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Background/Aims: To investigate the predictive factors for 
complete response (CR) and recurrence after CR in patients 
with hepatocellular carcinoma (HCC) treated with transarte-
rial chemoembolization (TACE). Methods: Among 691 newly 
diagnosed HCC patients, 287 were treated with TACE as a 
first therapy. We analyzed the predictive factors for CR, recur-
rence after CR, and overall survival (OS). Results: Eighty-one 
patients (28.2%) achieved CR after TACE, and recurrence 
after CR was detected in 35 patients (43.2%). In multivari-
ate analyses, tumor size (≤5 cm) and single nodularity were 
predictive factors for CR, with hazard ratios (HRs) of 0.35 
(p=0.002) and 0.41 (p<0.001), respectively. Elevated serum 
α-fetoprotein (AFP) (>20 ng/mL) level and multinodularity ex-
hibited significant relationships with recurrence after CR, with 
HRs of 2.220 (p=0.026) and 3.887 (p<0.001), respectively. 
Tumor size (>5 cm), multinodularity, elevated serum AFP (>20 
ng/mL) level, Child-Turcotte-Pugh score (B and C), and portal 
vein thrombosis were significant factors for OS. Conclusions: 
In patients treated with TACE as a first therapy, tumor size (≤5 
cm) and single nodularity were predictive factors for CR, and 
multinodularity and elevated serum AFP (>20 ng/mL) levels 
were predictive factors for recurrence after CR. These factors 
were also significant for OS. (Gut Liver 2017;11:409-416)
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the sixth most common 

tumor worldwide and the third leading cause of tumor-related 
mortality, exceeded only by tumors of the lung and stom-
ach.1,2 It is more prevalent in sub-Saharan Africa and Central 
and Southeast Asia. HCC is a major and often therapeutically 
frustrating interdisciplinary problem with a rising incidence in 
Western countries due to increasing prevalence of risk factors 
such as diabetes, hepatitis C virus, and excessive alcohol intake.3

The prognosis of HCC patients remains poor due to the ad-
vanced stage of cancer at diagnosis and high recurrence rates of 
nearly 80% at 5 years after resection.4 Resection and transplan-
tation, in fact, achieve 5-year survival rates of 50% or higher5 
and should be considered as the first treatment option in this 
setting. However, curative therapy options such as resection, 
liver transplantation and local ablation therapies are only ap-
plicable during the early stages of the disease.6-8 Unfortunately, 
60% to 70% of patients with HCC are diagnosed by the time the 
disease reaches an advanced stage,9 and thus most patients are 
treated in palliative situations. Transarterial chemoembolization 
(TACE) is the best therapeutic option in this situation.

HCC patients treated with palliative TACE showed survival 
rates of 82%, 47%, and 26% at 1-, 3-, and 5-year, respectively.10 
The survival rate after palliative TACE was influenced most by 
good performance status, complete response (CR) and lower 
bilirubin levels.11 TACE could be another option when curative 
treatments such as surgery or radiofrequency ablation (RFA) are 
unsuccessful or unfeasible. TACE used during early-stage HCC 
resulted in 1-, 3-, and 5-year overall survival (OS) rates of 91%, 
66%, and 52%, respectively. Serum albumin, tumor size, tumor 
number and recurrence interval influenced mortality.12

The risk factors for recurrence after TACE in patients with 
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HCC have been reported to include location of HCC, size of 
HCC, tumor markers, viral markers, number of HCCs, age, and 
liver function.13-18

However, the predictive factors for CR, recurrence after CR, 
and their association to OS has not yet been elucidated. Here, 
we investigated the predictive factors for CR, recurrence after 
CR, and their association to OS in patients with HCC treated 
with TACE.

