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PREAMBULE :  
Ce travail se présente sous la forme d’une thèse-article. Après une introduction rédigée en 

français, l’article en anglais soumis pour faire l’objet d’une publication vous sera présenté. Puis, 

cette thèse se clôturera par un court commentaire en français. 
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INTRODUCTION :  
Le carcinome hépatocellulaire (CHC) est le cinquième cancer le plus fréquent et la deuxième 

cause de décès liés au cancer dans le monde [1,2]. L'incidence du CHC devrait augmenter à 

l'avenir en raison du vieillissement de la population et de l'émergence de la stéatose hépatique 

(NAFLD) [3]. Le CHC constitue donc un problème de santé publique mondial majeur. 

La thermo-ablation percutanée (TA) hépatique est un traitement de première ligne, validé, pour 

le CHC au stade très précoce et précoce : stade Barcelona Clinic Liver Cancer (BCLC) 0/A, c'est-à-

dire au maximum un CHC trifocal <3 cm, chez les patients en bonne santé (ECOG-0) et ayant une 

fonction hépatique bien préservée (score Child-Pugh A)) [1,4]. 

Les résultats après la TA ont été largement étudiés mais plutôt dans des cohortes asiatiques, et 

par conséquent dans un contexte de maladie hépatique principalement d'origine virale. De plus, 

lors de ces cohortes, la TA a été principalement réalisée sous guidage échographique 

uniquement, ce qui a conduit à ne sélectionner que les patients dont le CHC était à la fois visible 

et accessible en échographie. Malheureusement, comme après la résection hépatique, un taux 

élevé de récidive à distance a été rapporté (taux cumulé de récidive à 5 ans de 58 à 81 %) [5–10]. 

Les caractéristiques de la tumeur (taille, multifocalité, taux sérique d'α-fœtoprotéine (AFP)) se 

sont avérées être des facteurs pronostiques majeurs de récidive et de survie [5,6,8–12]. 

Cependant, il n’existe pas de série occidentale où le nombre de nodules de CHC a été étudié 

comme une variable quantitative (uni-/bi-/tri-/focal) mais uniquement comme une variable 

binaire/qualitative (uni- ou multi-focal).  

Les directives de l'American Association for the Study of Liver Disease (AASLD) et de l'European 

Association for the Study of the Liver (EASL) indiquent clairement que la TA est recommandée 

comme traitement de première intention, même chez les candidats à la chirurgie, pour les CHC 

très précoces uniques (BCLC 0) [1]. Cependant, ces directives restent plus évasives en cas de 

petits (<3cm) CHC multifocaux. Par conséquent, les résultats de la TA dans les CHC multifocaux 

BCLC C A méritent d'être explorés chez les patients occidentaux, en particulier dans un contexte 

où la TA est appliquée sans aucun biais de sélection concernant la visibilité et l'accessibilité 

échographique.   

Le but de cette étude était d'explorer, chez des patients occidentaux, la récidive et la survie après 

la TA de petits CHC en fonction du nombre de nodules tumoraux. 
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ARTICLE :  
 

Uni-, Bi- or Tri-Focal Hepatocellular Carcinoma in Western Patients:  

Recurrence and Survival after Percutaneous Thermal Ablation. 

 

SIMPLE SUMARY:  

Percutaneous thermal ablation (PTA) is a validated treatment for small (<3cm) hepatocellular carcinoma 
(HCC). Multifocality is usually reported as a strong pejorative factor. Yet, the current literature lacks data 
on the influence in Western patients of HCC nodule numbers on recurrence and survival after PTA. 

From a prospective cohort of patients who underwent PTA for <3cm HCC, we retrospectively compared 

recurrence and survival, according to the number of nodules. We found that bi- and trifocal HCC 

significantly increased the risk of distant recurrence, especially very early (<6months) distant recurrence.  

Overall survival after PTA of trifocal HCC proved to be significantly below what was expected after a 

curative treatment, ranging between that of BCLC A and of BCLC B patients. Liver transplantation should 

certainly be considered earlier in this sub-population. Reasonable hopes come from 

adjuvant/neoadjuvant trials based on immunotherapies alone or in combination. 

 

ABSTRACT:  
Multifocality is usually reported as a pejorative factor after percutaneous thermal ablation (PTA) of HCC 

but little is known in Western series. Recurrence and survival were extracted from a prospective database 

of all patients who underwent PTA for ≤3cm HCC. From January 2015 to April 2020, we analyzed 281 

patients with unifocal (n=216), bifocal (n=46) and trifocal (n=16) HCC. PTA of bi- and tri-focal HCC resulted 

in a high risk of very early (<6months) distant recurrence (38.8% and 50%, respectively). Median RFS was 

23.3months (95%CI:18.6-30.4), 7.7months (95%CI:5.1-11.43, p=0.002) and 5.2months (95%CI:3-12.3, 

p=0.015) respectively for uni-, bi- and tri-focal HCC group. In multivariate analysis, both bifocal (HR=2.46, 

p<0.001) and trifocal (HR=2.70, p=0.021) vs. unifocal HCC independently predicted shorter RFS. Median 

OS in trifocal HCC group was 30.3months [95CI:19.3-not reached]. Trifocal vs. unifocal HCC independently 

predicted shorter OS (HR=3.30, p=0.008), whereas bifocal vs. unifocal HCC did not (p=0.27).  Naïve patient 

(HR=0.42, p=0.007), AFP>100ng/ml (HR=3.03, p=0.008), MELD>9 (HR=2.84, p=0.001) and steatotic HCC 

(HR=0.12, p=0.038) were also independent predictors of OS. In conclusion, multifocal HCCs in a Western 

population have a dramatically increased risk of distant recurrence. OS after PTA of trifocal HCC is 

significantly below what was expected after a curative treatment. 

 

KEYWORDS:   
Liver cancer, metastasis, prognosis, radiofrequency ablation, microwave ablation. 

  



32 

1) INTRODUCTION: 
Hepatocellular carcinoma (HCC) is the fifth most common cancer and the second most frequent cause of 

cancer-related death globally [1,2]. HCC-incidence, which is expected to increase in the future due to the 

aging of the population and to the emergence of non-alcoholic fatty liver disease (NAFLD) [3],  is a major 

global health problem. 

Percutaneous thermal ablation (PTA) is a validated first-line treatment for very early and early HCC, 

corresponding to Barcelona Clinic Liver Cancer (BCLC) 0/A patients, i.e., up to trifocal HCC <3 cm, in 

patients with good health status (Eastern Cooperative Oncology Group ECOG-0) and well-preserved liver 

function (Child-Pugh A class)) [1,4]. 

Outcomes after PTA were extensively investigated in Asian cohorts ie., in a context of predominant viral-

induced liver disease. In these cohorts, PTA was mainly performed using ultrasonography (US) guidance 

alone, leading to select only those patients with HCC both visible and accessible under US. As after 

resection, a high-rate of 5-year cumulative distant recurrence was reported (58 to 81%) [5–10]. Even 

though tumor characteristics (size, multifocality, serum α-fetoprotein (AFP) level)  were shown as strong 

predictors of recurrence and survival [5,6,9–12] in this HCC population, little is known in Western series 

where the number of HCC nodules has only been studied as a binary variable (uni- vs. multi-focal) 

[6,7,9,12].  

The American Association for the Study of Liver Disease (AASLD) and the European Association for the 

Study of the Liver (EASL) guidelines clearly indicate that PTA is recommended as first-line therapy for very-

early solitary HCC (BCLC 0), even in surgical candidates [1]. However, these guidelines remain more elusive 

in case of small multifocal HCCs. Therefore, the results of PTA in BCLC 0-A multifocal HCCs are worth 

exploring in Western patients, especially in a context where PTA is applied without any selection bias 

regarding US visibility/ accessibility.   

