progression were 
based on the mRECIST amendments. Patients alive and 
free of  recurrence or progression at the end of  follow-
up were censored. Progression-free survival time was 
defined as the time between treatment and either radio-
logical progression or death[24].

Statistical analysis
Quantitative data were expressed as the mean ± SD, un-
less otherwise stated. Numerical differences between the 
groups classified by categorical variables were assessed 
using the Pearson χ 2 test. To evaluate differences be-
tween the continuous variables among the groups, the 
independent t test was used. Survival was expressed as 
the mean (SE). Mean survival times were obtained using 
the Kaplan-Meier method and the Log-rank test. Cox 
regression analysis was used to investigate independent 
predictors of  mortality. Age, gender and other plausible 
risk factors from the results of  the univariate analysis (P 
< 0.500) were used in the Cox regression analysis. For 
the Cox regression analysis of  lipiodol and doxorubicin, 
an area under the receiver operating characteristic was 
used to select the appropriate amount (lipiodol 7 cc and 
doxorubicin 27 cc). Subsequently, the Enter method was 
used to determine the OR and the risk factors for the 
Cox regression analysis. Risk factors are presented in 
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used were 26.2 ± 12.5 mg and 6.1 ± 3.5 mL, respectively. 
Complete lipiodol uptake was observed in 101 patients, 
and a gelatin sponge was used in 56 patients. Ninety-four 
patients had 1 feeding vessel, 5 patients had 2 feeding 
vessels, and 30 patients had more than 3 feeding vessels. 
Eighteen patients had arterio-venous shunting, while 3 
patients presented with an extra-hepatic collateral blood 
supply. 

Risk factors of mortality 
In the univariate analysis, the Child-Pugh score, BCLC 
class, number of  TACE procedures, and amount of  lipi-
odol used were correlated with mortality in patients with 
BCLC stage 0 and stage A HCC (P < 0.05). The other 
variables were not associated with mortality, as shown in 
Table 2.

In the Cox regression analysis, the Child-Pugh score 
> 5 (n = 67, P = 0.005, and OR = 3.86), the presence of  
an arterio-venous shunt (n = 18, P = 0.032, and OR = 
4.41), the amount of  lipiodol used (> 7 cc; n = 32, P = 
0.013, and OR = 3.51) during TACE, and female gender 
(n = 92, P = 0.008, and OR = 3.47) were risk factors for 
mortality (Table 3). There was a positive correlation be-
tween nodule diameter and the amount of  lipiodol used (r 
= 0.343, P < 0.001).

Survival of patients 
The mean overall survival time and 1, 5, and 10-year sur-
vival rates were 80.6 ± 4.9 mo and 91%, 63% and 49%, 
respectively (Figure 2). Of  the risk factors studied, only a 
Child-Pugh score of  5 was a statistically significant pre-
dictor of  survival (P = 0.002). Other risk factors were not 
associated with a survival difference between groups (P > 
0.050; Figure 3).

The mean survival times of  patients with 0, 1, 2 and 

terms of  the OR and 95%CI. The times to recurrence 
and progression, recurrence-free survival, and progres-
sion-free survival were estimated using the Kaplan-Meier 
method. Data were analyzed using statistical software 
(SPSS, version 13.0, SPSS Inc., Chicago, IL, United 
States). A P value < 0.05 was considered significant for 
all tests.

RESULTS
Patient characteristics
A total of  129 patients were enrolled in this study (40 
with BCLC stage 0 and 89 with BCLC stage A). The 
mean size of  the HCC tumors was 2.4 ± 1.1 cm, and 
the mean number of  TACE procedures performed was 
2.5 ± 2.1. There were no significant differences among 
the continuous variables between the BCLC stage 0 and 
BCLC stage A groups (P > 0.050), with the exception of  
AFP (P = 0.018) and the greatest diameter of  a nodule 
(P < 0.001). There were no significant differences in the 
distribution of  etiology between the BCLC stage 0 and 
BCLC stage A groups (P = 0.822). There were 111 pa-
tients (38 in the BCLC stage 0 group and 73 in the BCLC 
stage A group) who showed evidence of  cirrhosis in this 
study (Table 1).

