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Abstract: The aim of this study is to evaluate the survival rates of patients with unresectable hepatocellular carci-
noma (HCC) following transarterial chemoembolization (TACE) performed in a single teaching hospital. This study 
retrospectively assessed the electronic medical records of 217 patients in whom HCC was newly diagnosed from 
January 2009 to February 2013 at a single medical center. Hepatic artery infusion chemotherapy was performed 
using one drug or combinations of oxaliplatin, fluorouracil and doxorubicin. The primary endpoint of the study was 
overall survival (OS). Survival rates were calculated using Kaplan-Meier method. A total of 217 HCC patients (173 
men and 44 women; mean age, 56.3 years; age range, 36.1-84.3 years) were treated with TACE in a single cen-
ter. The overall survival rates at 1 and 2 years were 64% and 40%, respectively. The overall median survival time 
from the start of TACE treatment was 13 months. Our results indicated that TACE is an effective minimally invasive 
therapy option for palliative treatment of HCC patients.
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Introduction

Liver cancer in men is the fifth most frequently 
diagnosed cancer worldwide but the second 
most frequent cause of cancer death. In 
women, it is the seventh most commonly diag-
nosed cancer and the sixth leading cause of 
cancer death. Half of these cases and deaths 
were estimated to occur in China [1]. Among 
primary liver cancers, hepatocellular carcino-
ma (HCC) represents the major histological 
subtype, accounting for 70% to 85% of the total 
liver cancer burden worldwide [1]. However, 
most HCC patients are unresectable at diagno-
sis because of multicentricity, large tumor size 
or a poor hepatic functional reserve due to pre-
existing cirrhosis, or they are not transplant-
able because of an advanced tumor stage or 
severe comorbidity [2]. Therefore, transarterial 
chemoembolization (TACE) seems to be more 
important as a treatment strategy [3].

TACE is the current standard of care for patients 
presenting with multinodular HCC and relatively 

preserved liver function, absence of cancer-
related symptoms, and no evidence of vascular 
invasion or extrahepatic spread [4-6]. The aim 
of the current study was to investigate survival 
rates of patients with HCC undergoing TACE.

Patients and methods

Patients

The institutional ethical committee approved 
the current retrospective study. A written 
informed consent was obtained for all patients. 
We reviewed the electronic medical records of 
consecutive patients in whom HCC was newly 
diagnosed from January 2009 to February 
2013 at Yinzhou People’s Hospital Affiliated to 
Ningbo University School of Medicine (Table 1). 
The diagnosis of HCC was mainly based on rec-
ommendations of the American Association for 
the Study of Liver Diseases [7]. All patients 
underwent blood investigations, which included 
complete blood count, liver function tests, and 
tests for viral markers of hepatitis B and C infec-
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tion. Serum alpha-fetoprotein (AFP) was esti-
mated using a particle enzyme immunoassay 
(Axsym System; Abbott Laboratories, Abbot 
Park, Illinois, USA; normal value <20 ng/ml). 
Upper gastrointestinal endoscopy was done in 
each case to detect the presence of esopha-
geal varices. Patients with underlying cirrhosis 
were classified into Child’s A, B or C based on 
the Child-Pugh classification [8]. Staging of 
HCC was done based on the Barcelona Clinic 
Liver Cancer (BCLC) staging protocol [9]. TACE 
was offered to BCLC-B/C HCC patients who ful-
filled the following inclusion criteria: patients 

(IV) every 8 h (three doses) and metronidazole 
500 mg IV every 6 h (four doses). All patients 
also received diphenhydramine 50 mg IV, 
ondansetron 8 mg IV every 8 h (three doses) 
and dexamethasone 8 mg IV every 8 h (three 
doses). Fentanyl 50 μg to 150 μg IV or mor-
phine 5 mg to 10 mg IV, and midazolam 1 mg to 
5 mg IV were used to achieve moderate 
sedation.

Digital subtraction angiography (DSA; Multistar, 
Siemens, Erlangen, Germany) was performed 
in all patients immediately before TACE. All 

Table 1. Characteristics of the patients with unresectable hepatocellular 
carcinoma treated with transarterial chemoembolization (TACE)
Variables n=217
Demography Age (years, mean ± SD) 56.3 ± 11.7

Male (n/%) 173/79.7
Female (n/%) 44/20.3

Liver function ALT (IU/L)
<40 (n/%) 23/10.6
>40 (n/%) 194/89.4
AST (IU/L)
<40 (n/%) 28/12.9
>40 (n/%) 189/87.1

Tumor maker AFP (ng/ml)
<20 (n/%) 37/17.1
21-200 (n/%) 59/27.2
>200 (n/%) 121/55.7