The aim of this study was to explore recurrence and survival after PTA of small HCCs in Western patients, 

according to the number of tumor nodules. 

 

2) MATERIALS AND METHODS: 
     2.1) Design and Ethics: 

We conducted a retrospective study based on a prospective database of all the patients who underwent 

PTA for HCC at our institution. This study was approved by our institutional review board (NCT03428321 

[www.clinicaltrials.gov]) and written informed consent for both the procedure and the prospective 

anonymized data collection was obtained from all patients. 

2.2) Patients and tumor data: 
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Inclusion criteria were: (a) adults undergoing PTA for 1-3 nodules of HCC diagnosed by either biopsy or 

imaging criteria according to EASL/AASLD guidelines [1,4]. Treatment by PTA was decided during our bi-

weekly multidisciplinary meeting on liver tumors, which gathered interventional radiologists, liver 

surgeons, oncologists, hepatologists and radiation oncologists. PTA was considered a first-line option 

according to Barcelona Clinic Liver Cancer (BCLC) criteria for BCLC 0-A patients [3]; (b) Child-Pugh score 

<B8; (c) World Health Organization performance status 0 or 1; (d) prothrombin time ratio >50%, (e) and 

platelet count higher than 50 G/L. 

Exclusion criteria were: HCC >30mm, follow-up<3 months, peri-hilar tumor, history of biliary-digestive 

anastomosis or endoscopic sphincterotomy; combined treatment with embolization or 

chemoembolization. 

The following patient and liver characteristics were collected: age, sex, body mass index (BMI), diabetes 

mellitus, cirrhosis (defined as typical hepatic dysmorphia on imaging, or by non-invasive evaluation of 

fibrosis, or by histological analysis of liver biopsy; patients were considered noncirrhotic based on liver 

biopsy or non-invasive evaluation of fibrosis; the others were considered undetermined) and cause of 

cirrhosis, biological markers (including alpha-fetoprotein (AFP) level), Child-Pugh and MELD scores, 

Albumin-Bilirubin (ALBI) score. All patients underwent baseline liver magnetic resonance (MR) scans. The 

presence of steatosis and the amount of liver fat content was assessed on chemical-shift gradient-echo 

imaging [13]. The anaesthesiologist evaluated American Society of Anaesthesiologists physical status 

score (ASA). Tumor characteristics were also noted: number of HCC nodule(s), size of largest lesion, and 

the steatotic or non-steatotic nature of HCC (defined as signal intensity loss on opposed-phase compared 

with in-phase gradient echo images for at least one HCC nodule). 

 

2.3) Percutaneous thermal ablation:  

All procedures were done under general anaesthesia in a multimodality interventional suite incorporating 

an Angio-CT system (Infinix-I 4DCT, Canon Medical Systems, Tokyo, Japan) and an ultrasound machine 

(Logiq E9, General Electric, Milwaukee, USA). PTA was performed by four interventional radiologists (5-15 

years of expertise in liver PTA) using radiofrequency or microwave device, depending on the operator’s 

choice. It was intended to have a 5-10mm ablation margin all around the tumor. Ultrasonography (US) 

was the first-line guidance modality. Our approach was multimodal [12] so that no case was excluded for 

technical reasons (tumor location, visibility, etc. ). When the tumor was not visible or accessible under US, 

we used intra-arterial tumor tagging by ethiodized oil (Lipiodol, Guerbet, France) and CT guidance. In 

addition, techniques such as carbo-dissection or hydro-dissection were used whenever necessary to 

prevent collateral damage on at-risk anatomical structures closed to the tumor(s) [12]. Contrast-enhanced 

CT (portal phase) was performed immediately after the procedure both to evaluate the ablation zone (i.e., 
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the area of low attenuation) and to detect post procedural complications. Patients were discharged at 

Day 1, except when a complication occurred. 

 

2.4) Follow-up and outcomes: 

Complications were recorded according to Society of Interventional Radiology (SIR) guidelines [14]. SIR-A 

complications considered as minor and/or subjective without any consequence were not routinely 

collected. 

Clinical, biological evaluations (including AFP level and liver function test), and imaging follow-up were 

performed 6 weeks after PTA and then every 3 months. Imaging included contrast-enhanced MRI (except 

in very rare cases of incompatible pacemaker or claustrophobia, for whom quadriphasic contrast-

enhanced CT was conducted instead) and a chest CT-scan every 6 months.  

Local tumor progression (LTP) was defined as any growing or enhanced tumor focus within, or at the edge 

(direct contact) of, the ablation zone, after complete ablation documented by at least one MRI. Distant 

recurrence was the emergence of one or several new HCCs not adjacent to the ablation zone or of any 

extra-hepatic recurrence (diagnosed by either biopsy or imaging follow-up). 

For each patient, the first three occurrences of both LTP and distant recurrences were recorded. For each 

recurrence, tumor number, size of largest lesion, vascular invasion, the presence of extra-hepatic 

metastases and AFP serum level were systematically collected. 

 

2.5) Statistical analysis:  

The continuous variables were described using means ± standard deviation (SD) for those normally 

distributed and medians and interquartile range (IQR) for those not normally distributed. Variables were 

compared with the Fischer’s exact test or the Kruskal-Wallis test, as appropriate.  

Time-to-distant recurrence was defined from PTA to the first distant recurrence. Recurrence free survival 

(RFS) was defined as the time from PTA to the first recurrence, death or to last follow-up. Overall survival 

(OS) was defined as the time from PTA to death (all causes). Median follow-up with its 95%CI was 

calculated using the reverse Kaplan-Meier method. Covariates associated with OS, RFS and time-to-

distant recurrence were explored using Cox proportional-hazards models. For all time-to-event analyses 

(i.e., OS, RFS, time-to-distant recurrence), patients who underwent liver transplantation were censored 

at transplantation date to take into account this competing risk. Multivariate Cox models for RFS and OS 

were constructed by including significant variables by univariate analysis. A robust variance estimator was 

used systematically. Log-linearity was checked using fractional polynomials. 
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We also analyzed covariates associated with the occurrence of very early (i.e., <6 months) distant 

recurrence by using logistic regression model. For each multivariate Cox model, we evaluated the Akaike 

information criterion (AIC) for goodness of fit and Harrell’s C-statistic for discrimination (where no 

predictive discrimination would have a Harrell’s C index of 0.5 and perfect separation of patients, a 

Harrell’s C index of 1.0). For multivariate logistic regression models, the area under the ROC (AUROC) 

curve was computed to capture the predicting ability of the model. All multivariate models were internally 

validated using bootstrapping (200 replications). 

All analyses were performed with the Stata software, version 17 (Stata corporation, College Station, TX, 

USA). A p-value <0.05 was considered significant. 

 

3) RESULTS : 
3.1) Patient characteristics (Fig 1): 

From January 2015 to April 2020, we included 301 patients who underwent PTA for small HCC. Twenty 

patients were excluded due to: combined treatment with transarterial (chemo)embolization (TACE) 

(n=17), tumor size >30mm (n=2), metastatic progression discovered at PTA day (n=1). Finally, we analyzed 

281 patients, among whom 216 had unifocal HCC, 46, bifocal and 16, trifocal.  

 

Figure 1. Flowchart. 

 

Baseline characteristics of patient, liver, tumor(s), and PTA technique are collected in Table 1 and did not 

differ between uni-, bi- and tri-focal HCCs, except with respect to the presence of steatotic HCC (more 
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frequent in unifocal HCC). Globally, median age was 65 years [IQR 59-72] and 225/281 (80.1 %) were men. 

Nearly half (138, 49.1%) were HCC-naïve. Alcohol abuse was noted in 56.5% of patients (either alone or 

in addition to viral hepatitis). Cirrhosis was detected in 258 patients (91.8%). Nevertheless, liver function 

was well-preserved (97.5% were Child-Pugh A, median MELD score was 8 [IQR 7-10]). Radiofrequency 

ablation was used in 122 patients (43.4%), microwave ablation in 159 patients (56.6%). Guidance imaging 

modality was ultrasonography in 52.3 % of cases.  