Findings of CT and TACE
An analysis of  CT and TACE imaging revealed that 115 
patients had 1 nodule, 10 patients had 2 nodules and 4 
patients had 3 nodules. Tumors were located in the left 
lobe of  the liver in 18 patients, in the right lobe in 103 
patients, and in both the left and right lobes in 8 pa-
tients. The greatest tumor diameter was 2.4 ± 1.1 cm. In 
4 patients, the nodule was associated with a capsule in 
the CT scan. The amounts of  doxorubicin and lipiodol 

  Variables BCLC stage 0 
(n  = 40)

BCLC stage A 
(n = 89)

P value 

  Age (yr) 59.5 ± 10.0 61.7 ± 11.0    0.208
  Male 28 (73) 64 (67)    0.836
  Etiology 
     HBV 18 (45) 40 (45)    0.822
     HCV   5 (13)   9 (10)
     Alcohol 10 (25) 21 (24)
     Others   7 (17) 19 (21)
  Child-Pugh score 5.4 ± 1.0 5.9 ± 0.9    0.976
  Cirrhosis 38 (95) 73 (85)    0.146
  Albumin (g/dL) 3.9 ± 0.7 3.9 ± 2.2    0.904
  AST (IU/L) 67.7 ± 68.3   91.4 ± 217.2    0.503
  ALT (IU/L) 43.2 ± 40.1   62.2 ± 133.1    0.378
  TB (mg/dL) 1.2 ± 1.3 1.2 ± 0.9    0.971
  GGT (IU/L) 98.9 ± 98.9 136.3 ± 244.9    0.398
  N of TACE treatment 2.1 ± 1.5 2.7 ± 2.5    0.066
  AFP (ng/mL)   75.6 ± 159.6   490.7 ± 1582.4    0.018
  Greatest diameter of mass (cm) 1.4 ± 0.3 2.8 ± 1.0 < 0.001

Table 1  Clinical characteristics of patients  n (%)

BCLC: Barcelona Clinic Liver Cancer; HBV: Hepatitis B virus; HCV: 
Hepatitis C virus; AST: Aspartate aminotransferase; ALT: Alanine amino-
transferase; TB: Total bilirubin; GGT: Gamma glutamyl transferase; AFP: 
α-fetoprotein.

  Variables Mortality 
(n  = 41)

Survival 
(n  = 88)

P  value

  Male 27 (66) 65 (74) 0.405
  Age (yr) 60.9 ± 9.8 60.9 ± 11.2 0.956
  Alcohol history  23 (56) 52 (59) 0.846
  Smoking history  29 (71) 59 (67) 0.835
  Presence of cirrhosis  37 (90) 77 (88) 0.772
  BCLC class (A0/A1) 7/34 33/55 0.024
  Number of nodule 36/2/3 79/8/1 0.129
  Number of feeding vessel (1/2/≥ 3)  34/0/7 64/1/23 0.471
  Child-Pugh score 6.1 ± 1.0  5.6 ± 0.9 0.013
  Greatest diameter of nodule (cm) 2.5 ± 1.0  2.3 ± 1.1 0.383
  Number of TACE treatment 3.3 ± 2.5  2.2 ± 2.0 0.010
  Amount of doxorubicin used (mg) 29.4 ± 13.2  25.9 ± 12.4 0.156
  Amount of lipiodol used (mL) 7.3 ± 3.7  5.9 ± 3.4 0.041
  Presence of arterio-venous shunt 9 (20)   9 (10) 0.284
  Use of gelatin sponge 21 (51)  35 (40) 0.239
  Complete lipiodol uptake 31 (76)  63 (72) 0.492
  Sub-segmental approach of catheter 32 (78)  66 (75) 0.624
  Extrahepatic collateral supply 1 (2)  2 (2) 1.000
  Visible hepatic vein during TACE 34 (83)  73 (83) 0.711

Table 2  Analysis for the risk factors of mortality  n  (%)

