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Abstract

Aim of the study: To study clinical, laboratory and imaging features correlated with complete response (CR) to 
transarterial chemoembolization (TACE) in patients with unresectable hepatocellular carcinoma (HCC) through 
162 patients collected in Hassan II University Hospital of Fez.

Material and methods: From January 2015 to December 2019, 162 patients diagnosed with 225 HCC were 
treated by TACE. Among them, 14 showed CR during the follow-up. Imaging response was evaluated using the 
modified Response Evaluation Criteria in Solid Tumors (mRECIST). A multivariate analysis was performed includ-
ing demographic parameters, etiology, α-fetoprotein (AFP) rates, hepatic function scores, imaging and TACE 
features. In cases with complete response and remission, follow-up duration was considered from the first to the 
last imaging control showing no viable tumor and eventually nodule retraction.

Results: Among the 162 patients with 225 nodules, 14 (9%) of them showed remission and 148 (91%) did 
not. There was no significant difference between the two groups in age, performance status (PS), AFP, nodularity, 
size nodule or number of TACE cures. Sex, etiology, Child-Pugh and MELD scores, location, BCLC stage and blush 
extinction were all found to have a significant impact on therapeutic response.

Conclusions: This study demonstrates that CR of HCC treated by TACE is strongly correlated with male sex, 
etiology (viral hepatitis C), location (segments VI and VII) and complete blush extinction on digital subtrac-
tion angiography (DSA). No significant correlation was found, particularly that of tumor size and segment IV  
(as a pejorative location).
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Introduction

Hepatocellular carcinoma (HCC) is the most com-
mon primary malignant liver tumor. Incidence varies 
by age, gender, geographic region, and ethnicity. It is 
the fifth most common cancer in the world and the 
second leading cause of cancer death, which makes it 
a public health problem [1, 2]. It develops in the ma-
jority of cases in cirrhosis, rarely in chronic liver dis-
ease and exceptionally in a healthy liver [3]. 

The prognosis of HCC patients is reserved and as-
sociated with a high recurrence rate of nearly 80% at  
5 years after resection [4]. 

Surgical or radiofrequency resection and trans-
plantation are the most efficient treatment options for 
improving survival rates [5]. These therapies are only 
performed during the early stages of the disease [6, 7]. 

Since most HCC patients are diagnosed at an ad-
vanced stage, transarterial chemoembolization (TACE) 
is considered to be the best therapeutic option [8]; it is 
more so when surgery or radiofrequency ablation (RFA) 
is unsuccessful or unfeasible. The global survival rate of 
HCC patients treated with palliative TACE is about 26% 
at 5 years [9]. TACE usage during the early stage of HCC 
resulted in 52% overall survival at 5 years. Serum albu-
min, tumor size, tumor number and recurrence interval 
are described as the mortality impact factor [10]. 

Main complete response factors are tumor location 
and size: segments I and IV locations are a pejorative 
factor whereas tumor size < 5 cm is a positive predic-
tive factor [11].

Material and methods

162 newly diagnosed patients with 225 HCC nod-
ules were treated with TACE as first treatment in our 
institution between January 2015 and December 2019. 

Complete response (CR) was reached in 14 patients. 
It was considered, according to the modified Response 
Evaluation Criteria in Solid Tumors (mRECIST), as 
the total disappearance of any intratumoral arterial en-
hancement in all target lesions after TACE.

After obtaining an angiographic access through the 
right femoral artery, we proceeded to perform selec-
tive catheterization of segmental feeding arteries. 

A stable emulsion was obtained by combining 50 to 
75 mg/m2 of doxorubicin and 10 ml of Lipiodol. After 
that, the doxorubicin-Lipiodol emulsion was mixed 
with a nonionic water-soluble contrast agent: ULTRA-
VIST R (Iopromide) at 20 mg of doxorubicin per 1 ml 
of ULTRAVIST. 

