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Abstract

Purpose Approximately, 60-70% of patients with early-
stage hepatocellular carcinoma (HCC) globally are ineli-
gible for the recommended first-line procedures. This study
aimed to compare conventional transcatheter arterial
chemoembolization (cTACE) with a treatment, small drug-
eluting bead TACE (DEB-TACE), in patients with stage
0/A HCCs.

Materials and Methods We retrospectively investigated 76
patients who underwent first-time cTACE (n =40) or
DEB-TACE using 75-150 pum DC Beads® (n = 36) for
Barcelona Clinic Liver Cancer (BCLC) stage 0/A
HCC < 3 cm at a single tertiary care center between July
2015 and March 2017. Outcome measurements were time
to local progression (assessed per modified response eval-
uation criteria in solid tumors), tumor response at one
month and intrahepatic distal recurrence, progression-free
survival, overall survival, safety, and toxicity.

Results The study included 60 (78%) men and 16 (21%)
women; participant mean age was 65.8 years. Objective
response rates between the cTACE and DEB-TACE groups
were similar (p > 0.05). Complete and partial 1-month
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tumor response rates were 60.0% and 22.5%, respectively,
in the cTACE group and 69.4% and 25.0%, respectively, in
the DEB-TACE group. The abdominal pain grade was
significantly lower with DEB-TACE than with ¢cTACE
(» = 0.001). AST and ALT levels after tumor treatment
with DEB-TACE were significantly lower than those after
treatment with cTACE (p = 0.018 and 0.006). Time to
local progression, intrahepatic distal recurrence, progres-
sion-free survival, and overall survival were not signifi-
cantly between the DEB-TACE group and the cTACE
group (p > 0.05).

Conclusion Time to local progression between groups was
not significantly different; however, post-embolic syn-
drome occurred less frequently in the DEB-TACE group.
DEB-TACE appears to be a feasible treatment for small
HCCs.

Level of Evidence Level 3.

Keywords Hepatocellular carcinoma - Conventional
transcatheter arterial chemoembolization - Drug-
eluting bead transcatheter arterial chemoembolization -
Drug-eluting beads - Adverse event

Introduction

The first-line recommended treatments for early hepato-
cellular carcinoma (HCC; Barcelona Clinic Liver Cancer
[BCLC] 0/A) is hepatic resection (HR). Second line
includes liver transplantation (LT), radiofrequency abla-
tion (RFA), microwave ablation (MWA), transarterial
chemoembolization (TACE), transarterial radioemboliza-
tion (TARE), and radiotherapy [1]. However,
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approximately 30-40% of patients with early-stage HCC
globally are eligible for these procedures [2]. LT is gen-
erally limited by the shortage of donor allografts, and HR is
widely used as the main choice of treatment for
resectable HCC; however, the risk of postoperative hepatic
dysfunction often precludes HR [3]. The effectiveness of
RFA is equivalent to that of HR for HCCs < 3 cm in size
in patients with three or fewer nodules [4]. However, RFA
for lesions located close to critical organs, or the liver
capsule is often challenging [5, 6]. Consequently, con-
ventional TACE (cTACE) is used frequently for the
treatment of early-stage HCC when other curative treat-
ments are not possible.

Although cTACE and TARE is a second-line interven-
tional treatment option widely used nowadays [1], it has
not been recommended as a first-line therapy for patients
with early-stage HCC, following the results of a single
retrospective study [7]. However, other studies have
reported good results for cTACE in comparison with other
curative therapies for patients with early-stage HCC
[8-11].

TACE with drug-eluting beads (DEB-TACE) is a tech-
nique that utilizes microspheres as embolic materials loa-
ded with a chemotherapeutic agent that is gradually
released into the target lesion. Previous studies have shown
the efficacy and safety of DEB-TACE for the treatment of
unresectable HCC [12, 13]. Recently, several international
multicenter randomized trials [14-19] and retrospective
studies [20-23] compared short-term outcomes of DEB-
TACE and cTACE in terms of impact on liver function and
radiologic tumor response. Another study [24] reported that
the one-month objective response (OR) after DEB-TACE
was lower than that after cTACE. However, there is little
research comparing cTACE and DEB-TACE in patients
with early-stage HCC. Moreover, no study has compared
75-150 pm DEB-TACE with ¢TACE in such patients.