 

Table 1: Baseline characteristics of patients with HCC treated by PTA 

Variables Global Unifocal Bifocal Trifocal P value  

Patients 281 216 49 16  

Age (median (IQR) 
years) 

65 (59-72) 66 (60-73) 63 (57-69) 
58.5 (52.5-

65.5) 
0.082 

Sex (n, %)      

Male 225 (80.07) 170 (78.70) 42 (85.71) 13 (81.25) 0.568 

Female 56 (19.93) 46 (21.30) 7 (14.29) 3 (18.75)  

ASA score (n, %)     0.253 

1-2 146 (51.96) 110 (50.92) 30 (61.22) 6 (37.50)  

3-4 135 (48.04) 106 (49.08) 19 (38.78) 10 (62.50)  

Diabetes (n, %)     0.534 

No 170 (60.50) 124 (57.41) 33 (67.35) 13 (81.25)  

Yes 111 (39.50) 92 (42.59) 16 (32.65) 3 (18.75)  

Metformin 
treatment (n, %) 

52 (18.51) 43 (19.91) 7 (14.29) 2 (12.50) 0.627 

Statin treatment (n, 
%) 

49 (17.44) 40 (18.52) 8 (16.33) 1 (6.25) 0.648 

BMI (median (IQR) 
kg/m2) 

27 (24-30) 27 (24-30) 27 (24-31) 27 (24-29.5) 0.399 

Prior treatment for 
HCC (n, %) 

    0.264 

Naïve patient 138 (49.11) 106 (49.07) 27 (55.10) 5 (31.25)  

Yes 143 (50.89) 110 (50.93) 22 (44.90) 11 (68.75)  

PTA (in medical 
history) 

58 (20.64) 49 (22.69) 6 (12.24) 3 (18.75)  

Liver disease      

Cirrhosis (n, %)     1.000 

No 23 (8.19) 18 (8.33) 4 (8.16) 1 (6.25)  

Yes 258 (91.81) 198 (91.67) 45 (91.84) 15 (93.75)  

Causes for 
hepatopathy (n, %) 

    0.23 

Alcohol  115 (40.9) 83 (38.4) 25 (51) 7 (43.8)  

Viral hepatitis or 
mixed  

113 (40.2) 88 (40.7) 19 (38.8) 6 (37.5)  

NASH 41 (14.6) 36 (16.7) 2 (4.1) 3 (18.7)  

Hemochromatosis 
and others 

12 (4.3) 9 (4.2) 3 (6.1) 0 (0)  

Steatosis (n, %)     0.430 

Absent 176 (64.23) 138 (65.71) 30 (62.50) 8 (50.00)  

Present 98 (35.77) 72 (34.29) 18 (37.50) 8 (50.00)  

MR quantification 
(median (IQR) %) 

3 (2-6) 3 (2-6) 3 (2-6) 5 (3-10) 0.547 

Child-Pugh class     0.511 

A5 235 (83.6) 183 (84.7) 39 (79.6) 13 (81.2)  

A6 39 (13.9) 27 (12.5) 9 (18.4) 3 (18.8)  

B7 7 (2.5) 7 (3.2) 0 (0.0) 0 (0.0)  

MELD score (median 
(IQR)) 

8 (7-10) 8 (7-10) 10 (7-13) 8.5 (8-10) 0.144 
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MELD score > 9 95 (33.81) 68 (31.48) 20 (40.82) 7 (43.75) 0.300 

Laboratory data 
(median (IQR)) 

     

AFP (ng/ml) 5.2 (7.7) 4.7 (6.3) 7.6 (20.8) 7.7 (12.4) 0.094 

Total bilirubin 
(µmol/l) 

11 (10.2) 
11 (9.6) 

 
12 (9) 12 (13.1) 0.368 

Albumin (g/l) 41 (6) 41 (6) 40 (6) 41.5 (6.5) 0.707 

Prothrombin activity 
(%) 

85 (23) 86 (22) 78 (23) 84 (23.5) 0.102 

Platelet count 
(x10/mm3) 

124 (91) 132 (96) 
100.5 

(116.5) 
100.5 

(116.5) 
0.231 

Platelet count 
≤90000/ mm3 (n, %) 

96 (34.16) 66 (30.56) 22 (44.90) 8 (50.00) 0.063 

Neutrophiles 
(x10/mm3) 

3.28 (1.63) 3.32 (1.59) 3.16 (1.85) 3.65 (2.51) 0.813 

Lymphocytes 
(x10/mm3) 

1.42 (0.91) 1.41 (0.92) 1.42 (0.95) 1.65 (1.19) 0.879 

Monocytes 
(x10/mm3) 

0.51 (0.27) 0.52 (0.28) 0.49 (0.22) 0.56 (0.24) 0.812 

Creatinine (µmol/l) 75 (28) 76.5 (29) 71 (18.40) 66.5 (26) 0.057 

ALBI score     0.839 

1 179 (66.54) 139 (67.48) 30 (63.83) 10 (62.50)  

2 90 (33.46) 67 (32.52) 17 (36.17) 6 (37.50)  

HCC      

Size of the largest 
nodule (median 

(IQR) mm) 
16 (13-20) 15 (12-20) 17 (13-20) 17 (16-21) 0.099 

Tumor size <20mm 
(n, %) 

197 (70.11) 154 (71.30) 32 (65.31) 11 (68.75) 0.696 

Steatotic HCC (n, %) 57 (22.27) 51 (25.63) 4 (9.30) 2 (14.29) 0.046 

PTA      

PTA modality (n, %)     0.857 

Radiofrequency 122 (43.42) 92 (42.59) 23 (46.94) 7 (43.75)  

Microwave 159 (56.58) 124 (57.41) 26 (53.06) 9 (56.25)  

Imaging guidance (n, 
%) 

    0.369 

Ultrasonography 
guidance 

147 (52.31) 119 (55.09) 21 (42.86) 7 (43.75)  

CT guidance 130 (46.26) 93 (43.06) 28 (57.14) 9 (56.25)  
Abbreviations: PTA, percutaneous thermal ablation; IQR, interquartile range; ASA, American Society of Anaesthesiologists; BMI, body mass 

index; HCC, hepatocellular carcinoma; NASH, non-alcoholic steatohepatitis; MR, magnetic resonance imaging, MELD, model for end-stage liver 

disease; AFP, alpha fetoprotein; ALBI, albumin-bilirubin; HCC, hepatocellular carcinoma; CT, computed tomography 

 

3.2) Follow-up and events: 

Remarkably, no patient was lost to follow-up over the study period. The median follow-up in the whole 

cohort was 36.6 months (95% CI: 33.0-41.0) and did not differ between uni-, bi-, and tri-focal HCC groups. 

Complications (SIR B-E) occurred in 17 patients (6.05%), without significant difference between groups. 

No PTA-related death, needle track seeding, or liver abscess was reported. Fifty-four patients (19.2%) 

presented LTP during follow-up, but LTP occurrence did not differ between the three groups (p=0.129). 

During follow-up, 31 patients (11%) underwent liver transplantation and 72 patients (25.6%) died.  

 

3.3)  Distant recurrence: 
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During follow-up, 145 patients (51.6%) developed at least one distant recurrence.  Distant recurrence 

occurred in 94 patients (43.5%) with unifocal, 37 patients (75.5%) with bifocal and 14 patients (87.5%) 

with trifocal HCC (p <0.001).  

The 6-month, 1-, 2- and 3-year cumulative distant recurrence rates were 17.9% (95%CI: 13.9 – 22.1%), 

32% (95%CI: 26.8-38%), 47.8% (95%CI: 41.6-54.4%) and 57.7% (95%CI: 50.7-64.9%), respectively, in the 

whole cohort. 

