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Purpose: In hepatocellular carcinoma patients with large or multinodal tumors, where curative 

treatment options are not feasible, transarterial therapies play a major role. Transarterial 

chemoembolization (TACE) with drug-eluting beads (DEB-TACE) is a promising new approach 

due to higher intratumoral and lower systemic concentration of the chemotherapeutic agent 

compared to conventional TACE (cTACE).

Patients and methods: In a retrospective analysis, 32 patients with hepatocellular carcinoma 

who received either DEB or a cTACE were compared regarding survival time, disease recur-

rence, and side effects such as pain and fever.

Results: No significant differences could be detected between the cTACE and DEB-TACE 

groups with regard to mean hospital stay, appearance of postinterventional fever, or 30-day 

mortality. However, the application of intravenous analgesics as postinterventional pain medica-

tion was needed more often in patients treated with DEB-TACE (57.1% vs 12.5%, P=0.0281). 

The overall median survival after the initial procedure was 10.8 months in the cTACE group 

and 9.2 months in the DEB-TACE group, showing no significant difference.

Conclusion: No survival benefit for patients treated with either DEB-TACE or cTACE was 

observed. Surprisingly, a higher rate of postinterventional pain could be detected after DEB-

TACE.
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Introduction
Only 10%–20% of patients with hepatocellular carcinoma (HCC) have the option 

for curative therapy such as resection, transplantation, or local ablation.1 According 

to the Barcelona clinic liver cancer tumor staging, transarterial chemoembolization 

(TACE) is performed in patients with large or multinodal tumors where curative treat-

ments are not feasible. However, these patients need to have a sufficient remaining 

liver function (Child-Pugh class A and B liver cirrhosis) and absence of extrahepatic 

tumor manifestation, macrovascular invasion, and cancer-related symptoms (Barcelona  

clinic liver cancer intermediate stage B).2,3 There is evidence that TACE is able to improve 

survival in these patients compared to symptomatic treatments alone.4–6 Like every inva-

sive treatment, TACE bears the risk of side effects. The most common adverse events are 

abdominal pain, nausea, fever, and elevated transaminases during the initial days post 

intervention. Severe side effects such as hepatic decompensation, gastrointestinal bleeding, 

or treatment-related death are found in ,10% of the patients treated with TACE.2,3
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During TACE, a chemotherapeutic agent is administered 

into the feeding artery of the HCC nodule followed by appli-

cation of an embolic material to gain a high intratumoral 

concentration of chemotherapeutics and tumor necrosis.7 

Nonresorbable drug-eluting beads (DEB) are new embolic 

agents used in TACE. First studies showed higher intratu-

moral and lower systemic concentration of doxorubicin com-

pared to the common doxorubicin–lipiodol mixture, which is 

used as an embolic agent in conventional TACE (cTACE).8–10 

Prospective randomized controlled trials comparing cTACE 

with DEB-TACE showed less systemic side effects of the 

chemotherapeutic agent but no superiority in tumor response 

or overall survival after DEB-TACE.7,11 However, some 

retrospective studies showed better treatment response and 

longer time to progression after DEB-TACE.12,13

Our retrospective study was conducted to compare tumor 

response and survival and postinterventional side effects such as 

pain and fever that influence the postinterventional quality of life 

in HCC patients treated with either cTACE or DEB-TACE.

Patients and methods
Patients
Data of 32 patients suffering from unresectable HCC and 

treated with TACE were retrospectively analyzed. HCC was 

diagnosed according to the American Association for the 

Study of Liver Diseases Practice Guidelines with one or 

two dynamic imaging techniques. In case of doubt, a biopsy 

was performed.3 The protocol for this study was approved 

by the ethics committee of the University of Wuerzburg; 

as such, no written informed consent from each individual 

patient was required for inclusion to this study, since it was 

retrospective, and all data was de-identified. Procedural 

consent for TACE was obtained from each patient.

Patient’s inclusion criteria were 1) diagnosed HCC outside 

the Milan criteria (one single lesion ,5 cm or three lesions 

,3 cm each14) and 2) treatment with DEB-TACE or cTACE. 