Thus, the purpose of the study was to compare the time
to local progression (TTLP), intrahepatic distal recurrence
(IDR), progression-free survival (PFS), overall survival
(OS), tumor response, safety, and toxicity of cTACE versus
DEB-TACE in patients with BCLC stage 0/A HCC.

Materials and Methods

Patient Population

We retrospectively analyzed the patient database at a single
tertiary care center. This retrospective study was approved

by the Institutional Review Board at our hospital, which
waived the requirement for written informed consent.
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The cTACE or DEB-TACE was performed on 178
patients for treatment of BCLC 0/A HCC between July
2015 and March 2017 (Fig. 1). The eligibility criteria of
TACE in our institution were (i) HR could not be per-
formed due to risk of postoperative hepatic insufficiency,
(i1) tumor could not be visualized on planning US for RFA,
(iii) treatment applicability was limited due to risk of
thermal injury and heat sink effect, or (iv) patient refused
HR or RFA (esp. refusal of invasive treatment or anesthesia
or other personal situation).

The diagnosis of HCC was confirmed by using a
dynamic CT or/and MR imaging (MRI) based on a typical
enhancing pattern [25], in agreement with the consensus of
two radiologists. HCCs were histologically confirmed in 12
patients who underwent percutaneous biopsy because of
equivocal imaging findings.

The inclusion criteria =~ for  TACE were
(i) age > 18 years, (ii) bilirubin level < 3 mg/dL, aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) levels < 300 IU/L, (iii) serum creatinine level < 2
mg/dL, (iv) < 3 nodular lesions and lesion sizes < 3 cm,
(v) no history of initial treatment for HCC, (vi) Child—Pugh
class A/B disease with good performance status (Eastern
Cooperative Oncology Group score of 0/1), and (vii) the
absence of extrahepatic metastases and/or macrovascular
invasion.

Exclusion criteria for TACE were as follows: (i) inade-
quate target lesion (infiltrative pattern or largest lesion <

1 cm), (ii) previous (within the past 5 years) or con-
comitant neoplastic disease other than HCC, (iii) contrast
medium allergy contraindicating angiography, (iv) history
of biliary tract repair or endoscopic biliary treatment,
(v) localized or systemic infections, and (vi) pregnancy or
breastfeeding.

Finally, 76 patients were included in our study (Fig. 1),
including 40 treated with cTACE and 36 treated with DEB-
TACE (Table 1). Previous surgery or RFA (n = 72),
combined TACE and RFA (n = 14), follow-up loss
(n =11), and others (n = 5) were excluded in our study.
The baseline clinical and tumor characteristics in patients
of both groups were comparable (Table 1). There were no
significant demographic differences between conventional
TACE and DEB-TACE, with the exception of AST levels
(p = 0.025). The mean tumor size was 1.95 = 0.54 cm in
the cTACE group and 2.06 & 0.54 cm in the DEB-TACE

group.
Chemoembolization Protocols

In the patients evaluated in our study, cTACE was con-
ducted by two interventional radiologists with 11 and
7 years of experience, respectively. After arterial access
via the common femoral artery, a 5-Fr catheter (Yashiro;
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Fig. 1 Study design. A total of
76 patients with conventional
transcatheter arterial
chemoembolization (TACE)

TACE between July 2015 and March 2017

(n =2215)

(n = 40) and very small drug-
eluting bead TACE (DEB-

TACE) (n = 36) were
retrospectively enrolled

1** TACE between July 2015 and March 2017

(n =683)

(n=178)

BCLC 0/A hepatocellular carcinoma

BCLC B/C/D hepatocellular
carcinoma

(n = 505)

Exclusion: (n= 102)
Previous operation or RFA : 72 patients

Combined TACE and RFA : 14 patients
Follow-up loss : 11 patients
Others : 5 patients

Conventional TACE : 40 patients

DEB-TACE : 36 patients

Terumo, Tokyo, Japan) was introduced, and diagnostic
angiography of the superior mesenteric artery, celiac axis,
and common hepatic artery (including C-arm computed
tomography [CT]) was performed to assess arterial anat-
omy and confirm patency of the portal vein.