MATERIALS AND METHODS

1. Patients

Six hundred ninety-one newly diagnosed HCC patients ad-
mitted to Soonchunhyang University Hospital, Seoul, Korea, be-
tween January 2004 and December 2014 were investigated ret-
rospectively. Of these 691 patients, excluding the patients who 
were treated with other treatment option as a first therapy or 
the patients who were not treated or the patients who were lost 
to follow-up, 287 consecutive HCC patients underwent TACE as 
a first treatment were evaluated. The exclusion criteria for TACE 
were (1) surgical candidates; (2) presenting major portal vein 
thrombosis; (3) hepatic encephalopathy; (4) presenting a current 
infection; (5) recent episode of gastrointestinal bleeding within 
the past month; and (6) uncontrolled ascites. TACE was also 
performed for early-stage HCC (stages I and II) if the patients 
were not suitable for resection, RFA or liver transplantation be-
cause of poor liver function or a location difficult to access by 
surgery or RFA, or difficulty obtaining a donor liver. This study 
was carried out according to the principles of the Declaration of 
Helsinki 1964 and was approved by the Ethics Review Boards of 
Soonchunhyang University Seoul Hospital.

2. Diagnosis

HCC diagnosis was based on histological criteria and/or im-
aging techniques, as proposed by the American Association for 
the Study of Liver Diseases.19 For the diagnosis of HCC, nodules 
found on ultrasound surveillance that are smaller than 1 cm 
should be followed up with ultrasound at 3-month intervals. 
Lesions larger than 1 cm in diameter should be evaluated by 
dynamic magnetic resonance imaging or helical multidetector 
computed tomography (CT) scan using contrast. If the appear-
ance is typical for HCC, no further investigation is required. 
Tumors were staged according to the modified Union Interna-
tionale Contre le Cancer (modified UICC) classification system.20 
Early stage was defined as stages I and II, and advanced stage 
was restricted to stages III and IV. CR was defined as the dis-
appearance of any intratumoral arterial enhancement in all 
target lesions or compact lipiodol uptake after TACE according 
to modified Response Evaluation Criteria in Solid Tumours.21 
Tumor recurrence was determined when a new lesion appeared 
or when an enhanced portion was seen within or at the margin 
of the original mass on the next follow-up CT scan after initial 

CR. The recurrence pattern was classified as local recurrence 
(≤2 cm from the primary tumor) or distant recurrence (>2 cm 
apart from the primary tumor) according to the location of the 
recurred tumor.

3. Treatment

All TACE procedures were performed by two experienced 
interventional radiologists. Hepatic angiography was performed 
using angiographic catheters, followed by selection of segmen-
tal arterial feeders. An iodized oil-doxorubicin hydrochloride 
emulsion was then administered into the feeders. Once the 
flow became sluggish, gelatin sponge particles mixed with 
mitomycin-C and contrast material were administered into the 
feeders until blood flow stopped completely. TACE was with-
held or discontinued whenever vascular contraindications, poor 
hepatic function, severe adverse effects or progressive disease 
developed. TACE was performed at baseline and 4 weeks; after 
every TACE, a multiphasic CT scan was performed. When CT 
scan after TACE detected viable tumors, repeat TACE was per-
formed immediately. If viable tumors were not detected on CT 
scan, additional CT scans were conducted at 2-month intervals. 
The routine post-TACE follow-up protocol included biochemical 
liver function tests and serum α-fetoprotein (AFP) level mea-
surements. 

4. Predictive factors

The baseline characteristics of 287 patients treated with TACE 
were evaluated. We analyzed the clinical and biological fac-
tors that influenced initial CR using the following parameters: 
age, gender, viral markers (hepatitis B virus surface antigen and 
hepatitis C virus antibody), liver cirrhosis, model for end-stage 
liver disease (MELD) score, Child-Pugh score, serum AFP, size of 
tumors, number of tumors, portal vein thrombosis. In addition, 
we analyzed the risk factors for recurrence after TACE-induced 
CR and OS using the same parameters. 