Patients were excluded from the analysis if 1) the tumor was 

inside the Milan criteria; 2) the patients were consecutively 

treated with curative procedures (transplantation, resection, 

or local ablative methods) after initial TACE; or 3) the patients 

received selective internal radiation therapy after initial 

TACE. As the treatment with targeted therapy like sorafenib is 

a common part in the treatment of advanced HCC nowadays, 

patients receiving this form of medication were not excluded 

from the study. No patient received sorafenib before or during 

the first TACE procedure. Sorafenib was administered only in 

case of recurrent disease not feasible for TACE or as additive 

therapy after TACE. Decision for targeted therapies was made 

by interdisciplinary tumor board consensus.

Procedure
As described elsewhere, each procedure was performed via 

femoral artery puncture.12,15 First, standardized pressure 

arteriography of celiac and superior mesenteric arteries was 

performed to investigate arterial anatomy of the liver, vas-

cular supply of tumor nodes, and patency of the portal vein. 

Chemotherapeutics and embolic agents were infused either 

superselectively into the tumor-supplying arteries or nonse-

lectively into a single liver lobe or the whole organ according 

to tumor size and location. A superselective procedure was 

performed in 33.3% of the patients in the cTACE group and 

21.4% of patients in the DEB-TACE group.

For cTACE, a mixture of doxorubicin (n=11) or epirubicin 

(n=7) and Lipiodol was used. For DEB-TACE, doxorubicin 

was applied in nine cases and epirubicin in five. Dosages 

depended on body surface area and tumor size. The choice 

of chemotherapeutic agent and the decision of cTACE ver-

sus DEB-TACE were at the discretion of the performing 

radiologist.

For DEB-TACE, DEB (DC Bead; Biocompatibles, 

Farnham, UK) with a diameter of 300–500 µm were used. 

According to the body surface area and tumor size, the con-

centration of the used chemotherapeutic drug was determined. 

Embolization with microspheres (Bead Block; Biocompati-

bles) after cTACE or DEB-TACE application was a facultative 

treatment to consolidate stasis within the feeding arteries.

Study outcomes
The primary outcomes of the study were 30-day mortality, 

peri-interventional need of pain medication, fever $38.0°C 

(100.4°F), and elevation of transaminases to evaluate the 

appearance of a postembolization syndrome after cTACE 

or DEB-TACE. Another primary outcome of the study was 

overall and median survival after the initial TACE.

The secondary outcomes were local and extrafocal recur-

rence of the disease after 3 months and 6 months detected in 

radiologic imaging, which is defined as newly detected areas of 

contrast enhancement at the edge of the known HCC nodules or 

newly detected intra- or extrahepatic manifestation of HCC.

The patients were usually followed up every 3 months 

after the initial TACE with the same cross-sectional multi

phase imaging used before the initial TACE (multislice 

computed tomography or dedicated magnetic resonance 

imaging). The follow-up cases and their further treatment 

were discussed in an interdisciplinary conference.

Statistical analysis
A P-value ,0.05 was defined to be significant. A unpaired 

t-test was performed to investigate continuous variables, and 
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a chi-square test was used to investigate categorical variables. 

The Kaplan–Meier method was used to estimate the overall 

and median survival.

Results
Thirty-two patients treated with TACE met the abovemen-

tioned inclusion criteria. Patients’ characteristics are shown 

in Table 1. In all, 18 patients (56.3%) received cTACE and  

14 patients (43.8%) DEB-TACE. There were no differences 

due to sex, age, tumor burden, Child-Pugh stage, Okuda 

stage, and initial Model for End-stage Liver Disease score. 

In average, 1.61 procedures per patient in the cTACE group 

and 1.71 procedures per patient in the DEB-TACE group 

have been performed. A total of ten patients (55.6%) in the 

cTACE group and two patients (14.3%) in the DEB-TACE 

group received additional bland embolization. None of the 

patients received sorafenib before or during the first TACE 

procedure. In all, 33.3% of patients in the cTACE group and 

57.1% of patients in the DEB-TACE group received sorafenib 

in the course after the first TACE (P=0.1780).