Using a generated hepatic vascular map, the artery
feeding the tumor was catheterized selectively using a 1.7
or 2.0 Fr microcatheter (Valoute; Asahi Intecc, Aichi,
Japan, Progreat; Terumo, Tokyo, Japan) that was coaxially
inserted through a 5-Fr catheter. The microcatheter was
placed as distally as possible into the vessel supplying the
tumor, and the tip of the catheter was advanced into the
hepatic artery and feeding branch if the size, location, and
blood supply allowed.

Doxorubicin (Adriamycin, Ildong, Seoul, South Korea)
dissolved in aqueous nonionic contrast medium was mixed
with the iodized oil lipiodol (Guerbet, Roissy, France) in a
1: 4 ratio to form an emulsion using the pumping tech-
nique. After appropriate catheter placement, the emulsion
(4 mL of lipiodol and 20 mg of doxorubicin) was injected
immediately under fluoroscopy. The dose of anticancer
agent used for the TACE procedure was determined by the

radiologist based on the sizes, numbers, and blood supplies
of the target tumors. Chemotherapeutic infusion was dis-
continued if the antegrade blood flow slowed, and subse-
quent embolization was performed using 150-300 um
calibrated gelatin sponge gel (Cutanplast, Mascia-Brunelli,
Spa, Italy). TACE was terminated upon portal vein visu-
alization, complete satiation of the tumor vessels with drug,
and the disappearance of the tumor blush on subsequent
angiographic imaging.

The DEB-TACE technique was the same as that for
conventional TACE. One vial of 75-150 um DEB agent
(DC Bead M1; Biocompatibles UK, Farnham, UK) was
loaded with 50 mg of doxorubicin solution, and the
preparation was suspended in 30 mL nonionic iodized
contrast agent (Xeneticx, Guerbet, Aulnay-sous-Bois,
France). All procedures were performed with 75-150 pm
DEB particles. The DEB suspension was injected as slowly
as possible (the target was > 1 min/mL) to avoid reflux
and nontarget embolization; the embolization endpoint was
complete stasis.
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Table 1 Baseline patient

Characteristic cTACE DEB-TACE p value
characteristics
Number of patients 40 36
Age (years, mean &+ SD) 659 £9.8 65.6 £ 9.8 0.917
Sex (Male/Female) 30/10 30/6 0.374
Etiology 0.715
Alcohol 9 (22.5%) 7 (19.4%)
Hepatitis B 16 (40.0%) 19 (52.8%)
Hepatitis C 10 (25.0%) 8 (22.2%)
Multiple 5 (12.5%) 2 (5.6%)
Staging
BCLC stage (0/A) 11/29 8/28 0.596
Child—Pugh score (A/B) 33/7 25/11 0.379
Okuda stage (I/I) 31/9 26/10 0.596
Lesion characteristics
Tumor size (cm) 1.95 £ 0.54 2.06 £+ 0.54 0.286
Tumor nodules (1/2/3) 27/9/4 28/6/2 0.309
Tumor distribution (Rt/Lt/Both) 25/9/6 23/8/5 0.989
ECOG PS (0/1) 18/22 23/13 0.099
Laboratory findings
aFP (IU/mL) 128.2 £ 5374 121.7 £+ 361.8 0.954
PIVKA-II (mAU/mL) 150.1 £ 545.4 103.2 £+ 153.6 0.656
AST (U/L) 449 £ 19.2 35.8 £ 14.9 0.025
ALT (U/L) 244 + 13.8 229 +£94 0.563
Albumin (g/dL) 39+ 0.7 38+ 0.6 0.347
Total bilirubin (mg/L) 0.87 + 041 1.00 £ 0.67 0.290
Prothrombin time (INR) 1.18 £ 0.14 1.19 £ 0.18 0.828