5. Statistical analysis

Univariate analysis was computed using the log-rank test to 
analyze differences between groups. Variables that were not 
statistically significant at univariate analysis (p>0.05) were 
excluded from the multivariate analysis. The Cox proportional 
hazard model was used for multivariate analysis, and stepwise 
selection was performed to identify the best subset of predic-
tors. The cumulative recurrence rates were calculated from the 
time of diagnosis of HCC using the Kaplan-Meier method. Data 
were analyzed using commercially available statistical software 
packages SPSS version 19.0 (SPSS Inc., Chicago, IL, USA). All 
reported p-values are two-sided, with p<0.05 considered statisti-
cally significant.
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RESULTS

1. Patients

Of 287 patients treated with TACE, 81 patients achieved CR 
and recurrent HCC after CR was detected in 35 patients. The 
flow chart of patients is summarized in Fig. 1. The baseline 
characteristics of 287 HCC patients treated with TACE are sum-
marized in Table 1. The median and mean of each characteristic 
were determined according to the results of the histogram. The 
mean age of the 287 patients was 60.71±11.08 years. The pa-
tients included 208 males (72.5%) and 79 females (27.5%). With 
respect to the modified UICC stage, 118 patients were early 
stage (41.1%) and 169 advanced stage (58.9%). One hundred 
sixty-five patients had an AFP level >20 ng/mL. The median 
maximal diameter of the tumors was 3.2 cm (range, 0.9 to 20.0 
cm). Forty-six patients (16%) had portal vein thrombosis.

2. Complete response

Among 287 HCC patients, eighty-one patients (28.2%) 
with CR after TACE were followed for a median period of 34 
months (range, 5 to 136 months). The patients had a mean age 
of 59.3±12.18 years. The patients included 53 males (65.4%) 
and 28 females (34.6%). Fifty-one patients (63%) were infected 
with hepatitis B virus and 16 (19.8%) with hepatitis C virus. 

The mean albumin level was 3.53±0.71 g/dL. The median total 
bilirubin, prothrombin time and MELD were 0.9 mg/dL (range, 
0.3 to 4.5 mg/dL), 81% (range, 32.3% to 100%) and 6.09 (range, 
2.46 to 15.20), respectively. With respect to the modified UICC 
stage, 47 patients had early stage (58%) and 34 advanced stage 
(42%). Regarding the Child-Pugh score, 54 patients were class A 
(66.7%), 22 were class B (27.1%), and five were class C (6.2%). 
Thirty-six patients had elevated serum AFP (>20 ng/mL) level. 
The median maximal diameter of the tumors was 2.2 cm (range, 
1 to 9.8 cm). Twenty-nine (35.8%) had a multinodular pattern. 
Four patients had portal vein thrombosis (4.9%). 

3. Predictive factors for CR

Elevated serum AFP (>20 ng/mL) level (hazard ratio [HR], 
1.709; 95% confidence interval [CI], 1.101 to 2.650; p=0.017), 
tumor size (>5 cm) (HR, 3.441; 95% CI, 1.775 to 6.673; 
p<0.001), multinodularity (HR, 2.658; 95% CI, 1.687 to 4.187; 
p<0.001) and portal vein thrombosis (HR, 3.562; 95% CI, 1.303 
to 9.739; p=0.013) were correlated with CR after TACE in uni-
variate analysis. On multivariate analysis, tumor size (>5 cm) 
(HR, 2.840; 95% CI, 1.449 to 5.565; p=0.002) and multinodular-
ity (HR, 2.435; 95% CI, 1.535 to 3.861; p<0.001) were signifi-
cantly correlated with CR after TACE (Table 2). When we change 
multinodularity to single nodularity, HR was 0.35 (95% CI, 0.180 

Table 1. Baseline Characteristics of Patients with Transarterial Che-
moembolization (n=287)

Characteristic Value

Age, yr 60.71±11.08

Male sex 208 (72.5)

