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Abstract
AIM: To assess the safety and efficacy of trans-arterial 
chemo-embolization (TACE) in very elderly patients.

METHODS: A prospective cohort study, from 2001 to 
2010, compared clinical outcomes following TACE be-
tween patients ≥ 75 years old and younger patients 
(aged between 65 and 75 years and younger than 65 
years) with hepatocellular carcinoma (HCC), diagnosed 
according to the European Association for the Study of 
the Liver and the American Association for the Study of 
Liver Diseases criteria. The decision that patients were 
not candidates for curative therapy was made by a 

multidisciplinary HCC team. Data collected included de-
mographics, co-morbidities, liver disease etiology, liver 
disease severity and the number of procedures. The 
primary outcome was mortality; secondary outcomes 
included post-embolization syndrome (nausea, fever, 
abdominal right upper quadrant pain, increase in liver 
enzymes with no evidence of sepsis and with a clini-
cal course limited to 3-4 d post procedure) and 30-d 
complications. Additionally, changes in liver enzyme 
measurements were assessed [alanine and aspartate 
aminotransferase (ALT and AST), gamma-glutamyl 
transpeptidase and alkaline phosphatase] in the week 
following TACE. Analysis employed both univariate and 
multivariate methods (Cox regression models).

RESULTS: Of 102 patients who underwent TACE as 
sole treatment, 10 patients (9.8%) were > 80 years 
old at diagnosis; 13 (12.7%) were between 75 and 
80 years, 45 (44.1%) were between 65 and 75 years 
and 34 (33.3%) were younger than 65 years. Survival 
analysis demonstrated similar survival patterns be-
tween the elderly patients and younger patients. Age 
was also not associated with the adverse event rate. 
Survival rates at 1, 2 and 3 years from diagnosis were 
74%, 37% and 31% among patients < 65 years; 83%, 
66% and 48% among patients aged 65 to 75 years; 
and 86%, 41% and 23% among patients ≥ 75 years. 
There were no differences between the age groups in 
the pre-procedural care, including preventive treatment 
for contrast nephropathy and prophylactic antibiotics. 
Multivariate survival analysis, controlling for disease 
stage at diagnosis with the Barcelona Clinic Liver Can-
cer score, number of TACE procedures, sex and alpha-
fetoprotein level at the time of diagnosis, found no 
significant difference in the mortality hazard for elderly 
vs  younger patients, and there were no differences 
in post-procedural complications. Serum creatinine 
levels did not change after 55% of the procedures, in 
all age groups. In 42% of all procedures, serum cre-
atinine levels increased by no more than 25% above 
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the baseline levels prior to TACE. Overall, there were 
69 post-embolization events (23%). Hepatocellular 
enzymes often increased following TACE, with no asso-
ciation with prognosis. In 40% of the procedures, ALT 
and AST levels rose by at least 100%. The increases 
in hepatocellular enzymes occurred similarly in all age 
groups.

CONCLUSION: TACE is safe and effective in very 
elderly patients with HCC, and is not associated with 
decreased survival or increased complication rates.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is the fifth most com-
mon cancer worldwide and the second cause of  cancer-
related deaths in men. It is the seventh most common 
cancer and sixth cause of  cancer-related deaths among 
women[1]. The mean age of  HCC diagnosis is increasing, 
and likewise the proportion of  older patients seeking 
treatment for this deadly malignancy[2]. Latest estimates 
indicate that HCC incidence peaks above the age of   
70 years[2,3].

Treatment modalities of  HCC are limited. Curative 
treatment includes: liver resection, liver transplantation 
and, in small tumors, radiofrequency ablation (RFA). 
Only a small fraction of  patients are eligible for these 
treatments. Most remaining patients receive palliative 
treatments including trans-arterial chemo-embolization 
(TACE), palliative RFA, sorafenib, or supportive care.

Compared to young patients with HCC, elderly pa-
tients have more co-morbidities and are considered poor-
er surgical candidates. Furthermore, patients older than  
65-70 years of  age are usually not considered to be po-
tential candidates for liver transplantation[4]. Recently, 
sorafenib, the only proven chemotherapy to show ef-
ficacy against HCC, was evaluated in elderly patients  
(> 70 years), and was shown to have similar survival 
benefits as in patients younger than 70 years[5].