The data in parentheses are expressed as percentages, except where indicated. cTACE conventional tran-
scatheter arterial chemoembolization, DEB-TACE drug-eluting bead transcatheter arterial chemoem-
bolization, SD standard deviation, BCLC Barcelona Clinic Liver Cancer, ECOG Eastern Cooperative
Oncology Group, aFP alpha fetoprotein, PIVKA-II prothrombin induced by vitamin K absence or antag-
onist-II, AST aspartate aminotransferase, ALT alanine aminotransferase, /NR international normalized ratio

Follow-up and Evaluation

Contrast-enhanced CT or MRI was performed at
4 £+ 1 weeks after TACE and every three months there-
after until tumor recurrence. The tumor response was
classified according to the modified response evaluation
criteria in solid tumors (mRECIST) [26].

TACE was repeated when radiologic findings were
indicative of partial response, stable disease, or progressive
disease with residual viable tumor. If no residual tumors
were found, TACE was discontinued for a period of time,
and follow-up contrast-enhanced CT or MRI was repeated
every 3 months & 2 weeks. The TACE procedure was
repeated if tumor recurrences were observed on follow-up
CT or MRI. In the second TACE, all patients used the same
method as was used in the first TACE; cTACE was used in
the third TACE.

All adverse events were graded using the National
Cancer Institute Common Terminology Criteria for adverse

@ Springer

events (CTCAE), version 4.0 [27]. Toxicity was graded
using binary variables (negative: grades 0-1; positive:
grades 2—4), taking into account the number of adverse
effects and the percentage of patients affected in each
TACE group.

For the 1-year follow-up period, all medical events,
symptoms, or indicators deemed to be related to the pro-
cedure and disease were recorded. The presence of post-
embolization syndrome (PES) was assessed during the
postprocedural hospital stay [28]. Laboratory findings were
recorded for analysis within 2 weeks before the procedure
and within three days after; in case of multiple tests, the
least favorable value was selected.

For assessment of hepatic complications, clinical med-
ical records and follow-up liver imaging studies were
examined for liver abscess, bile duct dilation, biloma,
portal vein thrombosis, and liver infarct [29, 30]. Bile duct
injury was considered prominent when bile duct dilation
was shown in segmental or wider distribution.
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The outcome measurement of our study was time to
local progression (TTLP), response at one month and
intrahepatic distal recurrence (IDR), progression-free sur-
vival (PFS), overall survival (OS), safety, and toxicity.
Time to local progression (TTLP) was defined as the length
of time from the start of treatment for a HCC until the
tumor starts to get worse in the same segment of the liver.
Progression-free survival (PFS) was defined as the interval
between treatment administration and either radiological
progression or death; response to treatment was defined
based on the mRECIST. Patients who were alive and
progression-free at the end of the follow-up period were
censored.

Statistical Analysis

Quantitative data were analyzed using descriptive statistics
(mean =+ standard deviation). The independent ¢ test and
Mann—-Whitney U test were used to compare continuous
variables, and the x2 or Fisher’s exact tests were used to
compare categorical variables between the two groups.
Time to local progression (TTLP), intrahepatic distant
recurrence (IDR), PFS, and OS rates were determined
using the Kaplan—Meier method and life-table analysis, and
were compared using the log-rank test. Data were analyzed

using statistical software (SPSS, version 22.0, IBM Corp.,
Armonk, NY, USA). A p value < 0.05 was considered
significant for all tests.

Results

The patients’ therapeutic outcomes are summarized in
Table 2. cTACE and DEB-TACE were performed
2.00 £ 0.85 and 1.61 4 0.84 times per patient, respec-
tively (p = 0.142). On the first follow-up after TACE,
among the 40 patients receiving cTACE, 24 (60.0%)
showed complete response, nine (22.5%) showed partial
response, five (12.5%) showed stable disease, and two
(5.0%) showed progressive disease. Among the 36 patients
who received DEB-TACE, 25 (69.4%) showed complete
response, nine (25.0%) showed partial response, and two
(5.6%) showed stable disease.