Aetiology

    HBV 172 (59.9)

    HCV  45 (15.7)

    NBNC  70 (24.4)

Albumin, g/dL 3.49±0.69

Total bilirubin, mg/dL  1.0 (0.2–13.9)

Prothrombin time (%)  84 (23–100)

MELD score  6.25 (2.19–15.20)

Tumor stage (I, II/III, IV) 118/169 (41.1/58.9)

Liver cirrhosis 220 (76.7)

CTP score (A/B/C)  192/80/15 (66.9/27.9/5.2)

AFP (>20 ng/mL)  165 (57.5)

Tumor size (>5 cm)  92 (32.1)

Nodularity (multinodular)  165 (57.5)

TACE session (times) for CR (1/2/≥3) 60/15/6

Portal vein thrombosis  46 (16)

Data are presented as mean±SD, number (%), or median (range).
HBV, hepatitis B virus; HCV, hepatitis C virus; NBNC, nonhepatitis 
B and nonhepatitis C; MELD, model for end-stage liver disease; CTP, 
Child-Turcotte-Pugh; AFP, α-fetoprotein; TACE, transarterial chemo-
embolization; CR, complete response. 

Fig. 1. Flowchart of patients.
HCC, hepatocellular carcinoma; RFA, radiofrequency ablation; PEIT, 
percutaneous ethanol injection therapy; TACE, transarterial chemo-
embolization; CR, complete response. 
*Insufficient data, transfer to another hospital or loss to follow-up.

691 Patients with newly
diagnosed HCC

287 Patients treated with
TACE as first

treatment modality

81 CR was achieved
with TACE

46 Patients with continuous
CR

118 Resection
43 RFA or PEIT
59 Chemotherapy
18 Radiotherapy
68 No treatment
98 Insufficient data

206 CR was not achieved

19 Local recurrence
16 Distant recurrence

*
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to 0.690; p=0.002). Among the 81 patients with CR, 71 patients 
had tumor size (≤5 cm), and 10 patients (12.3%) had tumor size 
(>5 cm). Fifty-two patients (64.2%) had single nodularity and 
29 patients (35.8%) showed multinodularity.

4. Recurrence

Of the 81 patients with CR, recurrent HCC was detected in 35 
patients (43.2%). The median follow-up period to recurrence 
after achieving CR was 12 months (range, 2 to 67 months). The 
overall 1-, 2-, and 3-year cumulative recurrence rates were 
23.1%, 43.7%, and 45.8%, respectively. There were 19 local re-
currences (54.3%) and 16 distant recurrence (45.7%). The overall 
1-, 2-, and 3-year cumulative local recurrence rates were 15.5%, 
26%, and 26%, respectively. The overall 1-, 2-, and 3-year cu-
mulative distant recurrence rates were 8.9%, 23.6%, and 26.5%, 

respectively.

5. Predictive factors for recurrence

In univariate analysis, multinodularity (HR, 5.487; 95% CI, 
2.725 to 11.047; p<0.001) and elevated serum AFP (>20 ng/
mL) level (HR, 2.544; 95% CI, 1.285 to 5.036; p=0.007) were 
associated with HCC recurrence after TACE-induced CR. In mul-
tivariate analysis, multinodularity (HR, 5.143; 95% CI, 2.532 to 
10.444; p<0.001) and elevated serum AFP (>20 ng/mL) level (HR, 
2.220; 95% CI, 1.098 to 4.488; p=0.026) were also associated 
with HCC recurrence after TACE-induced CR (Table 3). Of the 81 
patients with CR, 29 patients (35.8%) has multinodularity, and 
36 patients (44.4%) has elevated serum AFP (>20 ng/mL) level.