Peri-interventional adverse events
There was no statistically significant difference between 

cTACE and DEB-TACE with regard to 30-day mortality. In 

all, three patients died within 30 days after initial TACE, two 

in the cTACE group (11.1%) and one in DEB-TACE group 

(7.1%). The reasons for death were gallbladder rupture with 

consecutive abdominal sepsis and decompensation of liver 

cirrhosis in the cTACE group and rupture of the tumor with 

consecutive hemorrhagic shock in the DEB-TACE group. 

Between the cTACE and DEB-TACE groups, no statisti-

cally significant differences could be detected with regard 

to mean hospital stay (3.7 days vs 3.0 days) and appearance 

of postinterventional fever of $38.0°C (100.4°F) within the 

first 3 days after intervention (50.0% vs 50.0%). In all, five 

patients (31.3%) in the cTACE group and ten patients (71.1%) 

in the DEB-TACE group required postinterventional applica-

tion of analgesics (P=0.0281). Intravenous analgesics as well 

as opiates were also needed more often in patients treated with 

DEB-TACE (Table 2). Additionally, DEB-TACE patients did 

show a trend toward a higher increase in transaminase levels 

within 3 days after intervention, although differences did not 

reach statistical significance (data not shown).

Median and overall survival
Figure 1 shows the overall survival after initial TACE of 

patients included in this study. A difference or a trend toward 

superiority of one of the procedures in the overall survival 

after initial TACE could not be detected. The overall median 

survival after the initial procedure was 10.8 months in the 
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Table 1 Characteristics of study collective

Characteristics Overall cTACE DEB-TACE P-value

Patients, n (%)
Total 32 (100) 18 (56.3) 14 (43.8) 0.854
  Male 30 (93.8) 17 (94.4) 13 (92.9)
  Female 2 (6.3) 1 (5.6) 1 (7.1)
Age (years)
Mean 66.8 68.5 64.7 0.2613
Tumor burden, n (%)
Unilobar 12 (37.5) 7 (38.8) 5 (35.7) 0.854
Bilobar 20 (62.5) 11 (61.1) 9 (64.3)
Multinodular ($4 nodes) 19 (59.4) 8 (44.4) 11 (78.6) 0.0512
Okuda stage,a n (%)
I 12 (40.0) 7 (43.8) 5 (35.7) 0.7398
II 15 (50.0) 7 (43.8) 8 (57.1)
III 3 (10.0) 2 (12.5) 1 (7.1)
Child-Pugh class,a n (%)
A 21 (67.7) 10 (58.8) 11 (78.6) 0.3200
B 8 (25.8) 5 (29.7) 3 (21.4)
C 2 (6.5) 2 (11.8) 0 (0.0)
MELD scorea

Mean 10.0 11.1 8.8 0.0771
Targeted therapy, n (%)
Sorafenib after initial TACE 14 (41.4) 6 (33.3) 8 (57.1) 0.1780

Note: aIn up to two cases, patients could not be classified due to missing data.
Abbreviations: cTACE, conventional transarterial chemoembolization; DEB-TACE, transarterial chemoembolization with drug-eluting beads; MELD, Model for End-stage 
Liver Disease; TACE, transarterial chemoembolization.
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cTACE group and 9.2  months in the DEB-TACE group, 

showing no statistically significant difference.

Therefore, a substratification in the following subgroups 

has been performed: bilobar tumor burden, multinodular 

tumor burden ($4 tumor nodules), Child-Pugh class A 

cirrhosis, and not superselective procedure (TACE of an 

entire liver lobe or whole liver). In none of the subgroups, 

superiority of a single procedure in the overall or median 

survival after the initial TACE could be detected (Table 3). 

Yet, in case of multinodular tumor burden in patients with 

Child-Pugh class A cirrhosis, a trend toward longer median 

survival in cTACE could be detected.