The OR rate after receiving cTACE was 82.5%;
although the OR rate with DEB-TACE was higher (94.4%),
the difference was not statistically significant (p = 0.376).
The 1-year OR rates with cTACE and DEB-TACE were
85% and 88.9%, respectively (p = 0.935); moreover, the
cumulative TTLP, IDR, PFS, and OS rates were not sig-
nificantly different between the two groups (p = 0.290,

Table 2 Therapeutic outcomes

cTACE (n = 40) DEB-TACE (n = 36) p value
TACE sessions during 1 year 1.61 + 0.838 2.00 + 0.847 0.142
1 13 (32.5) 21 (58.3)
2 15 (37.5) 9 (37.5)
3 11 (27.5) 5(27.5)
4 12.5) 1(2.5)
mRECIST at 1 month 0.376
CR 24 (60.0) 25 (69.4)
PR 9 (22.5) 9 (25.0)
SD 5 (12.5) 2(5.6)
PD 2 (5.0) 0 ()
mRECIST at 1 year 0.935
CR 30 (75.0) 29 (80.6)
PR 4 (10.0) 3(8.3)
SD 2 (5.0) 1(2.8)
PD 4 (10.0) 3(8.3)
PFS 17 (42.5) 8(22.2) 0.149
LTP 15 (37.5) 9 (25.0) 0.290
IDR 8 (20.0) 3(8.3) 0.168
(0N 8 (20.0) 5(13.9) 0.603

Values in parentheses are percentages

cTACE conventional transcatheter arterial chemoembolization, DEB-TACE drug-eluting bead transcatheter
arterial chemoembolization, mRECIST modified response evaluation criteria in solid tumors, CR complete
response; PR partial response; SD stable disease; PD progressive disease, PFS progression-free survival,
LTP local tumor progression, /DR intrahepatic distant recurrence, OS overall survival
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Fig. 2 Kaplan—Meier survival curves comparing A overall survival
B time to local progression, C intrahepatic distant recurrence, and
D progression-free survival rates after first transcatheter therapy

0.168, 0.149, and 0.603) (Fig. 2). The most common cause
of recurrence after DEB-TACE was local tumor progres-
sion (LTP) in six patients (16.7%), followed by LTP and
IDR in three (8.3%). The most common cause of recur-
rence after cTACE was LTP in nine patients (22.5%),
followed by IDR in two (5.0%), LTP and IDR in six
(15.0%), and LTP, IDR, vascular invasion, and
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between patients who received very small drug-eluting bead (DEB)
transcatheter arterial chemoembolization (TACE) (n = 36) versus
conventional TACE (cTACE) (n = 40) (p > 0.05)

extrahepatic metastasis in one (2.5%). Although the num-
ber of patients in the DEB-TACE group was small, pro-
gression-free survival rates were not significantly different
between the two groups (p = 0.149).

The incidences of clinically symptomatic adverse events
are summarized in Table 3. Clinically symptomatic
adverse events occurred in 55.1% of the patients, 60% of
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Table 3 Incidences of clinically symptomatic adverse events

Adverse events  ¢cTACE (n = 40) DEB-TACE (n = 36) p value

Abdominal pain 21 (52.5) 21 (58.3)

Grade 1/2/3 5/16/0 17/4/0 0.001
Nausea/ 2 (5.0 2 (5.5)

vomiting

Grade 1/2/3 0/1/1 2/0/0 0.259
Fever/chills 7 (17.5) 8 (22.2)