The recurrence rate of multinodularity (22/29 patients) was 
higher than that of single nodularity (13/52 patients) (75.9% vs 

Table 2. Predictive Factors for Complete Response

Variable
Univariate analysis Multivariate analysis

HR 95% Cl p-value HR 95% Cl p-value

Age (>60 yr) 0.805 0.520–1.245 0.330

Male sex 1.404 0.888–2.221 0.146

HBV 1.171 0.668–2.053 0.582

HCV 0.655 0.363–1.183 0.161

Liver cirrhosis 1.759 0.953–3.248 0.071

MELD score (>10) 0.931 0.429–2.022 0.857

CTP score (A/B, C) 1.057 0.666–1.678 0.815

AFP (>20 ng/mL) 1.709 1.101–2.650 0.017

Tumor size (>5 cm) 3.441 1.775–6.673 <0.001 2.840 1.449–5.565 0.002

Nodularity (multinodular) 2.658 1.687–4.187 <0.001 2.435 1.535–3.861 <0.001

Portal vein thrombosis 3.562 1.303–9.739 0.013

HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; HCV, hepatitis C virus; MELD, model for end-stage liver disease; CTP, Child-
Turcotte-Pugh; AFP, α-fetoprotein.

Table 3. Predictive Factors for Recurrence 

Variable
Univariate analysis Multivariate analysis

HR 95% CI p-value HR 95% CI p-value

Age (>60 yr) 0.595 0.290–1.222 0.157

Male sex 0.502 0.234–1.073 0.075

HBV 2.053 0.712–5.922 0.183

HCV 2.328 0.680–7.969 0.178

Liver cirrhosis 1.188 0.458–3.083 0.723

MELD score (>10) 0.556 0.133–2.326 0.422

CTP score (A/B, C) 1.127 0.551–2.306 0.743

AFP (>20 ng/mL) 2.544 1.285–5.036 0.007 2.220 1.098–4.488 0.026

Tumor size (>5 cm) 1.167 0.452–3.015 0.750

Nodularity (multinodular) 5.487 2.725–11.047 <0.001 5.143 2.532–10.444 <0.001

Portal vein thrombosis 1.335 0.319–5.588 0.693

HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; HCV, hepatitis C virus; MELD, model for end-stage liver disease; CTP, Child-
Turcotte-Pugh; AFP, α-fetoprotein.
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25%; p<0.001). The 1-, 2-, and 3-year cumulative recurrence 
rates of single nodularity were 9.9%, 25.1%, and 25.1%, re-
spectively, and those of multinodularity were 47%, 77.1%, and 
82.8%, respectively (Fig. 2A). The recurrence rate of patients 
with elevated serum AFP (>20 ng/mL) level (20/36 patients) 
was higher than that of with normal serum AFP (≤20 ng/mL) 
level (15/45 patients) (55.6% vs 33.3%; p=0.005). The 1-, 2-, 
and 3-year cumulative recurrence rates of patients with normal 
serum AFP (≤20 ng/mL) level were 16.1%, 29.6%, and 33%, re-
spectively, and those of patients with elevated serum AFP (>20 
ng/mL) level were 32%, 62.8%, and 62.8%, respectively (Fig. 
2B). 

6. Survival 

The overall 1-, 2-, and 3-year cumulative survival rates of the 
287 patients treated with TACE were 75.8%, 66.5%, and 52%, 
respectively. The survival rate of patients with TACE-induced 
CR was higher than that of patients without CR (p<0.001). The 
cumulative survival rate in patients without or with CR was 
66.4% versus 96.2% after 1 year, 58.2% versus 84.9% after 2 
years, and 45.6% versus 64.8% after 3 years. 