TACE has been previously shown to prolong surviv-
al among patients diagnosed with HCC who are not can-
didates for curative treatment. These data were recently 
challenged when a meta-analysis, using stringent inclu-
sion and exclusion criteria, did not demonstrate a surviv-
al benefit for TACE[6]. One limitation of  that study was 
that most of  the data were derived from case series and 

clinical trials which included patients who were younger 
than 65 years[7,8].

There are only a few studies which have assessed the 
role of  TACE among elderly patients. Most of  these 
studies defined elderly as patients over 70 years of  age, 
including a Chinese cohort of  196 patients older than  
70 years[9] and an Italian cohort of  158 patients[10]. In 
both studies, the majority of  elderly patients were be-
tween 70 and 75 years of  age.

Since 2000, we have prospectively enrolled patients 
in our HCC database. We noticed that our population is 
aging and includes patients in their late seventies, eight-
ies and even nineties, seeking treatment. Our aim was to 
assess efficacy, survival and safety of  TACE among very 
elderly patients defined as ≥ 75 years old, compared to 
younger patients in our cohort.

MATERIALS AND METHODS
Local institutional board approval was received for this 
study, with waiver of  the need for informed consent as 
identifying data were omitted after data collection and 
there was no intervention performed (HMO 0604-10). 
All patients diagnosed with HCC between 2000 and 2010 
who underwent TACE were included and prospectively 
followed until January 2012. HCC diagnosis was deter-
mined in accordance with established guidelines pub-
lished by both the European Association for the Study 
of  the Liver and the American Association for the Study 
of  Liver Diseases[11,12]. In cases where the radiological 
findings were inconclusive in establishing the diagnosis, 
percutaneous image-guided liver biopsy was performed. 
The decision that patients were not candidates for cura-
tive therapy was made by a multidisciplinary HCC team 
including the treating physician.

Demographic and clinical features were collected from 
patients’ medical records. Patients were designated into 
three cohorts, stratified by age at diagnosis (< 65 years of  
age, 65-75 years of  age, ≥ 75 years of  age). All patient 
data were collected using a national identification number.

TACE technique
Using a standard angiographic approach, transfemoral 
visceral arteriography was performed. Whenever possi-
ble, super selective TACE was attempted using a co-axial 
microcatheter and a mixture of  50 mg doxorubicin with 
lipiodol oil and gelfoam slurry or powder. If  dictated by 
tumor burden and feasibility (hepatic reserve, Child Pugh 
status), segmental or lobar TACE was performed. Percu-
taneous vascular closure devices were routinely employed 
from 2007 onward.

Statistical analysis
All TACE procedures were recorded in the patient elec-
tronic records and all procedures were confirmed through 
the computerized hospital billing database. Inpatient 
notes and computer records were reviewed in order to 
extract clinical events, laboratory test results and medica-
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tion provisions. The primary outcome of  this analysis 
was overall mortality. Mortality rates and dates were 
determined via the national population registry. Second-
ary outcomes included post-embolization syndrome 
(nausea, fever, abdominal right upper quadrant pain, 
increase in liver enzymes with no evidence of  sepsis and 
with a clinical course limited to 3-4 d post procedure); 
30-d complications (sepsis, acute kidney injury, vascular 
events), as recorded in the medical charts; 30-d all-cause-
readmission or all-cause-return to the emergency depart-
ment. We also recorded pre-procedure (one week prior) 
and post-procedure (one week after) levels of  creatinine, 
alanine and aspartate aminotransferase (ALT and AST), 
and gamma-glutamyl transpeptidase (GGT) and alkaline 
phosphatase (ALKP). We cross-referenced clinical im-
pressions documented in the medical files by examining 
all medical documents available to reduce bias resulting 
from human error and ascertainment bias.

Descriptive statistics were employed to presented age 
group characteristics. Categorical variables are depicted 
with percentages and distributions, and continuous vari-
ables are presented with mean ± SD. Associations be-
tween categorical variables were assessed with the Fisher 
exact test, and comparison of  continuous variables was 
performed with the Student’s t-test, or with the Mann-
Whitey U test. Survival charts were generated employ-
ing the Kaplan-Meier method, and survival curves were 
compared with the log-rank test. After confirming that 
the proportional hazard assumptions were met, we ex-
amined the association of  age group with mortality using 
Cox proportional hazard regression analysis. Co-variables 
found on univariate analyses to have a seemingly prob-
able association with mortality (P < 0.1) were included 
in the model. There were two types of  missing data - 
treatment data and patient laboratory data. Treatments 
not specifically documented in the patient chart orders 
were considered not to have been provided (for example, 
preparation for contrast injection, antibiotic prophylaxis). 
In cases where laboratory tests were not taken, they were 
treated as missing and not included in the relevant analy-

ses. In all analyses, two-tailed P < 0.05 was considered 
statistically significant. We examined whether absolute 
and relative differences between pre-procedure and post-
procedure laboratory tests were different between the 
age groups using one-way analysis of  variance and plot-
ted the relationship between these measures.