Grade 1/2/3 6/1/0 6/2/0 0.766
Groin hematoma 1 0
Fatigue 3 1

Values in parentheses are percentages. ¢cTACE conventional tran-
scatheter arterial chemoembolization, DEB-TACE very small drug-
eluting bead transcatheter arterial chemoembolization

the cTACE group, and 52.8% of the DEB-TACE group.
The most common adverse event was abdominal pain
(n = 42), followed by fever/chills (n = 15) and nausea/
vomiting (n = 4) in both groups. All symptoms were mild
and classified as grade 1 or 2; no grade 3, 4, or 5 adverse
events were recorded. The abdominal pain grade was sig-
nificantly lower with DEB-TACE than with cTACE
(p = 0.001). However, there were no statistically signifi-
cant differences in terms of fever, nausea, or vomiting
(p > 0.05). The mean hospital stay durations after cTACE
and DEB-TACE  were 340 £+ 1.59 days and
3.19 £ 0.74 days, respectively. In our institution, patients
are usually hospitalized one day before TACE. The pro-
cedure is performed the next day. We acquire a blood test
6—12 hours after the procedure and discharge the patients if
no complications occurred; while hospital stay was some-
what shorter in the DEB-TACE group, the difference was
not statistically significant (p = 0.538).

Based on the CTCAE, we compared the differences
between AST, ALT, albumin, total bilirubin, and pro-
thrombin time acquired from blood tests performed before
treatment and within 1 week afterward. AST and ALT
levels after tumor treatment with DEB-TACE were sig-
nificantly lower than those after treatment with cTACE

(» =0.018 and 0.006) (Table 4); however, follow-up
examination after 1 month showed normalized levels for
both enzymes. Only one patient showed deterioration of
liver function (3 points on the Child—Pugh score) in the
cTACE group; this patient also had progressive disease.

No serious adverse events were reported in the two
groups. Focal bile duct dilatation was observed on follow-
up imaging in three patients after DEB-TACE, but all were
asymptomatic. Systemic adverse events, such as mucositis,
alopecia, and bone marrow toxicity, were not observed in
either treatment group.

Discussion

Our study found no statistically significant difference in
tumor response at 1 month and 12 months between cTACE
and DEB-TACE. Meta-analyses by Zou et al. [31] and
Huang et al. [32] showed that DEB-TACE produces sig-
nificantly better tumor responses than cTACE. However, a
recent study [24] reported that the 1-month OR after DEB-
TACE was lower than that after cTACE. In the latter study,
DEB-TACE with 100-300 pm beads was found to not
reach the peritumoral portal veins and possibly block the
peripheral hepatic arteries without penetrating deeply into
the fine tumor vessels in sufficient amounts to induce
complete tumor necrosis. However, our study used
75-150 pm beads for treatment of early HCC. Since the
diameter of DEB seems to be related to their therapeutic
effect, studies on pharmacological kinetics have focused on
producing smaller particles that could penetrate deeper into
the tumor’s vascular network. The most distal penetration
of small DEB reduces the phenomenon of hypoxic-is-
chemic neoangiogenesis [33]. In our study, opacification of
the peritumoral veins was observed in five patients, among
whom two showed focal bile duct dilatation. Hence, it is
possible to reach the peritumoral portal vein using small
beads (75-150 um), which may explain the favorable OR
in small tumors.

In our study, DEB-TACE produced a lower incidence of
TTLP and IDR than cTACE (9 vs. 15 and 3 vs. 8,
respectively), although the difference was not statistically

Table 4 Laboratory changes

Variables cTACE (n = 40) DEB-TACE (n = 36) p value
after tumor treatment

AST 45.60 £ 56.04 19.42 £ 34.74 0.018

ALT 30.55 £ 47.71 7.44 + 16.88 0.006

Albumin —0.24 £ 0.32 —0.15+£0.32 0.188

Total bilirubin 0.22 + 0.37 0.17 £ 0.38 0.612

Prothrombin time 0.02 + 0.11 0.13 £ 0.76 0.586

cTACE conventional transcatheter arterial chemoembolization, DEB-TACE very small drug-eluting bead
transcatheter arterial chemoembolization, AST aspartate aminotransferase, ALT alanine aminotransferase

@ Springer



62 Y. J. Kang et al.: Conventional Versus Small Doxorubicin-eluting Bead Transcatheter Arterial...

significant. Nicoliini et al. [20] showed that DEB-TACE
was characterized by an intense inflammatory and fibrotic
reaction in the area surrounding the tumor tissue; this was
not observed in patients receiving cTACE. Additionally,
the recurrence rate after liver transplantation (LT) in DEB-
TACE was low, and DEB-TACE was identified as an
independent predictor of recurrence-free survival on mul-
tivariate analysis [20]. The finding that very small beads
can pass through the distal artery or peritumoral vein and
cause an intense fibrotic reaction may explain the lower
recurrence rate of DEB-TACE compared with cTACE.