7. Predictive factors for survival

Univariate analysis showed that Child-Turcotte-Pugh (CTP) 
score B or C (HR, 1.606; 95% CI, 1.130 to 2.283; p=0.008), el-
evated serum AFP (>20 ng/mL) level (HR, 2.277; 95% CI, 1.569 
to 3.306; p<0.001), tumor size (>5 cm) (HR, 1.770; 95% CI, 1.234 
to 2.539; p=0.002), multinodularity (HR, 1.747; 95% CI, 1.216 
to 2.510; p=0.003) and portal vein thrombosis (HR, 2.893; 95% 
CI, 1.872 to 4.470; p<0.001) were correlated with survival after 
TACE. Multivariate analysis revealed that independent predic-
tor of survival were CTP score B or C (HR, 1.616; 95% CI, 1.116 
to 2.339; p=0.011), elevated serum AFP (>20 ng/mL) level (HR, 
1.801; 95% CI, 1.215 to 2.668; p=0.003), tumor size (>5 cm) (HR, 

1.618; 95% CI, 1.093 to 2.394; p=0.016), multinodularity (HR, 
1.468; 95% CI, 1.011 to 2.130; p=0.044) and portal vein throm-
bosis (HR, 2.389; 95% CI, 1.534 to 3.721; p<0.001) (Table 4).

The survival rate of HCC patients with CTP score A was 
higher than that of HCC patients with CTP score B or C. The 
overall 1-, 2-, and 3-year cumulative survival rates were lower 
in patients with CTP score B or C than in patients with CTP 
score A (65% vs 81.2%, 58.6% vs 69.9%, and 41.2% vs 57.6%, 
respectively; p=0.007) (Fig. 3A). The survival rate of HCC pa-
tients with normal serum AFP (≤20 ng/mL) level was higher 
than that of HCC patients with elevated serum AFP (>20 ng/
mL) level. The overall 1-, 2-, and 3-year cumulative survival 
rates were lower in patients with elevated serum AFP (>20 ng/
mL) level than in patients with normal serum AFP (≤20 ng/mL) 
level (70% vs 87.5%, 56% vs 80.1%, and 40.6% vs 66.2%, re-
spectively; p<0.001) (Fig. 3B). The survival rate of HCC patients 
with tumor size (≤5 cm) was higher than that of HCC patients 
with tumor size (>5 cm). The overall 1-, 2-, and 3-year cumula-
tive survival rates were lower in patients with tumor size (>5 
cm) than in patients with tumor size (≤5 cm) (62.8% vs 81.9%, 
51.1% vs 73.2%, and 46.4% vs 55.1%, respectively; p=0.002) 
(Fig. 3C). The survival rate of HCC patients with single nodular-
ity was higher than that of HCC patients with multinodularity. 
The overall 1-, 2-, and 3-year cumulative survival rates were 
lower in patients with multinodularity than in patients with 
single nodularity (70% vs 83.5%, 59.6% vs 75%, and 43.3% 
vs 63.1%, respectively; p=0.002) (Fig. 3D). The survival rate of 
HCC patients without portal vein thrombosis was higher than 
that of HCC patients with portal vein thrombosis. The overall 1-, 
2-, and 3-year cumulative survival rates were lower in patients 
with portal vein thrombosis than in patients without portal vein 
thrombosis (42.4% vs 81.6%, 37.7% vs 71.3%, and 20.2% vs 
56.8 %, respectively; p<0.001) (Fig. 3E).

Fig. 2. Cumulative recurrence rates. (A) The recurrence rate of multinodularity (gray line) was increased compared to that of single nodularity (black 
line) (75.9% vs 25%, p<0.001). (B) The recurrence rate of an elevated serum α-fetoprotein (AFP) (>20 ng/mL) level (gray line) was increased com-
pared to that of a normal serum AFP (≤20 ng/mL) level (black line) (55.6% vs 33.3%, p=0.005). 
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Fig. 3. Cumulative survival rates. (A) The survival rate of hepatocellular carcinoma (HCC) patients with Child-Turcotte-Pugh (CTP) score A (gray 
line) was increased compared to that of HCC patients with a CTP score of B or C (black line) (p=0.007). (B) The survival rate of HCC patients with 
normal serum α-fetoprotein (AFP) (≤20 ng/mL) levels (gray line) was increased compared to that of HCC patients with elevated serum AFP (>20 
ng/mL) levels (black line) (p<0.001). (C) The survival rate of HCC patients with a tumor size of less than or equal to 5 cm (gray line) was increased 
compared to that of HCC patients with tumor size greater than 5 cm (black line) (p=0.002). (D) The survival rate of HCC patients with single nodu-
larity (gray line) was increased compared to that of HCC patients with multinodularity (black line) (p=0.002). (E) The survival rate of HCC patients 
without portal vein thrombosis (gray line) was increased compared to that of HCC patients with portal vein thrombosis (black line) (p<0.001).
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Table 4. Predictive Factors for Survival 