RESULTS
Between 2000 and 2010, 235 patients were diagnosed 
with HCC. Of  these, 102 patients were treated with 
TACE alone. Thirty-day follow-up was complete (all liv-
ing patients were evaluated in the liver clinic outpatient 
service) and survival follow-up was complete (none of  
the patients left the country and the population registry 
is updated regularly). Data collection was complete for 
laboratory data, and all patient files were available for 
clinical assessment.

We divided our population into 3 cohorts: age < 65 
years (group 1), age between 65 and 75 years (group 2) 
and age ≥ 75 years (group 3). There were 38 patients in 
group 1, 41 patients in group 2 and 23 patients in group 
3. Patient characteristics are presented in Table 1. There 
were 27 males and 75 females, with only three males in 
the younger age group. Younger patients had more ad-
vanced disease, as assessed by the Cancer of  the Liver 
Italian Program (CLIP), Okuda or Barcelona Clinic Liver 
Cancer (BCLC) staging systems. The differences were 
less pronounced with the BCLC system, which accounts 
for functional status parameters, and we used this staging 
system to assess the primary outcome with multivariate 
analysis. Elderly patients had a mean alpha-fetoprotein 
(AFP) level at diagnosis that was higher than the two 
other age groups. The distribution of  the number of  
TACE procedures per patient was similar between the 
age groups.

Survival analysis demonstrated similar survival pat-
terns among the elderly patients and younger patients 
(Figure 1, P = 0.19). Overall, the cumulative follow-up 
time was 258 patient years. Median survival from diag-
nosis was 574 d (range: 143 d to 6 years), 1032 d (range: 
154 d to 10 years) and 688 d (range: 104 d to 4.2 years) 
among patients in groups 1, 2 and 3, respectively. Respec-
tive survival rates at 1, 2 and 3 years from diagnosis were 
74%, 37% and 31% among group 1 patients; 83%, 66% 
and 48% among group 2 patients; and 86%, 41% and 
23% among group 3 patients. Multivariate survival analy-
sis using the Cox proportional hazard regression model 
with variables of  age (according to group), disease stage 
at diagnosis, number of  TACE procedures, sex and AFP 
level at diagnosis found no significant difference in the 
mortality hazard of  very elderly vs younger patients. The 
analysis was repeated with both the CLIP and Okuda 
staging systems, and the results were stable and consistent 
(Table 1).

Next, we assessed whether the number of  TACE pro-
cedures was different among the groups. We hypothesized 
that elderly patients may have received different TACE 
regimens. The cohort patients described above under-
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went a total of  299 TACE procedures (Table 2). There 
were no differences between the age groups in pre-pro-
cedural care, including preventive treatment for contrast 

nephropathy and prophylactic antibiotics.
There were also no differences in post-procedural 

complications. There was a trend towards fewer post-
embolization syndrome events among the elderly patients. 
Overall, there were 69 post-embolization syndrome events 
(23%). Some complications were very rare, including two 
cases of  acute kidney injury (0.6%), two cases of  sepsis 
(0.6%), two cases of  hemorrhage (0.6%) and two cases of  
hemodynamic instability (0.6%). There was one event of  
vascular dissection and one event of  pseudo-aneurysm.

There were 10 patients aged 80 years or older at di-
agnosis who were included in the analysis. Eight were 
women, two had BCLC stage Ⅰ, three had BCLC stage 
Ⅱ and five had BCLC stage Ⅲ. Eight were HCV carri-
ers. These patients underwent 34 procedures; there were 
five post-embolization events (15%) and one readmission 
within 30 d of  the procedure. Nine patients survived one 
year; of  these, three survived two years, while two sur-
vived three years.