Etiology of cirrhosis HBV (n/%) 176/81.1
  HCV (n/%) 28/12.9

Others (n/%) 13/6.0
BCLC staging B (n/%) 165/76.0

C (n/%) 52/24.0
Child’s score A (n/%) 191/88.0

B (n/%) 26/12.0
Number of masses Single (n/%) 138/63.6

Multiple (n/%) 79/36.4
Post-TACE complications Postembolization syndrome (n/%) 28/12.9

Hepatic failure (n/%) 3/3.7
Postinterventional evaluation SD (n/%) 35/16.1

CR (n/%) 78/35.9
PR (n/%) 67/30.9
PD (n/%) 37/17.1

Overall survival rate 1-year (%) 64
2-year (%) 40

Abbreviations: HBV, hepatitis B virus infection; HCV, hepatitis C virus infection; AST, as-
partate aminotransferase; ALT, aspartate aminotransferase; AFP, alpha-fetoprotein; BCLC 
staging, barcelona clinic liver cancer staging; TACE, transarterial chemoembolization; SD, 
stable disease; CR, complete response; PR, partial response; PD, disease progression.

with associated Child’s A 
or B cirrhosis, normal main 
portal vein, less than 50% 
involvement of liver by 
HCC, and patients willing 
for therapy and follow-up. 
Patients were excluded 
from this study if they (a) 
had decompensated liver 
function classified as 
Child-Pugh class C dis-
ease; (b) had previously 
received intraarterial che-
moinfusion; (c) had previ-
ously received radiofre-
quency ablation; (d) had 
previously received percu-
taneous ethanol injection; 
(e) had previously received 
laser-induced thermother-
apy; (f) had serious medi-
cal comorbidities; (g) had 
or previously had malig-
nant tumors in addition to 
HCC; (h) had undergone 
organ transplantation; and 
(i) had extra hepatic dis-
ease; coagulopathy; biliary 
obstruction; comorbid ill-
ness like coronary artery 
disease, congestive heart 
failure, chronic renal fail-
ure, etc.; and a previous 
history of encephalopathy/
upper gastrointestinal 
bleed in the last 6 months.

TACE procedure

Prophylactic antibiotics 
were given to all patients: 
cefazolin 1 g intravenously 
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TACE followed a standard protocol and was per-
formed by a single experienced interventionist 
with more than 10 years of experience in inter-
ventional radiology. TACE was performed using 
the Seldinger technique [10]. After the introduc-
tion of a 5 French sheath into the femoral 
artery, visceral angiography was carried out to 
assess the arterial blood supply to the liver and 
to confirm patency of the portal vein. Then right 
and left hepatic angiography was performed, 
followed by selective catheterization of the 
arteries feeding the tumors. Depending on size, 
location, and arterial supply to the tumor, the 
tip of the catheter was advanced further into 
the segmental arteries.

The chemotherapeutic suspension consisted 
of one drug or combinations of oxaliplatin (100-
200 mg, Hengrui Medicine Co., Ltd., Jiangsu, 
China) and fluorouracil (0.5-1.0 g, Xudong Haipu 
Pharmaceutical Co., Ltd., Shanghai, China). All 
drug suspensions were diluted in 50 mL overall 
volume syringes using normal saline (0.9% 
NaCl). After that, chemoembolization was per-
formed using doxorubicin (30-50 mg, 
Adriblastine; Pfizer, Nerviano, Italy) mixed with 
a maximum of 20 mL iodized oil (lipiodol, 
Lipiodol Ultra-Fluide; Andre Guerbet 
Laboratories, Aulnay-Sous-Bois, France). The 
administration of lipiodol chemotherapy was 
followed by embolization with hand cut gelatin 
sponge particles (Spongostan Standard; 
Johnson and Johnson Medical Limited, 
Gargrave, Skipton, UK). Embolization was 
always performed. When flow was significantly 
reduced, embolization was started few minutes 
later to allow flow restoration. The amount of 
administered Lipiodol and anticancer drug 
used for TACE was decided on the basis of num-
ber, location and diameter of lesions. After 
embolization, devascularization was confirmed 
with additional angiography of the hepatic 
artery.

Data collection and follow-up

The clinical, laboratory, and radiologic records 
of all patients were retrospectively reviewed 
(Table 1). The results of all 217 patients (173 
men, 44 women) with unresectable HCC were 
analyzed. Follow-up cross-sectional imaging 
(contrast-enhanced CT or MRI) was performed 
one month after treatment. Further treatments 
were based on clinical evaluation, laboratory 

values and imaging response. Patients with 
progressive disease underwent repeat treat-
ments with the same modality. Patients with 
stable disease were followed with cross-sec-
tional imaging every 3 months. Tumor response 
to TACE was evaluated according to World 
Health Organization (WHO) criteria [7]. Liver 
function tests were checked in all patients 
every three months in order to evaluate hepatic 
functional reserve. The endpoint of the study 
was survival. Overall survival was calculated 
from the date of commencement of TACE to the 
date of death for any cause or last follow-up.