Variable
Univariate analysis Multivariate analysis

HR 95% CI p-value HR 95% CI p-value

Age (>60 yr) 1.282 0.903–1.819 0.164

Male sex 1.023 0.702–1.492 0.904

HBV 1.169 0.728–1.877 0.518

HCV 1.420 0.954–2.113 0.084

Liver cirrhosis 0.827 0.549–1.245 0.362

MELD score (>10) 1.388 0.821–2.345 0.221

CTP score (A/B, C) 1.606 1.130–2.283 0.008 1.616 1.116–2.339 0.011

AFP (>20 ng/mL) 2.277 1.569–3.306 <0.001 1.801 1.215–2.668 0.003

Tumor size (>5 cm) 1.770 1.234–2.539 0.002 1.618 1.093–2.394 0.016

Nodularity (multinodular) 1.747 1.216–2.510 0.003 1.468 1.011–2.130 0.044

Portal vein thrombosis 2.893 1.872–4.470 <0.001 2.389 1.534–3.721 <0.001

HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; HCV, hepatitis C virus; MELD, model for end-stage liver disease; CTP, Child-
Turcotte-Pugh; AFP, α-fetoprotein.
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DISCUSSION

HCC is one of the most common cancers worldwide, and is 
associated with a high mortality rate. Curative therapies such as 
hepatic resection, ablation therapy, or liver transplantation are 
feasible in 20% to 40% of patients. TACE is the most commonly 
used treatment modalities when curative treatment is not indi-
cated. In the present study, we evaluated the predictive factors 
for CR and recurrence after CR in patients treated with TACE as 
a first therapy. Single nodularity and tumor size (≤5 cm) were 
predictive factors for CR, and multinodularity and elevated serum 
AFP (>20 ng/mL) level were predictive factors for recurrence after 
CR. Tumor nodularity were significantly associated with both CR 
and recurrence after CR. Firstly, in terms of CR, single nodular 
HCC can be treated effectively with TACE by occluding tumor 
supplying arteries those are not relatively complex tumor feeding 
routes comparing with multinodular HCC. In view of tumor size, 
a strict correlation of CR and size has previously been pointed out 
by Ebied et al.,22 reporting the response to lobal TACE as inversely 
proportional to tumor size (response in 70% of HCCs <3 cm, in 
56% of HCCs 3 to 5 cm, and in 43% of HCCs >10 cm). Recently, 
Golfieri et al.23 reported that HCCs ≤5 cm were the best respond-
ers to superselective TACE; nodules ≤2 cm and nodules between 
2.1 and 5 cm had similar and high CR rates after the first super-
selective TACE (68% and 64%), whereas in HCCs >5 cm, CR rate 
significantly decreased (25%). In this study, CR rate was 87.7% in 
≤5 cm group and 12.3% in >5 cm group. Secondly, multinodu-
larity and elevated serum AFP (>20 ng/mL) level were predictive 
factors for recurrence after CR. In respect of multinodularity, it is 
hypothesized that TACE, as a regional treatment, cannot target 
undetected satellite lesions outside of the zone of TACE-induced 
necrosis, such that tumor recurrence is higher in multinodular 
HCC. Microscopic remnant tumors may not be detectable by im-
aging studies such as CT during the early phase after TACE.4 Le-
sions that were not detected by CT, but were detected using TACE 
were reported in 45% of cases.24 Thus, closer surveillance should 
be considered in patients with multinodular HCC even if they are 
in remission radiologically after TACE. An elevated serum AFP 
(>20 ng/mL) level was also associated with recurrence after CR. 
Generally, HCC with high serum AFP level shows a poorer dif-
ferentiation grade than does HCC with low serum AFP level.25 
Our results suggest that HCC associated with elevated serum AFP 
level needs to be followed more closely considering the additional 
locoregional treatments if possible.26 Serum AFP has roles in both 
immune system inhibition and promotion of cancer cell growth. 
Serum AFP may inhibit immune function in the body by altering 
the ratio of CD4+ and CD8+ T lymphocyte subsets and inducing 
lymphocyte death. Hypofunction of the immune system is an 
important factor for susceptibility to recurrence and metastasis. 
Decreases in serum AFP level after locoregional therapy can pre-
dict the tumor response and survival.27 Although 10% to 30% of 
patients with HCC are negative for AFP expression, studies have 