The emulsion was then administered into the feed-
ers. Once the flow became sluggish, gelatin sponge 

particles mixed with contrast material were adminis-
tered into the feeders until blood flow stopped com-
pletely. After every TACE, a  multiphasic computed 
tomography (CT) scan was performed. If the CT scan 
detected viable tumors after TACE, TACE would be 
performed again few days later. If no viable tumor 
was detected on CT scan, hepatic magnetic resonance 
imaging (MRI) would be indicated. The routine post-
TACE follow-up protocol included biochemical liver 
function tests and serum α-fetoprotein (AFP) level 
measurements.

The final response was evaluated after the last cure 
because large tumors might need more than 1 session 
to reach CR. The tumor response was assessed 6 weeks 
after treatment and every 3 or 6 months until the end 
of the study.

The baseline characteristics of the 14 patients 
with CR after TACE were evaluated including clin-
ical features: age, gender, performance status (PS), 
etiology of cirrhosis, biological parameters: AFP, 
imaging features: number, localization and lesions’ 
size and their extension to main vessels, the pres-
ence or absence of a  capsule were also described. 
TACE characteristics were defined: number of ses-
sions, technique and blush extinction. Liver func-
tion was evaluated using the Model for End-Stage 
Liver Disease (MELD) and Child-Pugh scores. Stag-
ing was established using the Barcelona Clinic Liver 
Cancer (BCLC) system.

Between the 162 patients treated with TACE, 14 pa-
tients achieved continuous CR and remission (during 
the 5 years of the study) after one or more sessions.  
The baseline characteristics of all patients are summa-
rized in the Table 1. 

Results

General features

Demographic features and etiology

Ages of the 14 patients were between 19 and 80 
years old with an average of 50 years old. Most of them 
(12; 86%) were older than 55 years old. 11 were male 
and 3 were female. Only 1 (7%) patient had a level 2 of 
PS, 6 (43%) patients had a level 1 of PS, and the other 
7 (50%) patients had no clinical symptoms (PS 0). The 
etiology was considered as viral hepatitis C (VHC) in 
9 (65%) patients, while 2 (14%) had viral hepatitis B 
(VHB). One patient (7%) was followed up for Alagille 
syndrome while another one (7%) had a history of pri-
mary biliary cirrhosis (PBC). No cause was identified 
in one case (7%).
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Table 1. Data from patients treated for HCC by TACE. A comparison between the two groups (with and without remission) is included

Characteristics Factors With remission Without remission P-value (correlation with CR)

Age (years) Average  60 (19-80) 62 (6-87) 1
(CR is not correlated with age)≥ 55 12 (86%) 120 (81%)

< 55 2 (14%) 28 (19 %)

Gender Males 11 (78%) 67 (45%) 0.023 
(CR is correlated with male gender)Females 3 (22%) 81 (55%)

PS PS 0 7 (50%) 73 (50%) 0.538
(CR is not correlated with PS)PS 1 6 (43%) 53 (36%)

PS 2 1 (7%) 14 (10%)

PS 3 0 6 (4%)

Cause VHC 9 (65%) 69 (48%) 0.0001
(CR is correlated with VHC)VHB 2 (14%) 32 (21%)

PBC 1 (7%) 1 (7%)

Alagille syndrome 1 (7%) 1 (7%)

Wilson syndrome 0 1 (7%)

Not identified 1 (7%) 0

AFP (ng/ml) Average 3158 (1-22069) 2884 (50-120560) 0.35 
(CR is not correlated with AFP)< 20 6 (43%) 60 (40%)

< 400 9 (64%) 112 (76%)

Child-Pugh score A 11 (79%) 83 (61%) 0.001
(CR is correlated with  
Child-Pugh score A)

B 3 (21%) 50 (37%)

C 0 3 (2%)

MELD score Average 10 (8-12) 5 (1-86) 0.0001
(CR is correlated with  

MELD score ≤ 19)
≤ 9 11 (78%) 105 (86%)

10-19 3 (22%) 9 (7%)

20-29 0 4 (3%)

30-39 0 2 (2%)

≥ 40 0 2 (2%)

Number of 
lesions

1 11 (78%) 100 (61%) 0.96
(CR is not correlated with number  

of lesions)
2 3 (22%) 52 (31%)

3 0 4 (2%)

4 0 2 (1%)