BCLC: Barcelona Clinic Liver Cancer; TACE: Transarterial chemoemboli-
zation.
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3 risk factors were 107.1 ± 7.0, 78.0 ± 7.2, 61.1 ± 7.4 
and 26.6 ± 10.3 mo, respectively. The 1, 5 and 10-year 
survival rates according to the number of  risk factors 
were 96%, 87% and 87%, respectively, for patients with 
no risk factors (n = 29). For patients with 1 risk factor (n 
= 67), the corresponding rates were 89%, 65%, and 35%, 
respectively; and for patients with 2 risk factors (n = 25), 
the survival rates were 96%, 48%, and not available. For 
patients with 3 risk factors (n = 8), the 1-, 5- and 10-year 
survival rates were 63%, 17%, and 0%, respectively (P < 
0.001; Figure 4). 

The 1-year survival rates classified according to the 
Child-Pugh score (5 or ≥ 6) were similar. Patients with 
a Child-Pugh score of  5 had 1-year survival rates of  
96%, 94%, and 67% for patients with no, 1, and 2 risk 
factors, respectively; however, patients with a Child-
Pugh score ≥ 6 had 1-year survival rates of  92%, 94% 
and 62% for patients with no, 1, and 2 risk factors, re-
spectively (Figure 5).

Response after TACE in patients with BCLC stage 0 and 
stage A HCC 
Follow-up CT after the first TACE showed that the num-
bers of  CR, PR, SD and PD were as follows: 4, 7, 107  
and 0, respectively, according to the RECIST criteria; 99, 
12, 4 and 3, respectively, according to the EASL criteria; 
and 100, 14, 3, and 2, respectively, according to the mRE-
CIST criteria. Follow-up CT after the last TACE showed 
that the numbers of  CR, PR, SD and PD were 16, 65, 16 
and 10, respectively, according to the RECIST criteria; 
40, 15, 17 and 40, respectively, according to the EASL 
criteria; and 49, 7, 7 and 44, respectively, according to the 
mRECIST criteria.

Forty-four patients (34.1%) had disease progression 
at the time of  the follow-up CT scan. The average time 
to progression was 77.3 (5.1) mo, and the progression-
free survival time was 33.8 (30.6) mo (Tables 4 and 5).

DISCUSSION
TACE is a widely used primary treatment for unresect-
able HCC and significantly delays tumor progression 
and vascular invasion[26]. For early-stage HCC, TACE is 
not indicated as a first-line option. In this study, which 
evaluated the efficacy of  TACE as a first-line therapy for 
patients with BCLC stage 0 and stage A HCC, TACE 
had overall 1-, 5- and 10-year survival rates of  91%, 63% 
and 49%, respectively; these results are comparable to 
the results of  other curative therapies (5-year survival of  
50%-70%), including resection, transplantation, or percu-
taneous treatment[15,27,28]. Kinugasa et al[29] suggested that 
palliative TACE could be effective for treating HCC with 
3 tumors or fewer (each up to 3 cm in diameter). Other 
data have also suggested that TACE provides a survival 
benefit for patients with early stage HCC[21,22]. Therefore, 
the efficacy of  TACE in the treatment of  BCLC stage 0 
and stage A HCC might be comparable to that of  other 
curative treatments. 

Our data also suggest that improvements in TACE 
technique, early diagnosis using precise imaging mo-
dalities, and a regular follow-up schedule according to 
standard guidelines could improve the survival rate of  
patients with BCLC stage 0 and stage A HCC. 

In general, resection, transplantation, and ablation 
have been considered superior to TACE for very-early-
stage or early-stage HCC. However, few studies compar-
ing TACE and other curative therapies in patients with 
early-stage HCC are available. Therefore, prospective 
studies comparing the efficacy of  TACE, surgery and ab-
lation are needed in the future. 

Although this study provides a rationale for the use 
of  TACE in the treatment of  patients with BCLC stage 
0 and stage A HCC (particularly in patients in whom sur-
gery or ablation is risky due to tumor location), further 
research comparing the efficacy of  TACE with curative 
therapies is needed because these retrospective data do 
not provide enough evidence to fully support a potential 
survival benefit. 

Survival function
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Figure 2  Cumulative survival graph of patients. 