We hypothesized that older patients may be more 
prone to contrast-induced renal injury following TACE. 
Serum creatinine levels did not change after 55% (group 
1), 58% (group 2) and 55% (group 3) of  the procedures 
(P = 0.98). In 42% of  all procedures, serum creatinine 

Table 2  Trans-arterial chemo-embolization procedure charac-
teristics  n  (%)

< 65 yr 65-75 yr ≥ 75 yr P  value

Number of procedures   93  129    61 
Preparation for contrast 
material exposure

  18 (19) 38 (29) 14 (22)   0.37

Iodine allergy and preparation     1 (1) 21 (16) 0 (0) < 0.001
Antibiotic prophylaxis   68 (73) 95 (73) 44 (72) 0.7
Cefamezine   63 (67) 87 (67) 44 (71)
Ceftazidime     1 (1)    1 (0.7) 0 (0)
Clindamycin     2 (2)    1 (0.7) 0 (0)
Clindamycin and Ciprofloxacin     0 (0)    1 (0.7) 0 (0)
Vancomycin     2 (2)    1 (0.7) 0 (0)
Right upper quadrant 
abdominal pain

  16 (17) 24 (18) 5 (8)   0.22

Nausea     9 (9.6)    17 (13.1)    1 (1.6)     0.057
Fatigue     6 (6) 6 (4) 1 (1)   0.36
Fever   21 (22)    26 (2) 5 (8)   0.07
Post-embolization syndrome   23 (24) 36 (27) 10 (16) 0.3
Readmission    3 (3.2)    8 (6.2)    1 (1.6)   0.34
Total length of stay 3.6 (1.14) 3.55 (1.1) 3.3 (0.9)   0.19

Table 1  Patient characteristics  n  (%)

< 65 yr (n  = 38) 65-75 yr (n  = 41) ≥ 75 yr (n  = 23) P  value HR (95%CI)

Age group multivariate HR (95%CI)1                 1      1.03 (0.58-1.83)     1.04 (0.56-1.9) -
Female 35 (92.2) 24 (58.6) 16 (69.6)   0.003   0.55 (0.31-0.98)1

Cirrhosis at diagnosis 35 (92.1)               41 (1) 22 (95.6)   0.338
Ascites at diagnosis   4 (10.5) 4 (9.7)   4 (17.3)   0.632
Hepatitis B virus 12 (31.5)   7 (17.0) 2 (8.6) 0.06   0.85 (0.49-1.47)1

Hepatitis C virus 21 (55.2) 29 (70.7) 18 (78.2) 0.14
Cancer of the Liver Italian Program2   0.008
   0   8 (21.0) 20 (48.7)   7 (30.4) 1.9 (1.5-2.4)2

   1   6 (15.7) 13 (31.7)   9 (39.1)
   2 17 (44.7)   8 (19.5)   5 (21.7)
   3   6 (15.7) 0 (0.0) 2 (8.6)
   4 1 (2.6) 0 (0.0) 0 (0.0)
Okuda2   0.001
   1 21 (55.2) 39 (95.1) 19 (82.6)    5 (2.7-9.1)2

   2 16 (42.1) 2 (4.8)   4 (17.3)
   3 1 (2.6) 0 (0.0) 0 (0.0)
Child-Pugh-Turcot2 0.98
   1 31 (81.5) 35 (85.3) 19 (82.6) 2.1 (1.2-3.6)2

   2   6 (15.7)   5 (12.1)   3 (13.0)
   3 1 (2.6) 1 (2.4) 1 (4.3)
Barcelona Clinic Liver Cancer   0.027
   1 3 (7.8) 15 (36.5)   3 (13.0)   2.3 (1.65-3.2)2

   2   7 (18.4)   6 (14.6)   5 (21.7)
   3 26 (68.4) 19 (46.3) 15 (65.2)
Procedures 0.16
   1 12 (31.5) 4 (9.7)   7 (30.4)
   2 12 (31.5) 12 (29.2)   8 (34.7)
   3   6 (15.7) 11 (26.8) 2 (8.6)
   > 3   8 (20.9) 14 (31.4)   6 (26.0)
Number of procedures               2.4 ± 1.6 3.4 ± 2.0 2.7 ± 2 0.07
Albumin at diagnosis           36.37 ± 4.4              36.3 ± 4.7  36.0 ± 5.2 0.96   0.97 (0.84-1.11)1

Alpha-fetoprotein at diagnosis 944 ± 2162 337 ± 729      9232 ± 31376 0.05
International normalized ratio at diagnosis             1.14 ± 0.23 1.19 ± 0.25    1.12 ± 0.18 0.46 11

Bilirubin at diagnosis               2.9 ± 7.8 1.02 ± 0.66    1.17 ± 0.56 0.19

1Hazard ratio (HR) (95%CI) when controlling for Barcelona Clinic Liver Cancer (BCLC) in multivariate model; 2Multivariate HRs used instead of BCLC.
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levels increased by no more than 25% above the baseline 
measurement taken prior to TACE. There were only two 
cases in which creatinine more than doubled (Figure 2). 
Increases in creatinine levels were not associated with in-
creased mortality.