Little is known about the survival benefit of DEB-TACE
compared to cTACE. Burrel et al. [34] reported that the
survival expectancy of patients treated with DEB-TACE
was higher than previously reported. Sacco et al. [15] and
Ferrer et al. [17] found no statistically significant differ-
ences between the two groups, although their sample sizes
were small. Although the incidence of survival rate among
patients in the DEB-TACE group was higher than that in
the cTACE group, the PFS rate was not statistically sig-
nificant in BCLC stage 0/A HCC. Hence, a longer follow-
up study is required to more extensively evaluate the sur-
vival benefit of DEB-TACE in early HCC.

In some studies, DEB-TACE was associated with fewer
common adverse events than cTACE, while serious
adverse effects were not significantly different between the
two therapeutic groups. PES was the most common com-
plication in both DEB-TACE and conventional TACE
patients, although no differences between the groups were
observed [15, 17, 21, 22]. Our results also showed that the
most common adverse event was PES, with the only sig-
nificant difference between the groups being the severity of
abdominal pain. There were no serious adverse events in
both groups, and was comparable to the previously repor-
ted incidences of 6-20% [14, 19]. Lammer et al. [14]
reported that serious liver toxicity postchemoembolization
was also lower in the DC bead group. Postprocedural AST
and ALT levels were significantly lower after DEB-TACE
than after cTACE. Our study also revealed a significant
reduction in serious liver toxicity and side effects caused
by doxorubicin with DEB-TACE.

Hepatobiliary injury is a well-known complication after
TACE. In recent studies, DEB-TACE was associated with
greater hepatobiliary injury than cTACE in patients with
intermediate-stage HCC or neuroendocrine tumors
[29, 30]. In these studies, hepatobiliary injuries and intra-
hepatic biloma were more frequently observed after DEB-
TACE, suggesting that cTACE might be a more appro-
priate therapy than DEB-TACE in patients with less
advanced cirrhosis. However, the incidences of hepatobil-
iary injury in BCLC 0/A stage HCC patients who under-
went DEB-TACE and cTACE were similar in our study.
Only three patients with DEB-TACE had asymptomatic
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bile duct dilatation and no severe hepatobiliary complica-
tions. The reason for the low hepatobiliary complication
rate with DEB-TACE in our study was superselective
treatment using very small microcatheters (1.7 and 2.0 Fr)
for all TACE procedures. Small DEB (75-150 pum) was
used in our study to assess the risks of undertreating target
lesions and unexpected proximal arterial occlusion, and
this technique showed decreased biliary complications.

Varela et al. [13] and Monier et al. [30] reported that
high doses of doxorubicin increased the risk of biliary
injury. Our study used 20 mg doxorubicin of cTACE and
50 mg doxorubicin of DEB-TACE (as only BCLC 0/A
early-stage HCC was treated), and the drug dose was rel-
atively smaller than that in other studies. We speculate that
this smaller amount of doxorubicin significantly reduced
drug-related adverse effects as well as systemic
chemotherapeutic drug concentrations compared to those
in other studies, resulting in fewer biliary complications.

The limitations of our study were that the research was
based on a retrospective and non-randomized design, and
that a small number of subjects were investigated with a
relatively short follow-up period at a single tertiary care
center. Thus, a randomized clinical trial should be per-
formed on a larger scale to validate our results.

In conclusion, we found no significant difference in OR
between patients receiving cTACE and those undergoing
DEB-TACE. There was less abdominal pain and a lower
impact on AST and ALT levels with DEB-TACE. There-
fore, DEB-TACE can be used as a feasible and promising
approach for the curative treatment of patients with early-
stage (lesions < 3 cm) HCC.
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