Statistical analysis

Descriptive statistics (mean ± SD) were provid-
ed when appropriate. Survival was analyzed by 
using the Kaplan-Meier method for the whole 
patient population and compared by using the 
log-rank test. All statistical analyses were per-
formed with software (SPSS 16.0 statistical 
package; SPSS, Chicago, Ill). P<0.05 was con-
sidered indicative of a statistically significant 
difference.

Results

A total of 217 patients with unresectable HCC 
were eligible for TACE. The patients were suc-
cessfully subjected to a total of 556 sessions 
(2.5 ± 1.13) of TACE. The clinical profile of the 
study population is depicted in Table 1. The 
217 patients (173 males, 44 females) had a 
mean age of 56.3 ± 11.7 years (range: 36.1-
84.3 years). Hepatitis B virus (HBV) infection 
was the most common etiological factor of 
HCC, seen in 176 (81.1%) patients. Hepatitis C 
virus (HCV) infection was the second common 
etiological factor of HCC, seen in 28 (12.9%) 
patients, and others were seen in 13 (6.0%) 
patients. BCLC B patients were 165 (76.0%), 
and BCLC C patients were 52 (24.0%). The 
mean tumor size was 6.3 ± 2.35 cm (range: 
1.4-12.6 cm).

The procedure of TACE was well tolerated by all 
our patients. No complications were encoun-
tered during the procedure and the postproce-
dure complications were mild. Postembolization 
syndrome was the most common complication 
in 28 patients (12.9%), which consisted of pain 
abdomen, fever, nausea, and vomiting. Hepatic 
failure in 8 patients (3.7%) was also 
encountered.
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The postinterventional evaluation after TACE 
revealed an SD in 16.1% (35/217) of patients, 
a CR in 35.9% (78/217) of patients, a PR in 
30.9% (67/217) of patients, and a PD in 17.1% 
(37/217) according to the WHO criteria.

The median duration of follow-up was 12.3 
months (range: 1-33 months). According to the 
Kaplan-Meier method median survival time 
from the start of TACE was 13 months. Results 
of treatment starting from the first TACE indi-
cated that the overall survival rates at 1 and 2 
years were 64% and 40%, respectively (Table 
1).

Discussion

Patients with advanced HCC are a heteroge-
neous group in terms of clinical status, residual 
liver function, and tumor characteristics. The 
developing world has a peculiar epidemiologi-
cal variation in terms of etiology and the stage 
of HCC at diagnosis; more than 80% of the HCC 
occurs in Asia and Africa [1]. Surgery as the 
usual treatment modality is a therapeutic 
option in only 15% of HCC cases because of the 
large size or multiplicity of the primary tumors 
or accompanying cirrhosis. TACE has been 
widely accepted as a mainly palliative approach 
to treat HCC in patients that are primarily no 
candidates for surgery [2, 11]. In a meta-analy-
sis including 18 randomized controlled trials, 
Camma et al. reported a statistically significant 
improvement of survival or time to progression 
with TACE as compared with the control groups 
[12].

In this study, HBV infection emerged as the 
most common background causal factor for 
HCC. This is consistent with the observations of 
published studies from India [13], Korea [14], 
and China [15]. In contrast, in countries like 
Japan [16], France [17], and Italy [11], HCV 
related HCC is predominantly encountered.

Oxaliplatin, fluorouracil and doxorubicin are the 
common antitumor drugs used alone or in com-
bination during TACE in China. No standardized 
protocol exists with regard to the choice of the 
chemotherapeutic agent, dosage, dilution, rate 
of injection, and optimal re-treatment strategy. 
Similarly, there is no standard choice for the 
embolizing agent to be used or its quantity. In 
the present study, we used a combination of 
oxaliplatin, fluorouracil, doxorubicin and lipi-

odol, followed by particulate embolization using 
gelatin sponge.

TACE is known to be a safe procedure with a low 
mortality rate and, further, the mortality has 
been decreasing over the last two decades 
(reportedly 10% in 1991, 1.1% in 1999, and 
0.5% in 2006) [16, 18, 19]. We lost three 
patients one month after performing TACE due 
to hepatic failure, leading to a procedure-relat-
ed mortality of 1.4%.

The survival rate and the local response in our 
study were encouraging. The overall survival 
rate at 1 and 2 years were 64% and 40%, 
respectively. The overall survival rate in our 
study compares well with many earlier studies 
from different countries [20-22]. Due to differ-
ences in the selection criteria, our study popu-
lation probably had a larger tumor size and 
more advanced stage of disease.

In conclusion, TACE is a safe and efficacious 
palliative procedure for palliative treatment of 
unresectable HCC patients. In China, the major-
ity of patients with HCC have advanced disease 
at presentation. Despite the presence of large-
sized tumors in our study population, TACE 
showed favorable overall survival rates compa-
rable with those reported by other authors. 
With further advances in medicine, patients 
with unresectable HCC will be able to enjoy bet-
ter survival.
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