The 6-month, 1-, 2- and 3-year cumulative distant recurrence rates for uni-, bi- and tri-focal groups are 

listed in Table 2. 

 

 

 

Table 2. Cumulative distant recurrence rate per year. 

Cumulative distant recurrence 

rate per year 
Unifocal Bifocal Trifocal 

6-Month 10.7% (95%CI: 7.3-

15.7) 

38.8% (95%CI: 26.8-

53.8) 

50% (95%CI: 29-75.5) 

1-year 21.8% (95%CI: 16.8-

28.1%) 

61.9% (95%CI: 48.5-

75.4%) 

68.8% (95%CI: 46.4-

88.6%) 

2-year 39.4% (95%CI: 32.6-

47.1%) 

72.9% (95%CI: 58.9-

85.2%) 

81.3% (95%CI: 59.8-

95.4%) 

3-year 51.1% (95%CI: 43-

59.7%) 

72.9% (95%CI: 58.9-

85.2%) 

81.3% (95%CI: 59.8-

95.4%) 

 

Median time-to-distant-recurrence for the whole cohort was 29.8 months (95%CI: 21-36.2). Median time-

to-distant-recurrence was 34.3 months (95%CI: 29.8-46.9) for unifocal HCC, 8.5 months (95%CI: 5.1-12.1) 

for bifocal HCC (vs. unifocal, p<0.001) and 5.3 months (95CI%: 3-12.3) for trifocal HCC (vs. unifocal, 

p<0.001), respectively (Figure 2). 
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Figure 2: time-to-recurrence according to the number of HCC nodule(s). 

Variables independently associated with the occurrence of very early (<6 months) distant recurrence in 

multivariate logistic regression analysis were bifocal vs unifocal (OR=5.16, p<0.001), trifocal vs unifocal 

HCC (OR=7.18, p=0.002), AFP>100ng/ml (OR=16.6, p<0.001) and HCC-naïve patient (OR=0.26, p=0.001). 

These results were internally validated using bootstrapping. In addition, the predicting ability of the 

multivariate model was high (AUROC = 0.8).  

The patterns of the first distant recurrence were examined in Table 3. 

Table 3: Characteristics of the first distant recurrence. 

Characteristics of the 1st 

Distant recurrence 
unifocal bifocal trifocal P value 

Tumor number recurrence 

≤ 3 
64/93 (68.8%) 29/37 (78.4%) 9/14 (64.3%) 0.5 

Portal vein invasion or 

extra-hepatic metastasis 
13/93 (14%) 5/37 (13.5%) 2/14 (14.3%) 0.82 

Size of the largest nodule 

(mm) 
14 (11 – 18) 14 (12 – 19) 13 (10 – 16) 0.59 

AFP (ng/ml) 4.7 (3 – 10.3) 7.7 (4 – 31.9) 6.3 (4 – 13.1) 0.49 

Non-Curative treatment* 42.4% 36.2% 38.5% 0.71 
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Numbers are ratio (percentages) or median (IQR). *Non-curative treatment was defined according BCLC [3] as 

trans-arterial chemoembolization, selective internal radiation therapy, systemic therapy or best supportive care 

 

The number of HCC nodule(s), their maximal diameter, AFP serum level, as well as the occurrence of portal 

vein invasion or extra-hepatic metastasis did not differ between groups. Globally, no curative treatment 

could be applied in 40.4% of cases, without any difference between groups. 

 

3.4) Recurrence free survival (RFS):   

As depicted in Figure 3, the median RFS of the whole cohort was 18.6 months (95%CI: 15.6-23.6). Median 

RFS was 23.3 months (95%CI: 18.6-30.4) for unifocal HCC group; 7.7 months (95%CI: 5.1-11.43) for bifocal 

HCC group (vs unifocal p=0.002) and 5.2 months (95%CI: 3-12.3) for trifocal HCC group (vs unifocal 

p=0.015).   

 

Figure 3: Recurrence Free Survival according to the number of HCC nodules. 

 

Factors associated with RFS in univariate analysis are listed in Table 4. In multivariate analysis, bifocal vs. 

unifocal (HR=2.46, p<0.001), trifocal vs. unifocal HCC (HR=2.70, p=0.021), HCC-naïve patient (HR=0.46, 
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p<0.001) and AFP>100ng/ml (HR=3.31, p<0.001) independently predicted shorter RFS. These results were 

internally validated using bootstrapping.  

 

Table 4. Univariate and multivariate Cox regression models to predict RFS (per patient 

analysis) 

 Univariate analysis Multivariate analysis 
Bootstrapping (200 

replications) 

Variables 
Hazard ratio 

(95% CI) 
P value 

Hazard ratio 
(95% CI) 

P 
value 

Hazard ratio 
(95% CI) 

P 
value 

Patients       

Age 1.0 (0.99-1.02) 0.65     

Sex female vs male 0.82 (0.58-1.17) 0.28     

Body Mass Index 0.99 (0.96-1.02) 0.36     

ASA (>2 vs. ≤2) 0.92 (0.68-1.23) 0.56     

Diabetes 0.90 (0.67-1.22) 0.52     

Metformin treatment 0.79 (0.51-1.22) 0.29     

Statin treatment 1.05 (0.71-1.56) 0.79     

Treatment-naïve patient 0.48 (0.36-0.66) <0.001 0.46 (0.32-0.65) 
<0.00

1 
0.46 (0.31-0.67) 

<0.00
1 

Cirrhosis 1.23 (0.67-2.28) 0.50     

Child-Pugh (B vs. A) 1.63 (0.79-3.36) 0.19     

Cause of liver disease 
(vs. alcohol) 

      

Viral hepatitis or mixed 0.82 (0.56-1.18) 0.28     

Hemochromatosis and 
others 

0.82 (0.38-1.76) 0.61     

NASH 0.52 (0.32-0.84) 0.007 0.67 (0.37-1.22) 0.190 0.67 (0.34-1.32) 0.245 

Steatosis 1.09 (0.80-1.49) 0.59     

Laboratory Data       

AFP ≥100 vs <100ng/mL 3.27 (1.63-6.55) 0.001 3.31 (1.87-5.87) 
<0.00

1 
3.31 (1.70-6.45) 

<0.00
1 

AFP (per unit) 1.0 (1.0-1.0) <0.001     

Prothrombin time 1.0 (0.98-1.01) 0.56     

Platelet count 1.0 (1.0-1.0) 0.81     

Albumin 0.97 (0.94-1.00) 0.057     

Bilirubin 1.02 (1.0-1.03) 0.11     

Creatinine 1.0 (1.0-1.0) 0.97     

MELD (>9 vs. ≤9) 1.17 (0.86-1.59) 0.33     

ALBI score 2 VS 1 1.33 (0.97-1.82) 0.07     

HCC       

Bifocal HCC (vs unifocal) 1.98 (1.27-3.06) 0.002 2.46 (1.60-3.77) 
<0.00

1 
2.46 (1.53-3.96) 

<0.00
1 

Trifocal HCC (vs unifocal) 2.50 (1.19-5.23) 0.015 2.70 (1.16-6.29) 0.021 2.70 (1.02-7.08) 0.044 

Tumor size <2 vs ≥2cm 0.99 (0.73-1.35) 0.968     

Steatotic HCC 0.59 (0.39-0.88) 0.011 0.81 (0.52-1.26) 0.35 0.81 (0.51-1.28) 0.364 

PTA       

PTA modality: MWA vs RF 1.1 (0.81-1.48) 0.54     

PTA imaging guidance: US 
vs CT 

0.96 (0.71-1.30) 0.81     

Harrell’s C statistic: 0.69 
AIC : 1256.97 

Abbreviations: CI, confidence interval; MWA, microwave ablation; RF, radiofrequency ablation; US, ultrasonography; CT, computed 

tomography; AIC, Akaike information criterion. 
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3.5) Overall survival (OS): 

During follow-up, 52 patients (24.1%) with unifocal, 11 patients (22.5%) with bifocal and 9 patients 

(56.3%) with trifocal HCC died (p=0.025). Death was related to HCC progression in 22/52 (42.3%) unifocal, 

9/11 (81.8%) bifocal and 8/9 (88.9%) with trifocal HCC patients (p=0.005).  