  Variables Cox-regression analysis

P  value HR 95%CI 
  Age (yr) 0.42 0.99 0.95-1.02
  Gender (female/male1) 0.008 3.47 1.39-8.68
  Child-Pugh score (> 5/51) 0.005 3.86 1.50-9.91
  Amount of lipiodol used (> 7 cc/≤ 7 cc1) 0.013 3.51 1.30-9.44
  Arterio-venous shunt (yes/no1) 0.032 4.41  1.14-17.11
  Number of nodules (> 1/11) 0.530 1.63 0.36-7.51
  Amount of doxorubicin used (> 27 cc/≤ 27 cc1) 0.318 0.98 0.93-1.02
  BCLC class (A1/A01) 0.766 1.17 0.41-3.36
  Lipiodol uptake (complete/incomplete1) 0.174 2.47 0.67-9.08
  Number of feeding vessel (≥ 2/11) 0.086 0.32 0.09-1.17
  Gelfoam use (yes/no1) 0.054 2.38 0.98-5.76
  Greatest diameter of nodule (cm) 0.395 0.85 0.57-1.25
  AFP (ng/mL) 0.065 1.00 1.00-1.01

Table 3  Cox-regression analysis for risk factors of mortality

1Reference category. BCLC: Barcelona Clinic Liver Cancer; AFP: α-fetoprotein.
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Previously reported risk factors for mortality fol-
lowing TACE in patients with intermediate or advanced 
HCC include the extent of  lipiodol uptake, tumor loca-
tion, number, and size, tumor marker levels, viral marker 
levels, patient age, and liver function[29-31]. The present 
study examined risk factors for mortality in patients with 
early-stage HCC and demonstrated that the Child-Pugh 
score, presence of  arterio-venous shunt, amount of  lipi-
odol used during TACE, and female gender were corre-
lated with mortality. 

The present study is the first report that discusses the 
outcome of  TACE classified by the number of  clinical 
risk factors among patients with BCLC stage 0 and stage 
A HCC. In the study, the number of  risk factors was 

shown to be negatively correlated with survival. Overall, 
it seems likely that TACE could be a curative therapy 
for patients with fewer than 2 risk factors because our 
data showed that the 5-year survival rate in such patients 
was more than 50%. However, the results of  this study 
suggest that TACE should remain a palliative treatment 
option for patients with ≥ 2 risk factors; these patients 
should be treated with another curative-intent treatment 
following the first TACE. 

Child-Pugh scores were a major risk factor for mor-
tality in this study. Survival in patients with a Child-Pugh 
score of  5 was excellent (1, 5 and 10-year survival rates of  
95%, 76% and 70%, respectively). Twenty-eight patients 
(70%) who died had a Child-Pugh score > 5. Sala et al[32] 
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Male
Female
Male-censored
Female-censored

P  = 0.147

Amount of used lipiodol ≤ 7 mL
Amount of used lipiodol > 7 mL
Censored

Child-Pugh score = 5
Child-Pugh score > 5
Censored

No visible AV shunt
Visible AV shunt
Censored

P  = 0.074

P  = 0.002
P  = 0.217

Survival Mean (SE) 1-yr 5-yr 10-yr

Male 84.5 (5.6) 92% 66% 52%

Female 59.3 (6.4) 89% 56% -

Survival Mean (SE) 1-yr 5-yr 10-yr

Lipiodol ≤ 7 mL 89.2 (6.2) 94% 72% 63%

Lipiodol > 7 mL 68.2 (9.2) 90% 50% 36%

Survival Mean (SE) 1-yr 5-yr 10-yr

CPS = 5 95.8 (6.1) 95% 76% 70%

CPS ≥ 6 64.4 (6.5) 87% 52% 28%

Survival Mean (SE) 1-yr 5-yr 10-yr

No visible AV shunt 82.8 (5.3) 91% 65% 54%

Visible AV shunt 42.9 (7.5) 90%   0%   0%

Survival (mo) Survival (mo)

Survival (mo) Survival (mo)

Figure 3  Cumulative patient survival classified by each risk factor. CPS: Child-Pugh score; AV: Arterio-venous.
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reported that Child-Pugh class A was the strongest 
prognostic variable in patients undergoing percutane-
ous treatments. Shi et al[33] showed that the Child-Pugh 
class was significantly correlated with survival following 
TACE in patients with unresectable HCC. In addition, 
another study documented that the degree of  Child-Pugh 
class was a risk factor for mortality[34]. However, among 
patients undergoing transplantation, the presence of  a 
single HCC ≤ 5 cm or up to 3 nodules < 3 cm is an im-
portant risk factor for mortality[28]. Taken together, it can 
be concluded that the underlying Child-Pugh score is the 
primary risk factor for mortality following treatment of  
HCC, except in the case of  transplantation.