Both ALT and AST levels frequently rose following 
TACE. These increases were evenly distributed among 
age groups (P = 0.17 for ALT, and P = 0.69 for AST). 
ALT and AST levels were not increased after 25% and 
17% of  TACE procedures, respectively. In contrast, ALT 
and AST more than doubled in 40% and 43% of  the 

procedures, respectively (Figure 2). GGT and ALKP did 
not increase following TACE procedures in any of  the 
age groups (Figure 2). There was no association between 
post-TACE rise in hepatocellular enzymes and mortality.

DISCUSSION
In this study, we show that TACE is safe and effective 
in very elderly patients (≥ 75 years of  age) who were 
diagnosed with HCC. Our results support previous 
findings which show that both survival and post-TACE 
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complications do not differ between older and younger 
patients.

Current guidelines for the management of  HCC do 
not stratify strategies according to age[11]. Still, the treat-
ing clinician may be concerned that TACE will be more 
hazardous for elderly patients, due to the perceived in-
creased chance of  renal or vascular complications, or the 
potential for liver function deterioration. Furthermore, 
given that elderly patients have a shorter life expectancy, 
the treating physician may assume that elderly patients 
might not survive long enough to benefit from any po-
tential gains that the TACE confers on younger patients.

Previous studies used different cutoffs to define el-
derly. Some even defined elderly patients as those above 
60 or 65 years[13-17]. In a meta-analysis of  randomized 
controlled trials, published in 2002, increased age was 
not associated with decreased prognosis. However, mean 
patient age in the included studies ranged from 41 to 
66 years of  age. In most of  the included trials, more 
than 50% of  the participating patients had a Child-Pugh 
score below 7[7]. In these cohorts there was a significant 
misrepresentation of  the older patients, far less than 
their proportion among patients with HCC, suggesting 
marked selection bias[18].

Reports of  treatment outcomes in patients older than 
70 years have shown inconsistent results with regard to 
prognosis, although most have shown that advanced age 
is not associated with worse prognosis. Poon et al[19] have 
shown that among patients older than 70 years, those of-
fered resection and those offered TACE had comparable 
prognosis with treatment-matched younger controls. In 
a recent report describing the role of  TACE among pa-
tients with HCC excluded from transplantation or surgi-
cal resection, the mean age of  the patients was 70 years, 
survival was not stratified by age and was estimated at 
91%, 86% and 80% at 1, 2 and 3 years, respectively[20]. A 
similar study, with 95 elderly patients (defined as above 
70 years old, though most were younger than 75 years) 
demonstrated that after excluding patients referred for 
transplantation, age was not associated with poorer sur-
vival. Survival rates among patients above 70 years of  
age were 51%, 36% and 23% at 1, 2 and 3 years, respec-
tively[21].

The Italian Liver Cancer group compared treatments 
for HCC over a twenty-year period. They included a 
comparison of  elderly and younger patients who under-
went TACE with an age cutoff  of  70 years and a mean 
age in the elderly group of  74.9 years. They report no 
difference in prognosis between elderly and younger 
patients who underwent TACE[10]. Another study from 
China presented similar results[9].

Only a few studies have included a larger propor-
tion of  older patients. Dohmen et al[22] analyzed a co-
hort of  36 patients with HCC who were older than 80 
years, and showed that disease stage rather than age was 
the major determinant of  survival. The patients in the 
study received various interventions including TACE, 
chemotherapy and surgical resection. Two other studies 

showed that patients older than 75 years with HCC had 
a worse prognosis than younger patients, but attributed 
these findings to poorer treatment rather than age ef-
fect[23,24]. An analysis that focused on all treatment mo-
dalities in 40 patients older than 75 years compared to 
younger patients showed no difference in survival rates. 
In that study, 43% of  the younger controls underwent 
liver transplantation. Among the elderly, TACE was the 
most frequent treatment modality[25]. In 2010, a study 
of  patients who underwent TACE, which included 131 
patients aged 70 to 79 years and 69 patients older than 
80 years, showed that age was a predictor of  increased 
mortality[26].