Radiological recurrence of disease
Local or extrafocal recurrence of HCC 3  months and 

6 months after the initial TACE as defined earlier is shown 

in Table 4. No differences between the cTACE and DEB-

TACE could be detected. However, there was a trend toward 

a higher rate of extrafocal recurrence in patients treated with 

DEB-TACE.

Discussion
For patients with HCC not suitable for curative treatment 

options, transarterial therapy with chemotherapeutic DEB is 

a new alternative for locoregional treatment. Several preclini-

cal and clinical studies showed high intratumoral and low 

systemic dosages of doxorubicin8,10,16 resulting in a satisfying 

safety profile and high rates of tumor response.17,18 Although 

these studies showed promising results, prospective randomi

zed controlled trials could not prove significant superiority 

of DEB-TACE over cTACE regarding tumor response in the 

overall setting.7,11 However, less drug-related side effects, eg, 

fever, liver toxicity events, cardiotoxicity, and alopecia, after 

the application of DEB were observed.7,15
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Table 2 Morbidity and mortality after cTACE and DEB-TACE

Postinterventional course Overall cTACE DEB-TACE P-value

Mortality
Within 30 days, n (%) 3 (9.4) 2 (11.1) 1 (7.1) 0.7024
Analgetic requirements
Data available, n 30 16 14
Pain medication applied, n (%) 15 (50.0) 5 (31.3) 10 (71.1) 0.0281
iv application, n (%) 10 (33.3) 2 (12.5) 8 (57.1) 0.0097
Opiate, n (%) 10 (33.3) 2 (12.5) 8 (57.1) 0.0097
Pyrexia
Data available, n 27 16 14
$38.0°C/100.4°F, n (%) 15 (55.6) 8 (50.0) 7 (50.0) 1.0000
Hospital stay after TACE (d)
Mean 3.2 3.7 3.0 0.2122

Abbreviations: cTACE, conventional transarterial chemoembolization; DEB-TACE, transarterial chemoembolization with drug-eluting beads; iv, intravenous; TACE, 
transarterial chemoembolization; d, days.

Table 3 Median survival after cTACE and DEB-TACE

Median survival  
(months after initial TACE)

cTACE DEB-TACE Ratio 95% CI of ratio

Overall 10.8 9.2 1.170 (0.5054–2.707)
Multinodular tumor burden 15.1 10.7 1.410 (0.4612–4.310)
Bilobar tumor burden 15.4 13.0 1.158 (0.3822–3.675)
Child-Pugh class A 22.1 10.7 2.061 (0.6540–6.492)
Not superselective procedure 10.8 10.7 1.007 (0.3778–2.682)

Abbreviations: cTACE, conventional transarterial chemoembolization; DEB-TACE, transarterial chemoembolization with drug-eluting beads; TACE, transarterial 
chemoembolization; CI, confidence interval.
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Figure 1 Overall survival after initial cTACE and DEB-TACE.
Abbreviations: TACE, transarterial chemoembolization; cTACE, conventional 
transarterial chemoembolization; DEB-TACE, transarterial chemoembolization with 
drug-eluting beads.
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Survival rates comparing cTACE and DEB-TACE 

have been already investigated by prospective randomized 

controlled trials, in retrospective studies as well as in meta-

analyses, and the results are heterogeneous (Table 5). Two of 

these studies showed a prolonged overall and median survival 

in patients treated with DEB-TACE,12,19 while the other stud-

ies could not demonstrate relevant differences.11,13,20,21 One 

study even showed a higher response rate and a longer time 

to progression after conventional chemoembolization.22 Our 

data did not show any differences in the overall and median 

survival, but there were differences in the median survival 

showing better results after cTACE in patients with multi-

nodular or bilobar tumor burden and in patients having liver 

cirrhosis in Child-Pugh class A.

Investigating local recurrence of disease after 3 months 

and 6 months also did not reveal any differences between the 

study groups. Surprisingly, there was a trend toward more 

cases of extrafocal recurrence in the DEB-TACE group, 

although this difference was not statistically significant. This 

could be explained by the higher amount of multinodular 

HCCs in the DEB-TACE group.