TACE-related factors, including the presence of  arte-
rio-venous shunt and the amount of  lipiodol used during 
TACE, were also important in predicting patient survival 
following the procedure. In early-stage HCC, the majority 
of  the tumors are likely to be well differentiated and less 
invasive; as a result, such tumors can often be controlled 
by the complete obstruction of  their blood supply. In 
theory, the presence of  an arterio-venous shunt might 
cause the premature wash-out of  gelatin sponge or lipi-
odol, eventually interrupting the complete obstruction 
of  hepatic artery and the delivery of  doxorubicin-based 
intra-arterial chemotherapy. Conversely, the amount of  
lipiodol used was positively correlated with tumor size, 
which is the key variable in staging systems[35]. A previous 
report demonstrated that heterogeneous lipiodol uptake 
was significantly correlated with local recurrence[29]. In 
addition, female gender was also a definite risk factor for 
mortality after TACE. Various factors might contribute 
to this result. By identifying these risk factors, an earlier 
prediction of  overall survival may be possible, thereby 
improving the outcome of  TACE by refining its delivery 
and technique. 

In this study, the RECIST criteria, in comparison with 
the EASL or mRECIST criteria, appeared to overlook 
many cases of  complete response. Another study likewise 
demonstrated that RECIST often overlooked complete 
responses and mistakenly assessed the therapeutic ef-
ficacy of  loco-regional therapies. Therefore, it is recom-
mended that the response evaluation following TACE be 
estimated by the EASL or mRECIST criteria instead of  
the RECIST criteria.

A meta-analysis demonstrated that chemoemboliza-
tion could improve the survival of  carefully selected 
patients with unresectable HCC[36]. However, the efficacy 
of  TACE for treating early stage HCC has not been 
thoroughly studied. In this study, time to progression was 
shown to be 77.3 ± 5.1 mo and progression-free survival 
time was 33.8 ± 30.6 mo. Forty-four (34.1%) patients 
in the study showed progression. The mean number 
of  TACE procedures was 2.5 ± 2.1. Therefore, repeat 
TACE procedures based on surveillance imaging could 
increase progression-free survival in patients with BCLC 
stage 0 and BCLC stage A HCC.

The limitations of  this study include the retrospec-
tive study design. Numerous other studies have reported 
on the TACE technique, including its advantages, meth-
ods, drug dosing, therapy protocol, scoring system, and 
cost[37-39]. Therefore, new approaches for reducing mortal-
ity in HCC should be available in the future.

In conclusion, TACE demonstrated a relatively good 
survival rate in patients with BCLC stage 0 and stage A 
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1
2
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0
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Number of risk factor Mean (SE) 1-yr 5-yr 10-yr
  0  107.1 (7.0) 96% 87% 87%
  1   78.0 (7.2) 89% 65% 35%
  2   61.1 (7.4) 96% 48% -
  3     26.6 (10.3) 63% 17%   0%

Figure 4  Cumulative patient survival classified by the number of risk fac-
tors. Risk factors were Child-Pugh score > 5, presence of arterio-venous shunt, 
amount of lipiodol used > 7 mL during transarterial chemoembolization (TACE), 
and female gender.