The 1-, 2- and 3-year overall survival rates were 96.9% (95%CI :93.9-98.5%), 83.9% (95%CI: 78.3-88.2%) 

and 74.7% (95%CI: 67.7-80.4), respectively, in the whole series. 

The 1-, 2- and 3-year overall survival rates for each group of uni-, bi- and tri-focal HCC patients are listed 

in Table 6. 

 

Table 6. Overall survival per year for each uni-, bi-, tri-focal group. 

Overall Survival rate per year 
Unifocal Bifocal Trifocal 

1-year 98% (95%CI: 94.8-

99.2%) 

91.4% (95%CI: 78.7-

96.7%) 

100% (95CI: not 

evaluable) 

2-year 85.3% (95%CI: 78.9-

89.9%) 

81.1% (95%CI: 65.6-

90.1%) 

78%.6 (95%CI: 47.3-

92.5%) 

3-year 77.9% (95%CI: 70.3-

83.9%) 

76.3% (95%CI: 58.1-

87.5%) 

27.5 % (95%CI: 4.4-

58.6%) 

 

The median OS was not reached for all groups, except for trifocal HCCs (30.3 months [95CI:19.3-not 

reached]) (Figure 4). Factors associated with OS in uni- and multi-variate analysis are listed in Table 7. 

Trifocal vs. unifocal HCC was independently associated with shorter OS (HR=3.30 (95%CI: 1.37-8.02) 

p=0.008), whereas bifocal vs. unifocal HCC was not (HR=1.60 (95%CI: 0.69-3.72) p=0.27).  Naïve patient 

(HR=0.42, p=0.007), AFP>100ng/ml (HR=3.03, p=0.008), MELD >9 (HR=2.84, p=0.001) and steatotic HCC 

(HR=0.12, p=0.038) were also found as independent predictors of overall survival. The predicting ability 

of the multivariate model was high (Harrel’s C index = 0.79). The results were internally validated using 

bootstrapping, except for those related to steatotic HCC. 
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Figure 4: Overall survival according to the number of HCC nodules. 

 

Table 7. Univariate and multivariate Cox regression models to predict OS (per patient 

Analysis) 

 Univariate analysis Multivariate analysis Bootstrapping (200 
replications) 

Variables Hazard ratio 
(95% CI) 

P 
value 

Hazard ratio 
(95% CI) 

P 
value 

Hazard ratio 
(95% CI) 

P 
value 

Patients       

Age 1.01 (0.99-1.04) 0.25     

Sex female vs male 0.67 (0.35-1.29) 0.23     

Body Mass Index 1.02 (0.97-1.07) 0.48     

ASA (>2 vs. ≤2) 1.79 (1.10-2.95) 0.020 1.14 (0.76-2.78) 0.25 1.46 (0.67-3.18) 0.34 

Diabetes 1.53 (0.94-2.48) 0.09     

Metformin 
treatment 

1.0 (0.49-2.0) 1.0     

Statin treatment 1.44 (0.83-2.49) 0.190     

Treatment-naïve 
patient 

0.59 (0.36-0.98) 0.041 0.42 (0.22-0.79) 0.007 0.42 (0.2-0.85) 0.017 

Local recurrence 1.12 (0.65-1.93) 0.67     

Distant Recurrence 1.50 (0.90-2.52) 0.12     

Non-Transplantable 
Recurrence 

4.78 (2.66-8.58) <0.001     

Cirrhosis 1.0 (0.46-2.1) 0.99     

Child-Pugh (B vs. A) 2.24 (0.47-10.62) 0.31     

Cause of liver disease 
(vs. alcohol) 

      

Viral hepatitis or 
mixed 

0.85 (0.47-1.53) 0.59     
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Hemochromatosis 
and others 

0.24 (0.03-1.7) 0.15     

NASH 0.71 (0.33-1.52) 0.38     

Steatosis 1.08 (0.65-1.8) 0.76     

AFP ≥100 vs 
<100ng/mL 

4.36 (2.12-8.96) <0.001 3.03 (1.33-6.91) 0.008 3.03 (1.1-8.37) 0.032 

AFP (per unit) 1.002 (1.001-1.003) <0.001     

Prothrombin time 0.97 (0.96-0.99) <0.001     

Albumin 0.93 (0.88-0.98) 0.006     

Bilirubin 1.04 (1.00-1.07) 0.026     

Creatinine 1.01 (1.00-1.01) 0.001     

MELD (>9 vs. ≤9) 2.28 (1.40-3.73) 0.001 2.84 (1.54-5.26) 0.001 2.84 (1.46-5.53) 0.002 

ALBI score 2 VS 1 1.48 (0.88-2.46) 0.14     

HCC       

Bifocal HCC (vs 
unifocal) 

1.1 (0.53-2.25) 0.80 1.60 (0.69-3.72) 0.27 1.60 (0.66-3.92) 0.30 

Trifocal HCC (vs 
unifocal) 

2.75 (1.34-5.63) 0.006 3.30 (1.36-8.02) 0.008 3.31 (1.15-9.49) 0.026 

Tumor size <2cm (vs 
[2-3]cm) 

1.07 (0.64-1.79) 0.790           

Steatotic HCC 0.18 (0.056-0.56) 0.003 0.12 (0.01-0.89) 0.038 0.12 (3.2 ^-18-
4.3^15) 

0.912 

PTA       

PTA modality: MWA 
vs RF 

1.34 (0.82-2.2) 0.24     

PTA imaging 
guidance US vs CT 

0.75 (0.48-1.24) 0.26     

Harrell’s C statistic: 0.79 
AIC : 356.36 

 

4) DISCUSSION: 
Although PTA is a clearly-validated treatment of BCLC 0-A HCC, data are lacking in the literature with 

respect to the impact on the outcome of the number of HCC nodules in Western patients, who mainly 

present non-viral liver disease. The occurrence of distant recurrence was three times higher in bi-/ tri-

focal versus unifocal (the 1-year cumulative distant recurrence rates were 21.8%, 61.9% and 68.8%, for 

uni-, bi-, and tri-focal HCC respectively). PTA of bi- and tri-focal HCC resulted in a high risk of very early (<6 

months) distant recurrence (38.8% and 50%, respectively). In a context of curative treatment, trifocal HCC 

patients exhibited short OS (27.5% at 3 years), by contrast with the OS reported for uni- and bi-focal HCC 

groups.  

Most cohorts [5,10,15–21] reporting on PTA for early-stage HCC come from Asia, where viral cirrhosis 

represents around 80% of liver disease, by contrast with the Western population, whose cirrhosis is mainly 

due to alcohol (57% of alcohol-induced liver disease, 25% of viral cirrhosis and 15% of NASH in our series). 

Higher mortality and recurrence rates are observed in patients with alcohol-related HCC, compared to 

viral aetiology [22]. Among Asian series, only few [16,18,19,23] described the  outcomes after PTA 

according to the number of HCC nodules. In a large Japanese cohort study, Shiina et al. (6) revealed that 

multifocal HCC was significantly related to distant recurrence (HR= 1.36 (95%CI: 1.16 – 1.59)) and shorter 

survival (the 5-year overall survival was 54.4% for multifocal HCC, compared to 64.6% for unifocal), but 

their analysis did not discriminate between bi- and tri-focal HCC. Moreover, in most studies[5–10,21], PTA 
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was performed under ultrasonography (US) guidance alone, whereas 45-54% of HCC candidates to PTA 

are invisible or inconspicuous under US [10,24], thereby leading to considerable selection bias. Here, we 

used a multimodal strategy (ultrasonography, CT scan with or without tumor tagging) to address all small 

HCC cases, and only considered central location as a technical contraindication. This strategy is likely to 

become the reference method [12,25].  