We found a 23% (69/299) post-embolization syndro
me rate and a 2.4% (12/299) hospital readmission rate in 
patients undergoing TACE. Both complications were not 
increased in elderly patients. A recent review of  adverse 
events associated with TACE reported the incidence of  
hepatic insufficiency as ranging between 1% and 50%, 
and that of  cholecystitis was between 0% and 10%[16]. 
Post-embolization syndrome rates have been reported 
between 2% and 80%[6,8]. Previous assessment of  acute 
kidney injury among patients undergoing TACE found 
no association between this adverse event and age[26].

Because our study was conducted in a "real-life" set-
ting, it suffers from selection bias. This limitation is 
shared by all previously published studies. The strengths 
of  our study are the prospective design, with complete 
patient follow-up, record analysis and data acquisition. 
We use a clear age cut-off  of  75 years to define elderly 
patients. An important strength of  our study is the sys-
tematic documentation of  post-embolization complica-
tions, segregated to the age groups, and also the presen-
tation of  biochemistry result dynamics.

Given the body of  literature and the natural history 
of  non-curable HCC, our study provides data to support 
the use of  TACE in selected, very elderly patients (older 
than 75 years old). These patients should be offered sim-
ilar treatment regimens, including TACE and palliative 
care, as younger patients. TACE should not be withheld 
from elderly patients based on age criteria alone. 

COMMENTS
Background
Hepatocellular carcinoma (HCC) incidence is highest among patients over 
70 years old. Though many are not candidates for curative therapy, they can 
benefit from life-prolonging interventions. Most existing literature provides infor-
mation about younger patients. Trans-arterial chemo-embolization (TACE) has 
been shown to prolong survival among HCC patients, though there is little evi-
dence of the procedure's safety and efficacy among very elderly HCC patients 
(above 75 years of age). 
Research frontiers
HCC is one of the most common neoplastic malignancies worldwide. Therapeu-
tic options aiming for cure include liver transplantation, liver resection and radio-
frequency ablation (RFA). TACE, sorafenib, palliative RFA and supportive care 
are palliative options, which in some cases also offer life prolongation. Current 
clinical research challenges include: (1) Innovative discovery of novel therapeu-
tic modalities; (2) Improving the use of known treatment options by identifying 
patient characteristics which can predict better outcomes, which therapeutic 
option will maximize outcome and to broaden the population eligible to receive 
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treatment. These challenges are met with an aging patient population, as the 
proportion of newly diagnosed elderly patients is consistently increasing.
Innovations and breakthroughs
In this study the authors included very elderly patients (older than 75 years), 
who have not been sufficiently represented in most published research so far. 
The authors compared survival time since diagnosis between the very elderly 
and younger patients. Additionally, the authors included critical information re-
garding TACE-associated complications and changes in common biochemistry 
tests. The authors show that the very elderly HCC patients enjoy the same 
survival benefits conferred by TACE on younger patients and that they do not 
experience more complications following this procedure. 
Applications
There are several very practical implications which can be taken from this 
study: (1) TACE can be offered to patients above 75 years of age using the 
same clinical considerations which apply to younger patients; (2) Increases in 
hepatocellular enzymes alanine and aspartate aminotransferase are common 
and, by themselves, do not indicate poor or better response to treatment. In 
contrast, increases in the cholestatic enzymes gamma-glutamyl transpeptidase 
and alkaline phosphatase and in creatinine are not common and should warrant 
clinical investigation; (3) Post-embolization syndrome is common and has no 
prognostic implications. 
Terminology
HCC is a malignant disease of the liver, often presenting as a complication of 
long-standing liver disease and cirrhosis due to viral, alcoholic and metabolic 
etiologies. TACE is a minimally invasive procedure in which an artery (most 
often the femoral artery) is punctured; through it a catheter is introduced and 
advanced towards the blood vessels which provide arterial blood to the liver. 
After identifying which specific vessels provide blood supply to the liver tumor, 
toxic chemotherapy is injected in order to cause cancer cell death, and addition-
ally, the arteries are blocked (embolized) in order to stop the blood supply to the 
tumor. 
Peer review
The study results are interesting and important with regard to epidemiological 
data. The theme is interesting and the study evaluations, as well as the statisti-
cal analysis, are well done. It is of great significance in providing evidence for 
clinicians to expand the age limit for TACE, and helps a lot for treatment deci-
sion making in elderly HCC patients.
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