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Advances in percutaneous ablation for 
hepatocellular carcinoma



First case

o 59 years old male

o Child-Pugh A6 HBV related cirrhosis (treated) 

o Grade II esophageal varices

o Platelets count: 98 000 / mm3

o Bilirubin: 9 mg/L 

o Albumin: 34 g/L

o Prothrombin time: 77%

o Liver stiffness: 22 Kpa

o Alpha-fetoprotein: 478 ng/ml

o PS 0, ECOG 0



Pretherapeutic imaging

5 cm



1. Transplantation

2. Resection

3. Ablation

4. TACE

5. Other

Which treatment?



  BCLC staging

PALLIATIVECURATIVE



Transplantation not realy possible 
in first line  

2.3 Patients / graft 
 

LT indications

Mean time to LT for HCC in France : 12.2 months



Risk of recurrence post-LT
   ≤ 2 : low     > 2 : high

Duvoux C et al. Gastroenterology 2012
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Scoring for liver graph allocation :
MELD & Risk of post LT recurrence 
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Our patient?
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Cuchetti et al, J Hepatol 2016
Boslelawski et al, Br J Surg 2012

Gastroenterology 2006



1108 patients (386 with vs 722 without HP) in 8 studies

HVPG:
≥ 10 mm Hg

PVP:
≥ 20 cm H2O

Surrogate:
GEV or 

Plt.< 105/ml or
Spleen > 12 cm

Pooled

Odds Ration, CI95% 
Liver decompensation

14.99

2.48

2.56

Berzigotti, Bruix, Hepatology 2015

Portal hypertension (CSPH): Resection?



Ablation or resection ?

Ablation Resection

2 or 3 nodules Distant Same segment

Localization Deep Superficial

Liver function Gooda Excellentb

Portal Hypertension Yes No

Mortality 0.3% 1%

5-yrs survival
76% in patients 

eligible for 
resection

75%

a Malades appartenant principalement à la classe A ou B  de Child-Pugh
b Malades appartenant principalement à la classe A de Child-Pugh.avec bilirubine normale et sans hypertension 
portale



  BCLC (AASLD/EASLD)



Percutanous ablation

US
control

Radiofrequency 
ablation



>3 cm: with centrifugal ablation methods 
no safety margin can be reliably achieved 
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No touch multibipolar RFA for HCC within Milan criteria





On October 2009 : 

o Near no touch 
RFA consisting in inserting 
 7 straight electrodes with 
4 cm active tips: 6 in 
square configuration at 
periphery of the tumor 
and 1 in its center. 

o 200 kJ in 42’ minute of 
application time has been 
delivered 

o 2 days of hospital stay 



One month later

AFP: 2 ng/ml  



5 years later

0 recurrence



2nd case
o 56 years old female
o Child-Pugh A6 HCV (treated) and alcohol related 

cirrhosis (alcohol up-take non stopped)
o 2 years ago successfully treated by NTmbpRFA 

for binodular HCC (grade III, AFP 25 ng/ml) 
o HVPG = 10 mm Hg
o Platelets count: 94 000 / mm3
o Bilirubin: 24 µmol/L 
o Albumin: 32 g/L
o Prothrombin time: 75%
o Alpha-fetoprotein: 69 ng/ml
o PS 0, ECOG 0



Pretherapeutic imaging

5 cm 
Infiltrative 
tumor of 

caudate lobe
&

Vp3 I



1. Transplantation

2. Resection

3. Ablation

4. TACE

5. Other

Which treatment?



Which BCLC stage? 

PalliativeCurative           ≠



What could we expect from sorafenib? 



o 18 Patients
o 35-90 mm 

(52mm±16)
o 12 (66%) infiltrative  
o 4 (22%) (Vp2/Vp3)





Which technique of ablation could be 
selected for our patient? 

No punctionable 
arterial feeder

o Intra arterial 
ethanol 
injection

o Multibipolar RFA
    (abla-thermy)

Main bile duct 
confluence in 

vicinity

o Sum of size of 
nodules < 7 cm

o Bilirubin > 20µmol/L
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Minimal thermal effect (<30%)  : 

↘  risks of collateral damages, 

No treatment failure due to cooling effect of blood flow  

90x70μS 
pulses

1000-3000V  
20-50A

According to tumor size 
- from 2 to 6 electrodes 

- From 1.5 to 2.5 cm spaced 

+ -

At cell scale 
- Disruption of cell membrane   

- Apoptosis and necrosis

Shrinkage +++

Principle of Irreversible Electroporation (IRE)     



Radiology. 2017 Apr 28:161413. doi: 10.1148/radi

Radiology. 
2017 Apr 
28:161413. 
doi: 10.1148/
radiol.2017161413.

58 Patients with 75 HCC 
treated by IRE

IRE: a non thermal ablation

Overall freedom of local 
tumor progression of 75 
HCC in 58 patients

https://www-ncbi-nlm-nih-gov.gate2.inist.fr/pubmed/28453431


On July 2013 : 

o 6 straight electrodes with 2 
cm active tips (2 cm 
distance) inserted under 
fused US/MR guidance along 
the main axis of left portal 
vein tumor invasion up to 
caudate lobe. 

o 90 RF pulses of 90µs 
between each pair of 
electrodes combinations (n 
= 15) at > 2000 V reaching 
at least 20 A. 

o 2 additional cycles after 
pull-back of 2 cm



Early MR follow-up (72h)



May 2017 last news (57 months after IRE) 

o 23 months after 
IRE FU showed 
distant 8 mm 
recurrence in 
segment VIII 
successfully 
treated by IRE

o Since tumor 
progression free

 
o Last AFP: 7 ng/mL
 



Summary

 Advances in ablative techniques and 
technologies offer new aggressive therapeutic 
managements for large and more locally 
advanced tumor.  

     
  Wide range of procedures allow safe and 

efficient ablation of all tumors including:
● Large HCC
● Abutting or invading biliary/vascular structures

 Patients with large/locally advanced tumors 
must be referred to expert centres to benefit 
from these procedures in order to allow a 
possible “switch” from palliative to curative 
management.
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