In our series, time-to-distant-recurrence strongly differed between uni-, bi- and tri-focal HCC groups (34.3 

months, 8.5 months and 5.3 months, respectively). Not surprisingly, this translated into significant 

differences in RFS (23.3 months, 7.7 months, and 5.2 months, respectively).  In 2019, Sempokuya and 

Wong [26] demonstrated that HCC patients who survived over 10 years after a curative treatment (liver 

transplantation, resection or ablation) had a mean time to first recurrence of 57.1 months versus 15.3 

months for those who did not survive. Classically, early HCC relapse (within 2 years) is considered as a 

metastatic phenomenon, whereas late relapse rather represents de novo carcinogenesis [27] . Tabrizian 

P et al. [28] reported that a time from resection to first HCC recurrence < 1 year was associated with 

shorter survival (in 356 patients who developed recurrence, the median survival was 14.3 months for 

those who developed recurrence before 1-year post-resection versus 28.7 months for those who 

developed recurrence 1-2 years after resection p<0.001). Tabrizian P et al. chose a 1-year cut-off because 

it was previously used in other cancers such as colorectal liver metastases [29,30]. A recurrence of one 

year, which can certainly be considered as early recurrence, frequently occurred in multifocal HCCs in our 

series (61.9% and 68.8% in bi- and tri-focal HCC, respectively). We aimed to apply a more stringent 

approach by looking at very early (<6 months) distant recurrence. In the trifocal HCC group, 50% of 

patients had already relapsed at 6 months after PTA (compared to 11% and 39% for uni- and bi-focal HCC, 

respectively), certainly revealing a dramatic rate of occult (i.e., radiologically-undetected) metastases. In 

2018, based on 3696 patients from the United States who underwent liver transplantation, Aufhauser et 

al.[31] reported a 37% rate with occult metastasis on explant pathology, which is similar to their 2-year 

distant recurrence rate, thereby suggesting that occult metastasis from primary HCC was the main cause 

of early recurrence after resection. These observations call for a strict follow-up after PTA. Moreover, 

radiologists should be aware of the risk of very early recurrence in bifocal HCC, which is even higher in tri-

focal HCC.  

We made the assumption that the earlier the tumor recurs, the earlier the patient is likely to drift to 

palliative treatment (≈ 40% in our series at first distant recurrence) and therefore, to worsen their 

prognosis. This might explain the median OS observed in trifocal HCC (30.3 months), which can be 

regarded as short for a curative treatment. Indeed, according to AASLD and EASL recommendations 

[32,33], median OS should be over 6 years in early HCC stage, but over 26-30 months in intermediate HCC 

stage. Interestingly, Zhang et al. [34] reported (in an Asian cohort) 5-year OS rates of 50.9% in the bifocal 

subgroup versus 17.5% in the trifocal subgroup (p=0.001) in small multifocal HCC treated either by 
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percutaneous, laparoscopic or by open surgical thermal ablation. Thus, the prognostic profile of small 

trifocal HCC, basically classified as BCLC A, is actually closer to that of BCLC B patients. In terms of 

prognosis profile, small trifocal HCC might be restaged in-between BCLC A and B, thereby reinforcing the 

necessity for BCLC subclassification in BCLC A patients, as was recently done in BCLC B/C patients [35,36]. 

These findings could also raise the question of treating these patients upfront with transarterial 

chemoembolization (TACE) rather than PTA. In a Japanese cohort, Takayasu et al. [37] reported a median 

survival of 37 months after TACE for trifocal HCC <3cm. Again, the context of predominant viral underlying 

liver disease is very different from ours in Western populations. In addition, TACE carries a 24.4%- 48% 

risk [38,39] of hepatic arterial damage, which may further impair intra-arterial therapies. A reasonable 

option, which may ultimately improve OS, would consist in treating small multifocal HCCs with repeated 

PTAs for as long a period as possible, in order to keep arteries patent, and preserve the possibility of 

further intra-arterial treatments. However, this approach was actually that used in most cases in our 

series. Our results clearly show that there is room for improvement. One solution would be to consider 

liver transplantation earlier, especially in trifocal HCC patients. The dramatic rate of very early recurrence 

strongly urges to put the patient on the waiting-list from the onset, and to use PTA as a bridge to 

transplant. According to our results, salvage transplantation might be preferred in bi- and tri-focal HCC 

patients, even though waiting for the first tumor relapse incurs the risk of facing non-transplantable 

recurrence. The optimal strategy is yet to be determined in the well-known context of graft shortage.  

Another strategy to improve the prognosis of these patients relates to adjuvant and/or neoadjuvant 

treatments. Very recently, the landscape of advanced-HCC treatment has changed with the combination 

of atezolizumab (anti PD-L1) and bevacizumab (anti-VEGF), which has become the standard 

treatment[40]. There is a strong rationale to combine PTA with immune checkpoint inhibitors to drive 

anti-tumor immune response [41–44]. Such an approach makes sense to limit the risk of distant relapse 

after PTA, and therefore the risk of ending up in palliative care. Several neoadjuvant or adjuvant trials are 

ongoing. Our team is conducting a multicenter randomized trial evaluating RFA of small HCC in 

combination with adjuvant atezolizumab and neoadjuvant atezolizumab/bevacizumab (AB-LATE02 trial, 

NCT04727307), with a stratification on the number of HCC nodules, in keeping with the results of this 

series. Finally, we confirmed here in a larger series with longer follow-up that steatotic HCC was 

independently associated with improved OS [45]. Steatotic HCC tumors belong to the G4 molecular sub-

class with more favorable prognosis and less frequent multifocality [46], as also noticed in this study. 

Several limitations to our study must be acknowledged. First, it is a retrospective and monocentric study. 

However, we conducted a strict clinical, biological and imaging follow-up over a long time (median: 36.6 

months) with no patient lost to follow-up and had our analyses internally validated using bootstrapping. 

Second, we chose to include HCC naïve and non-naïve patients, which might be regarded as a confounding 

bias. However, we adjusted for this covariate in our analyses. HCC-naivety was actually independently 



47 

associated with the occurrence of very early recurrence, RFS and OS, thereby highlighting that a patient 

presenting a very first HCC had a very different disease course and prognosis from patients with a past 

history of HCC. Given its high significance, we also stratified on this factor in the AB-LATE 02 randomized 

trial. Finally, as often in PTA studies, we performed a very limited number of tumor biopsies, which 

precluded us from investigating the influence of pathological subtypes of HCC.  

 

5) CONCLUSION: 
In conclusion, we showed that bi- and tri-focal HCCs in a Western population have a dramatically increased 

risk of distant recurrence with a very early median time-to-recurrence (close to 6 months after PTA), which 

translates into poorer RFS. OS after PTA of trifocal HCC proved to be significantly below what was 

expected after a curative treatment, ranging between that of BCLC A and of BCLC B patients. Liver 

transplantation should certainly be considered earlier in this sub-population. Reasonable hopes come 

from adjuvant/neoadjuvant trials based on immunotherapies alone or in combination.  
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COMMENTAIRE :  
La thermo-ablation percutanée (TA) est un traitement validé pour le carcinome hépatocellulaire 

(CHC) aux stades très précoce et précoce (BCLC 0/A). Il n’existait pas de données occidentales sur 

les résultats à long terme de la TA en fonction du nombre de nodules traités (uni/bi/tri-focal). 