CT findings after TACE 
RECIST EASL mRECIST

CR PR SD PD CR PR SD PD CR PR SD PD
  1 mo after 
  first TACE1 (n)

  4   7 107   0 99 12   4   3 100 14 3   2

  1 mo after 
  last TACE2 (n)

16 65   16 10 40 15 17 40   49 7  7 44

Table 4  Response following transarterial chemoembolization 
in patients with Barcelona Clinic Liver Cancer stage 0 and 
stage A hepatocellular carcinoma

111 patients were excluded because of missing value; 222 patients were ex-
cluded because of missing value. TACE: Transarterial chemoembolization; 
RECIST: Response evaluation criteria in solid tumors; EASL: European As-
sociation for the Study of the Liver; m: Modified; CR: Complete response; 
PR: Partial response; SD: Stable disease; PD: Progressive disease.

  Numbers of patients with recurrence 77 (59.70%)
  Numbers of patients with progression 44 (34.10%)
  Time to recurrence and progression1 47.0 (4.6) and 77.3 (5.1)
  1-yr recurrence and progression rate 33% and 22%
  2-yr recurrence and progression rate 55% and 33%
  3-yr recurrence and progression rate 61% and 39%
  Recurrence-free survival1 27.8 (29.2)
  Progression-free survival1 33.8 (30.6)

Table 5  Recurrence, progression, and survival after transarterial 
chemoembolization

1months, mean (SD).
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HCC in this study. The Child-Pugh score, presence of  
arterio-venous shunt, amount of  lipiodol used during 
TACE, and female gender were correlated with mortal-
ity in patients with BCLC stage 0 and stage A HCC who 
were treated with TACE. Patients with more than 2 risk 
factors should be treated by other curative-intent treat-
ments after the first TACE.

COMMENTS
Background
In general, transarterial chemoembolization (TACE) has not been recom-
mended as a first-line therapy for patients with Barcelona Clinic Liver Cancer 
(BCLC) stage 0 and stage A hepatocellular carcinoma (HCC), based on the 
results of a single retrospective study. However, this study analyzed the results 
of transarterial embolization, not TACE, and few studies comparing TACE with 
other curative therapies in patients with early stage HCC are available. Thus, 
considerable controversy remains regarding patient selection for TACE.
Innovations and breakthroughs
TACE demonstrated a relatively good survival rate in patients with BCLC stage 
0 and stage A HCC in this study. The Child-Pugh score, presence of an arterio-
venous shunt, amount of lipiodol used during TACE, and female gender were 
correlated with mortality in patients with BCLC stage 0 and stage A HCC who 
were treated with TACE. 
Applications
Patients with more than 2 risk factors should be treated by other curative-intent 
treatments after the first TACE. 
Terminology
According to RECIST, complete response (CR) is defined as the disappear-
ance of all target lesions. Partial response (PR) is defined as a 30% minimum 
decrease in the sum of the longest diameter of target lesions, taking as refer-
ence the baseline sum of the longest diameter. Progressive disease (PD) is 
designated as a 20% minimum increase in the sum of the longest diameter 
of target lesions, taking as reference either the smallest sum of the longest 
diameter recorded since the beginning of treatment or the appearance of one 
or more new lesions. Stable disease (SD) is indicated by insufficient shrinkage 
to qualify for partial response. According to the European Association for the 
Study of the Liver  guidelines, CR is defined as the absence of enhancing tumor 
areas, reflecting complete tissue necrosis. PR is defined as a > 50% decrease 
in the enhancing areas, reflecting partial tissue necrosis. PD is defined as a > 

25% increase in the size of a single, measurable lesion or as the appearance 
of new lesions. SD is defined as a tumor response classified between PR and 
PD. The response categories, according to the criteria of mRECIST, are defined 
as follows. CR is defined as the disappearance of any intra-tumoral arterial en-
hancement in all target lesions; PR is defined as at least a 30% decrease in the 
sum of the diameters of viable target lesions; SD is defined as any cases that do 
not qualify for either PR or PD; and PD is defined as an increase of at least 20% 
in the sum of the diameters of viable target lesions.
Peer review
In this paper, the authors retrospectively investigate the effect of TACE on early 
stage HCC survival. Because the role of TACE in this setting is still under de-
bate, this paper is of interest to the readers of the Journal. The sample size is 
adequate, and the methods are appropriately chosen. A 10-year retrospective 
study design was used. If promising results were obtained, the clinical impor-
tance is potentially significant.  
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