5 0 5 (3%)

6 0 1 (1%)

7 0 1 (1%)

Location Segment I 0 2 0.00003
(CR is correlated with  
segments VI and VII)

Right lateral sector (RLS) Total: 9 (53%) 32 (15%)

Segment VI 3 (18%) 9 (4%)

Segment VII 5 (29%) 17 (8%)

Both or between 1 (6%) 6 (3%)

Right paramedian sector 
(RPMS)

Total: 3 (18%) 35 (17%)

Segment V 2 (12%) 12 (6%)

Segment VIII 1 (6%) 21 (10%)

Both or between 0 2 (1%)
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AFP

α-fetoprotein value ranged significantly from 1 to 
22 069 ng/ml with an average of 3158 ng/ml. Only  
6 (43%) patients had < 20 ng/ml and 9 (64%) patients 
had < 400 ng/ml.

Hepatic function

Child-Pugh class A  was identified in 11 (79%) 
cases while class B was identified in 3 (21%) patients. 
The MELD score ranged from 8 to 12 with an average 
of 10.

Imaging features

Nodularity

Eleven (78%) patients had a  single nodule while  
3 (22%) others had 2 nodules (Fig. 1). 

Location

Among the 17 embolized HCC nodules, all the 
loca tions were unilobar. The most frequently noted lo-
cation was the right lateral sector with 9 (47%) nodules:  

3 (18%) in segment VI, 5 (29%) in segment VII (Fig. 2). 
The second most frequent location observed was the 
right paramedian sector with 2 nodules.

Size

The size of different tumors ranged from 17 to  
145 mm, with an average of 81 mm. 10 (54%) among 
the 14 nodules had a size < 50 mm and 16 (92%) had 
a  size ≤ 100 mm, whereas 1 (8%) nodule had a  size 
larger than 100 mm.

Hypervascularization and capsule

All tumors were hypervascularized in the arterial 
phase, 2 (15%) of which had a capsule on delayed en-
hancement (Figs. 3 and 4). 

BCLC stage

There was no invasion of the main hepatic vessels 
and their immediate branches. One (7%) patient had 
an early stage of HCC (A stage), 5 (36%) patients had 
an intermediate stage (B stage), and 8 (57%) patients 
with an advanced stage (C stage).

Characteristics Factors With remission Without remission P-value (correlation with CR)

Location Left paramedian sector (LPMS) Segment IV 1 (6%) 2 (1%)

Left lateral sector Total: 1 (6%) 14 (7%)

Segment II 0 3 (14%)

Segment III 0 9 (4%)

Both or between 1 (6%) 2 (1%)

Tumor size per 
nodule (mm)

Average 81 (17-145) 56 (12-136) 0.9
(CR is not correlated with size)< 50 10 (54%) 112 (54%)

50-100 6 (38%) 75 (36%)

> 100 1 (8%) 21 (10%)

Capsule Present 2 (15%) N/A N/A

Absent 15 (85%) N/A

BCLC stage A 1 (7%) 117 (57%) 0.0001
(CR is correlated with BCLC  

stage B and C)
B 5 (36%) 5 (2%)

C 8 (57%) 73 (35%)

D 0 13 (6%)

Number of TACE 
sessions

1 7 (50%) 89 (60%) 0.245
(CR is not correlated with number  

of TACE sessions)
2 5 (36%) 37 (25%)

3 1 (7%) 12 (14%)

4 1 (7%) 0

5 0 0

6 0 0

Duration of follow-up with a complete response 396 (197-694) No CR

Table 1.  Cont.
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Fig. 1. A 59-year-old man with chronic hepatitis C and raised AFP (8513 ng/ml), Child-Pugh class A6, MELD score of 12 and BCLC stage C. Axial non-enhanced 
CT image (A) show a slightly hypodense lesion of the segment VI with heterogeneous enhancement on the arterial phase (B). The HCC size is about 80 mm. 
Hyperselective TACE demonstrate a nodular blush (C) which completely disappeared after chemoembolization (D). CT control in axial plan performed 6 weeks 
later shows retraction of the HCC and intense Lipiodol fixation clearly identified on the non-enhanced CT (E) without any enhancement on the arterial phase (F)