Nous montrons, ici, que la récidive à distance est jusqu’à trois fois plus importante dans les 

groupes bi-/tri-focaux par rapport au groupe unifocal (le taux cumulatif de récidive à distance à 

un an était de 21,8 %, 61,9 % et 68,8 % pour les CHC uni-, bi- et tri-focaux, respectivement). Ce 

surrisque était particulièrement visible dès 6 mois post-traitement (38.8% et 50% de récidive à 

distance pour les CHC bi et tri-focaux respectivement). Finalement, dans un contexte de 

traitement dit « curatif », les patients atteints de CHC trifocal présentent une survie globale faible 

(27,5 % de survie à 3 ans), contrastant avec ce qui a été rapporté pour les CHC uni- et bifocaux. 

Au cours de la dernière décennie, la TA a été largement pratiquée et étudiée. La plupart des 

cohortes [1–9] proviennent d'Asie où la cirrhose virale prédomine (environ 80% des cas), 

contrairement à notre population occidentale (hépatopathie principalement liée à l'alcool). Nous 

savons désormais que la cirrhose alcoolique est un facteur péjoratif en termes de mortalité et de 

récidive par rapport à la cirrhose virale [10]. De plus, dans la plupart des études [1,2,9,11–14], la 

TA a été réalisée sous guidage échographique uniquement alors qu’il est connu que 45 à 54% des 

CHC candidats à la TA ont un CHC invisible en échographie [2,15]. Ici, nous avons utilisé une 

stratégie multimodale (échographie, tomodensitométrie avec ou sans marquage « lipiodolé » de 

la tumeur) pour traiter tous les petits (<3cm) CHC, et n'avons considéré que la localisation 

centrale que comme une contre-indication technique. Cette stratégie est en train de devenir la 

méthode de référence [16,17].  

Dans notre série, le délai de récidive à distance différait fortement entre les CHC uni-, bi- et tri-

focaux (34,3 mois, 8,5 mois et 5,3 mois respectivement) ; ce qui se traduit logiquement par une 

différence significative en termes de survie sans récidive (RFS) (23,3 mois, 7,7 mois et 5,2 mois 

respectivement).  En 2019, Sempokuya et Wong [18] ont démontré que les patients atteints de 

CHC ayant survécu plus de 10 ans après un traitement curatif (transplantation hépatique, 

résection ou ablation) avaient un délai moyen avant la première récidive, long, de 57,1 mois 

contre 15,3 mois pour ceux qui n'avaient pas survécu. Classiquement, la récidive précoce du CHC 

(dans les 2 ans) est considérée comme un phénomène métastatique alors que la récidive tardive 

représente plutôt une « carcinogenèse de novo » [19]. Tabrizian P et al. [20] ont rapporté qu'un 

délai entre la résection et la première récidive de CHC < 1 an était associé à une survie plus courte. 

Ils ont choisi le seuil d'un an parce qu'il a été utilisé précédemment dans d'autres cancers tels 

que les métastases hépatiques de primitif colorectal [21,22]. La récidive à un an peut 

certainement être considérée comme une récidive d’origine métastatique, elle est plus 

fréquemment survenue dans les CHC multifocaux dans notre série (61,9% et 68,8% dans les CHC 

bi- et tri-focaux, respectivement). Nous sommes allés plus loin, en examinant la récidive à 

distance très précoce (<6 mois). Dans le groupe des CHC trifocaux, 50% des patients avaient déjà 

rechuté 6 mois après la TA (contre 11% et 39% pour les uni- et bi-focaux). Cette constatation met 

possiblement en lumière le phénomène de métastases occultes (c'est-à-dire non détectées 

radiologiquement avant le geste). En 2018, sur une base de 3696 patients ayant subi une 

transplantation hépatique aux Etats-Unis, Aufhauser et al. [23] ont trouvé 37% de métastases 

occultes sur l’analyse anatomopathologique de l'explant, un taux similaire à leur taux de récidive 
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à 2 ans post-résection, suggérant ainsi que les métastases occultes du CHC primaire étaient la 

principale cause de récidive précoce après résection. Ces observations plaident pour un suivi 

strict après la TA et les radiologues doivent être conscients du risque de récidive très précoce 

dans les CHC bi- et encore plus dans les CHC tri-focaux.  

Nous faisons l'hypothèse que plus la tumeur récidive tôt, plus le patient a de risque de se 

retrouver vers stade avec traitement dit « palliatif » (≈ 40% dans notre série lors de la première 

récidive à distance). Ceci pourrait expliquer la médiane de survie observée chez les CHC trifocaux 

(30,3 mois), qui peut être considérée comme courte après un traitement « curatif ». En effet, 

selon les recommandations de l'AASLD et de l'EASL [24,25], pour les CHC de stade précoce, la 

survie globale médiane devrait être supérieure à 6 ans, alors qu'elle est de 26-30 mois au stade 

intermédiaire. De manière intéressante, Zhang et al. (34) ont rapporté (dans une cohorte 

asiatique) des taux de survie globale à 5 ans de 50,9% dans le sous-groupe bifocal versus 17,5% 

dans le sous-groupe trifocal (p=0,001) pour des petits CHC multifocaux traités par thermo-

ablation percutanée, laparoscopique ou chirurgicale ouverte. Ainsi, le profil pronostic des petits 

CHC trifocaux, classés en principe dans la catégorie BCLC A, est en réalité plus proche de celui des 

patients BCLC B. Les petits CHC trifocaux pourraient donc être reclassés entre les catégories BCLC 

A et B, renforçant ainsi la nécessité d'une sous-classification BCLC chez les patients BCLC A, 

comme cela a été le cas récemment chez les patients BCLC B/C [26,27]. Ces résultats pourraient 

également soulever la question de traiter d'emblée ces patients par chimio-embolisation trans-

artérielle (TACE) plutôt que par TA. Dans une cohorte japonaise (et donc un contexte différent), 

Takayasu et al. [28] ont rapporté une survie médiane de 37 mois après TACE pour un CHC trifocal 

<3cm. Cependant, la TACE comporte un risque estimé entre 24,4 % à 48 % [29,30] de lésions 

artérielles hépatiques qui peuvent entraver les thérapies intra-artérielles ultérieures. Dans tous 

les cas, la TACE est également affectée par le caractère multifocal du CHC. En effet, à partir d'une 

base de données internationale de plus de 4500 patients atteints de CHC intermédiaire, Han et 

al. [31] ont montré que le CHC multifocal était fortement associé à une diminution de la survie 

après TACE. Notre approche a été de traiter les petits CHC multifocaux par des sessions répétées 

de TA aussi longtemps que possible avant d’envisager un traitement par TACE (« économie 

artérielle »). Nos résultats montrent donc clairement qu'il existe une marge d'amélioration. L'un 

des moyens est d'envisager la transplantation hépatique plus tôt, en particulier chez les patients 

atteints de CHC trifocal. Le taux dramatique de récidive très précoce encourage fortement à 

mettre le patient sur la liste d'attente dans un premier temps, et à utiliser la TA comme « pont 

vers la transplantation ». La « transplantation de sauvetage » (i.e. après récidive) pourrait être 

utilisée dans les groupes bi- et tri-focaux, mais au risque de faire face à une « récidive non 

transplantable ». La stratégie optimale reste à déterminer dans le contexte bien connu de 

pénurie de greffons.  