As mentioned earlier, the safety of DEB could be con-

firmed in former studies. It was also shown that fewer side 

effects occurred after DEB-TACE in comparison to the con-

ventional procedure.7,15 In contrast to these data, there was 

no trend for less toxic effects of the DEB in comparison to 

cTACE in our analysis. This is in accordance with the data 

of adverse events published by the Precision Italia Study 

Group comparing DEB-TACE and cTACE in 177 patients,11 

showing no differences in the rate of postinterventional fever, 

increased alanine transaminase, nausea, or liver function 

worsening. However, this randomized study revealed advan-

tage of DEB-TACE in postprocedural abdominal pain. In 

contrast to this result, our analysis showed that DEB-TACE-

treated patients experienced increased postinterventional 

pain and consecutively required statistically significant more 

pain medication within the first 3 days after the procedure. 

Although our data are limited by the small study population 

and its retrospective character, this issue was never described 

in previous studies comparing the two modalities of TACE. 

To avoid, that the extend of liver tissue treated with TACE of 

both modalities influenced these results, we performed a sub-

group analysis of patients receiving TACE of an entire liver 

lobe or the whole liver. This subgroup analysis confirmed, 

that patients receiving DEB-TACE required significantly 

more opiate containing pain medication (50.0% vs 8.3%, 

P=0.0289). Postprocedural fever was not a factor for the 

administration of postoperative pain medication or nonsteroi-

dal anti-inflammatory drug since there was no difference in 

the appearance of postinterventional fever in the two groups. 

The significant difference in pain medication with a fivefold 

higher application rate of opiates in the DEB-TACE group is 
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Table 4 Recurrence of disease after cTACE and DEB-TACE

Overall cTACE DEB-TACE P-value

3 months after initial TACE
Number of patients in follow-up 26 15 11
Local recurrence, n (%) 16 (61.5) 9 (60.0) 7 (63.6) 0.8506
Extrafocal progression, n (%) 12 (46.2) 5 (33.3) 7 (63.6) 0.1257
6 months after initial TACE
Number of patients in follow-up 26 15 11
Local recurrence, n (%) 18 (69.2) 10 (66.7) 8 (72.7) 0.7408
Extrafocal progression, n (%) 14 (53.8) 7 (46.7) 7 (63.6) 0.3912

Abbreviations: cTACE, conventional transarterial chemoembolization; DEB-TACE, transarterial chemoembolization with drug-eluting beads; TACE, transarterial 
chemoembolization.

Table 5 Literature on cTACE versus DEB-TACE

Reference Patients 
(n)

Median survival (mo) Tumor response (%) Time to progression  
(mo)

Adverse events

cTACE DEB-TACE cTACE DEB-TACE cTACE DEB-TACE

Facciorusso et al22 249 39.0 32.0 85.3 74.8 17.0 11.0 No differences
Golfieri et al11 177 28.0 29.0 74.1 74.7 9.0 9.0 Less pain after DEB-TACE
Kloeckner et al21 250 13.6 12.3 n/a n/a n/a n/a No differences
Song et al13 129 24.7 32.2 49.4 81.6 7.6 11.7 No differences
Dhanasekaran et al12 71 3.8 13.4 n/a n/a n/a n/a No difference in mortality

Abbreviations: cTACE, conventional transarterial chemoembolization; DEB-TACE, transarterial chemoembolization with drug-eluting beads; mo, months; n/a, not 
applicable.
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not explainable by the higher amount of multinodular tumor 

burden in the DEB-TACE group.

The major adverse events appeared in 9.4% of patients 

with no advantage for cTACE or DEB-TACE. In comparison 

to other study collectives, this rate seems quite high. However, 

this high 30-day mortality could be due to a high rate of not 

superselective procedures (71.9%) in patients with a high 

tumor burden with consecutive higher risk of maldistribution 

of embolic agent or severe liver toxicity with consecutive 

liver failure.

Conclusion
Our study could not confirm superiority regarding tumor 

response and overall survival of DEB-TACE over cTACE. 

Surprisingly, a higher rate of postinterventional pain was 

detected and described for the first time after DEB-TACE.
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