D E

A B C

F

Fig. 2. A 19-year-old women with Alagille syndrome and raised AFP (282 ng/ml), Child-Pugh class A5, MELD score of 10 and BCLC stage B. Axial MRI T1 FS 
images demonstrate an ill-defined HCC (yellow arrows) of segment VII with heterogeneous wash-in at the arterial phase (A), wash-out on portal venous phase (B) 
with restrictive diffusion (C). The HCC size is about 50 mm. Hyperselective TACE illustrates tumoral blush (arrow-heads) (D, E) which completely disappeared after 
chemoembolization (arrow-heads) (F). MRI control performed 1 year later shows no enhancement on late arterial phase (G) and no hypersignal on diffusion image (H)

D

E

A B C

F G H

TACE features

All of the 14 patients received one or more TACE: 
7 (50%) patients received 1 session, 5 (36%) patients 

benefited from 2 sessions, 3 sessions were performed for  
1 (7%) patient, while 1 (7%) patient received 4 ses sions 
(with the largest 145 mm HCC). After every TACE, 
complete blush extinction was observed (Figs. 1-4).



Clinical and Experimental Hepatology 4/2020318

El Hassani Younes, Hamdoun Fatima Zahra, Ben Maamar Soumaya, Lahlali Maria, Lahmidani Nada, Abid Hakima, El Fakir Samira, Haloua Meriem,  
Alami Badreddine, Hafidi Youssef, Kamaoui Imane, Boubbou Meryem, Aqodad Noureddine, Ibrahimi Sidi Adil, Maaroufi Mustapha, Alaoui Lamrani Moulay Youssef

Response evaluation

The complete response was considered as the disap-
pearance of any arterial enhancement on control imaging. 
In cases with a complete response, follow-up duration was 
considered from the first to the last imaging control show-
ing no viable tumor and eventually nodule retraction.

In cases with a  complete response, follow-up du-
ration with CR ranged from 197 to 694 days with an 
average of 396 days (Figs. 1-4).

Discussion

TACE in one of the most frequently used treatment 
options for HCC worldwide, especially when the HCC 
is at an early or intermediate stage. Curative therapies 
such as hepatic resection, RFA or liver transplantation 
are possible in only 20% to 40% of cases. In fact, and 
due to the particular circumstances of our working en-
vironment, liver transplantation is not available. Hence, 

Fig. 3. An 80-year-old man with chronic hepatitis C and raised AFP (845 ng/ml), Child-Pugh class A6, MELD score of 9 and BCLC stage C. Axial MRI T1 FS images 
demonstrate a rounded HCC (yellow arrows) of segment V, showing hyposignal on the non-enhanced image (A), with homogeneous wash-in at arterial phase compared 
to adjacent normal liver (B) and wash-out on portal venous phase (C). Note the enhancing capsule (arrow-head) in portal venous phase (C). The HCC size is about  
38 mm. DSA images demonstrate tumoral blush (arrow-heads) (D, E). Note the total extinction of tumoral blush after Lipiodol-doxorubicin injection (arrow-heads) (F)

Fig. 4. The same last patient: Axial MRI images performed 18 months later show the retraction of the embolized HCC (yellow arrows) located in segment V and 
measuring about 25 mm vs. 38 mm, with no enhancement on the arterial phase (A) or diffusion restriction (B)

D E

A B C

F

A B
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eligible patients are referred for either surgical resec-
tion or percutaneous destruction. However, both these 
treatments face frequent contraindications and techni-
cal difficulties. As a result, TACE remains an interesting 
alternative option for those patients. It has proved ben-
eficial to patients with unresectable HCC in a number 
of non-randomized case-control studies [12, 13]. 

General features

Demographic features, PS and etiology

In our institution, 283 TACE was performed for 
162 patients with 225 nodules; 14 (9%) of them showed 
CR and 148 (91%) did not. None of the demographic 
parameters (age and sex) modified the probability of 
CR according to the study conducted by Vesselle et al. 
[10]. In our cases, age was not related to CR whereas 
male gender was (p = 0.023). PS in this study was not 
correlated with CR, but etiology was: VHC was most 
prevalent in the CR group (65% vs. 47%), while VHB 
was less prevalent in the CR group: 14% vs. 21% in the 
group without CR (p = 0.0001).