Une autre stratégie pour améliorer le pronostic de ces patients concerne les traitements 

adjuvants et/ou néoadjuvants. Très récemment, le paysage du traitement du CHC au stade 

avancé a changé avec la combinaison de l'atezolizumab (anti PD-L1) et du bevacizumab (anti-

VEGF) qui est devenue le traitement de référence [32]. Il y a de fortes raisons de combiner la TA 

avec des inhibiteurs de points de contrôle immunitaires pour stimuler la réponse immunitaire 

antitumorale [33–36] et ainsi diminuer le risque de récidive. Plusieurs études sur le sujet sont en 

cours. Notre équipe mène actuellement un essai randomisé multicentrique évaluant la TA par 

radiofréquence sur petits CHC en combinaison avec l'atezolizumab adjuvant et 

l'atezolizumab/bevacizumab néoadjuvant (essai AB-LATE02, NCT04727307), avec une 
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stratification sur le nombre de nodules de CHC, en accord avec les résultats de cette série. Enfin, 

nous avons confirmé ici, dans une série plus importante avec un suivi plus long, que le CHC 

stéatosique était indépendamment associé à une meilleure survie globale [37]. Les CHC 

stéatosiques appartiennent à la sous-classe moléculaire G4  du CHC qui a un pronostic plus 

favorable et une multifocalité moins fréquente [38], comme nous l'avons également remarqué 

dans cette étude. 

Plusieurs limites de notre étude doivent être reconnues. Tout d'abord, il s'agit d'une étude 

rétrospective et monocentrique. Cependant, nous avons appliqué un suivi clinique, biologique et 

d'imagerie strict sur une longue période (médiane : 36,6 mois) sans aucun patient perdu de vue. 

De plus, nos analyses ont été validées en interne par bootstrapping. Deuxièmement, nous avons 

choisi d'inclure des patients naïfs et non naïfs de CHC, ce qui pourrait être considéré comme un 

biais de confusion. Cependant, nous avons ajusté cette covariable dans nos analyses. La naïveté 

du CHC était en fait associée de manière indépendante à la survenue d'une récidive très précoce, 

à la RFS et à la OS, ce qui souligne le fait qu'un patient présentant un premier CHC a un pronostic 

tout à fait différent de ceux des patients ayant des antécédents de CHC. Enfin, comme c'est 

généralement le cas dans les études de TA, nous avons effectué un nombre très limité de biopsies 

tumorales, ce qui a empêché d'étudier l'influence des sous-types anatomopathologiques du CHC. 
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ANNEXES / ILLUSTRATIONS : 
Cas rapporté n°1 :   

Patient masculin de 48 ans cirrhotique de cause alcoolique, sans antécédent de CHC (dit « patient 

naïf ») avec découverte d’un CHC trifocal, pris en charge par la suite par thermo-ablation 

percutanée dans notre établissement. 
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A et B : IRM initial de diagnostic. IRM pondération T1, injectée au Gadolinium, temps 

d’acquisition artériel. Mise en évidence de trois lésions centimétriques de CHC (flèches bleues) : 

segment VII, VIII et III.  

D et C : TDM sans injection per-procédure. Un tatouage « lipiodolé » tumoral (Lipiodol ultrafluide, 

Guerbet, Aulnay-sous-bois, France) après cathétérisme vasculaire des deux branches artérielles 

hépatiques selon la procédure précédemment décrite [16] a été réalisé (car lésions non visibles 

en échographie). Ce tatouage permet de repérer les CHC cibles sous forme de fortes 

hyperdensités spontanées (flèches bleues).  

E, F et G : TDM sans injection per-procédure. Sous guidage TDM-fluoroscopique une aiguille de 

micro-onde (Acculis MTA system Angiodynamics, Amsterdam, Netherlands) est placée au centre 

de chaque lésion. Le protocole de destruction tumorale est appliqué selon les abaques 

recommandés par le constructeur. Durée totale de la procédure (« tatouage » et destruction 

tumorale : 1h30min).  

H et I : IRM de contrôle à 6 semaines. IRM pondération T1, injectée au Gadolinium, temps 

d’acquisition portal/tardif. Cicatrice de thermo-ablation sans résidu local (flèches bleues) ni 

récidive à distance.  
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Cas rapporté n°2 :   

Patient masculin de 55 ans cirrhotique de cause alcoolique, aux antécédents de CHC traité par 

thermo-ablation. Pris en charge d’un CHC unifocal par thermo-ablation percutanée dans notre 

établissement. 

 

A et B : IRM de contrôle à distance de la thermo-ablation. IRM pondération T1, injectée au 

Gadolinium, temps d’acquisition portal. 

Mise en évidence d’un CHC infiltrant >5cm du segment VIII (étoile bleue) avec invasion vasculaire 

tumorale de la branche portale du segment VIII et thrombose de la branche portale droite 

(flèches bleues). Le caractère infiltrant de la lésion avec l’atteinte tumorale vasculaire rend 

la récidive « non transplantable ». Le patient a été pris en charge par traitement dit « palliatif », 

ici radio-embolisation.  
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➢ Respectueux (se) et reconnaissant (e) envers mes Maîtres, je 
rendrai à leurs enfants l’instruction que j’ai reçue de leurs pères. 

 
 
➢ Que les hommes m’accordent leur estime si je suis fidèle à mes 

promesses. Que je sois couvert (e) d’opprobre et méprisé (e) de mes 
confrères si j’y manque. 
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RESUME : 

La thermo-ablation percutanée (TA) est un traitement validé et bien étudié pour le carcinome 

hépatocellulaire (CHC) de petite taille (<3cm). Le CHC multifocal est apparu comme un facteur 

péjoratif principalement dans des cohortes asiatiques (population avec cirrhose virale) après TA 

sous guidage échographique uniquement. Malheureusement, il n'existe pas de données 

occidentales sur l'influence du nombre de nodules de CHC (uni-/bi-/tri-focal) sur la récidive et la 

survie après une TA multimodale. La récidive et la survie ont été extraites d'une base de données 

prospective de tous les patients ayant subi une TA pour un CHC au stade très précoce/précoce 

(BCLC 0/A) dans notre établissement. De janvier 2015 à avril 2020, nous avons analysé 281 

patients (92 % de cirrhose) présentant un CHC unifocal (216 patients), bifocal (46 patients) et 

trifocal (16 patients). Le délai médian de récidive à distance était de 34,3 mois (IC95% : 29,8-

46,9), 8,5 mois (IC95% : 5,1-12,1, p<0,001), et 5,3 mois (IC95% : 3-12,3, p<0,001) respectivement 

pour les CHC uni-, bi- et tri-focaux. La TA du CHC bi- et tri-focal était liée à un risque élevé de 

récidive à distance très précoce (<6 mois) (38,8% et 50%, respectivement). Dans l'analyse 

multivariée, le CHC bifocal par rapport au CHC unifocal (HR=2,46, p<0,001) et le CHC trifocal par 

rapport au CHC unifocal (HR=2,70, p=0,021) prédisaient indépendamment une survie sans 

récidive (RFS) plus courte. La durée médiane de survie n’a été atteinte que pour le groupe CHC 

trifocal (30,3 mois [95CI:19,3-non atteint]). Le CHC trifocal par rapport au CHC unifocal était 

indépendamment associé à une survie globale plus courte (HR=3,30 (95%CI : 1,37-8,02) p=0,008), 

alors que le CHC bifocal par rapport au CHC unifocal ne l'était pas (p=0,27).  En conclusion, les 

CHC bi- et tri-focaux ont un risque accru de récidive à distance, ce qui se traduit par une RFS plus 

faible. La survie globale après la TA d'un CHC trifocal est significativement inférieure à celle qui 

était attendue après un traitement curatif, se rapprochant des patient BCLC B et invite à une 

potentielle sous-catégorisation au sein du groupe BCLC A. La transplantation hépatique devrait 

certainement être envisagée plus tôt dans cette sous-population. Un espoir raisonnable provient 

des essais sur l’immunothérapie adjuvante/néoadjuvante. 

MOTS CLES :  

Carcinome hépatocellulaire (CHC), multifocal, uni-bi ou tri-focal, pronostic, thermo-ablation par 

radiofréquence, thermo-ablation par micro-ondes. 