suggested that AFP is significant in predicting HCC recurrence.28 
Additionally, we analyzed the predictive factors for OS, and CTP 
score B or C, elevated serum AFP (>20 ng/mL) level, tumor size (>5 
cm), multinodularity, and portal vein thrombosis showed signifi-
cance. Among these factors, tumor size (>5 cm), multinodularity, 
and elevated serum AFP (>20 ng/mL) level were the predictive 
factors for CR and recurrence after CR. Threrefore, this result re-
flects that the CR and recurrence after CR of first TACE have an 
important bearing on OS. 

TACE as a curative treatment is based on the recent develop-
ment of subsegmental (or superselective) TACE compared with 
palliative treatment. In subsegmental (or superselective) TACE, a 
microcatheter is supraselectively inserted into the tumoral feed-
ing artery leaving at least 1 cm of peritumoral safety margin of 
liver parenchyma. Anticancer drug is usually dissolved in non-
ionic contrast medium, and then mixed with lipiodol by pump-
ing through a three way stopcock to make a water in oil emul-
sion that works as the drug carrier. The total amount of lipiodol 
used is almost equal to the tumor diameter. The gelatin sponge 
sheet is cut into cubes approximately 0.5 mm in diameter. A 
mixture of lipiodol and anticancer drugs is injected gradually 
until visualization of the surrounding portal vein or slowed ar-
terial flow is seen. Subsequently, gelatin sponge particles are in-
jected until arterial flow is stopped. In the case of multiple HCC 
nodules, superselective TACE is performed for each nodule.29

Our study has limitations in that these data were obtained 
from a single center and a retrospective study. Secondly, al-
though TACE should be used in patients with HCC diagnosed at 
an intermediate stage in the BCLC staging system, we included 
the patients with early-stage HCC (stages I and II) who were not 
suitable for resection, RFA or liver transplantation because of 
poor liver function or a location difficult to access by surgery 
or RFA, or difficulty obtaining a donor liver. The conclusion of 
this study can give misunderstanding for decision of the treat-
ment strategy. Thirdly, 4 weeks can be too short to determine 
whether patients achieved CR and it is too difficult to detect 
residual viable tumor in the remained tumor mass because non-
specific lipiodol accumulation is still present around the tumor 
and washout of lipiodol cannot be evaluated by the first time 
CT at 4 weeks after TACE. However, this study identified predic-
tive factors for CR and recurrence after CR in patients with HCC 
treated with TACE and showed that these factors affect OS.

In conclusion, tumor size (≤5 cm) and single nodularity were 
predictive factors for CR, and multinodularity and elevated 
serum AFP (>20 ng/mL) level were predictive factors for recur-
rence after CR in patients treated with TACE as a first therapy. 
These factors also had an effect on OS. 
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