AFP

Studies showed that high AFP serum (> 20 ng/ml) 
level was associated with recurrence after CR [14]. 
AFP serum level after locoregional therapy can pre-
dict tumor response and survival [15], but 10% to 
30% of patients are negative for AFP expression [16, 
17]. 

In this study, 6 (43%) patients had a  serum AFP  
< 20 ng/ml and 9 (64%) had rates < 400 ng/ml. As for 
the control group without CR, 76% had AFP rates lower 
than 400 ng/ml. We deduce that an AFP rate < 400 ng/ml 
is not correlated with CR in this study (p = 0.35).

Hepatic function

Child-Pugh class A  was identified in 11 (79%) 
cases while class B was identified in 3 (21%) patients. 
Comparison with the control group (61% with class A) 
shows a correlation between Child-Pugh class A and 
CR (p = 0.001). MELD score of 10 to 19 is correlated 
with CR (p = 0.001).

Imaging features

Nodularity

Single nodularity can be treated effectively by occlud-
ing tumor feeding arteries. The tumor recurrence is high-
er in multinodular HCC. Thus, closer follow-up should 

be considered in patients with multinodular HCC even if 
CT or MRI shows remission after TACE [18]. 

In this study, all patients with CR had 1 or 2 nod-
ules vs. 91% of patients without CR. Nodularity is not 
significantly correlated with CR (p = 0.96).

Location

Vesselle et al. showed that tumor location wholly 
or partially in the 4th and 1st Couinaud’s segments was 
a significant pejorative factor, whereas segments VI and 
VII locations are correlated with CR [10]. Those results 
were also observed by Kwan et al. [18]. Bryant et al. pro-
posed another parameter, which is the distance to the 
portal bifurcation, and they even demonstrated that this 
location is associated with a lower response rate [19]. 

Our findings confirmed those of the literature;  
segments VI and VII are strongly associated with CR: 
47% vs. 15% in the group control (p = 0.00003).

Size

Tumor size is commonly described as the factor 
most strongly correlated with CR. Ebied et al. report-
ed response rates of 70% of HCCs < 3 cm, 56% of 
HCCs of 3 to 5 cm, and in 43% of HCCs > 10 cm [11]. 
Golfieri et al. reported that a diameter ≤ 5 cm was the 
best size factor associated with CR whereas HCCs  
> 5 cm showed only 25% of CR rates [20]. In another 
study conducted by Jeong et al. the CR rate was 87.7% if 
the size was ≤ 5 cm and 12.3% if the size was > 5 cm [14].

Tumor size in our cases was ≤ 50 mm in 10 nodules 
(54%), and ≤ 100 mm in 16 nodules (92%) whereas  
1 nodule (8%) had a size larger than 100 mm. Compar-
ison with patients without CR showed no correlation 
between size and CR (p = 0.9).

Hypervascularization is reported as a  predictive 
factor for CR but our study showed no significant im-
pact on response outcome.

TACE features

Complete blush extinction on DSA is linked to CR ac-
cording to the findings of Vesselle et al. [10] and Loffroy 
et al. [15]. This finding is confirmed here, where all pa-
tients with CR showed total extinction of tumoral blush 
on DSA vs. 73% of patients without CR (p = 0.00004).

Conclusions

In this study, CR of HCC treated by TACE is strong-
ly correlated with male sex, etiology (VHC), location 
(segments VI and VII) and complete blush extinction 
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on DSA. No significant correlation was found, partic-
ularly that of size tumor and segment IV as a pejorative 
location. Child-Pugh score A, MELD score ≤ 19, BCLC 
B and C stage were also correlated with CR in this study. 
These criteria should be used to select, more accurate-
ly, patients who could benefit from TACE and identify 
those for whom ablative treatment, radioembolization, 
or a combined approach may be considered.
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