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ÅResection, transplantation, ablation

Å5 y Overall Survival 50 ï75 %

Å~ 20 - 27% of patients candidates for surgical treatments

ïMinus 10% when applying restrictive criteria 

ïPlus 10-15% with thermal ablation

ÅAblation techniques

ïRFA, MWA, PEI, Cryoablation, AAI, IRE, LITT, HIFU

Curative treatments for HCC

Bolondi et. al, Semin Liver Dis 2012
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Ablation techniques

ÅMicrowave ablation (MWA)

ïDielectric hysteresis:

ïElectromagnetic field 

causes continuous rotation 

of H2O molecules (0.9, 2.45 

GHz)

ïFrictional heating of H2O-

rich tissues

üHomogenous distribution of 

coagulative necrosis

üTemperatures ~ 160-

180° C in few seconds

ÅRadiofrequency ablation (RFA)

ïResistive tissue heating:

ïAlternating electrical current 

causes oscillation of H2O 

molecules (375 to 500kHz)

ïDependent on 

ÅElectrical conductivity

ÅImpedance

üTemperatures ~ 100° C

üMonopolar vs. multipolar 

devices

ÅIrreversible Electroporation 

(IRE)

ÅHigh frequency high 

voltage short electrical 

pulses 

ÅNanopores in cell 

membrane leading to 

apoptosis

ÅExtracellular matrix 

speared -> no damage to 

bile ducts/ blood vessels

ü Minimal heat production
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Ablation Techniques

Lencioni R et al, Liver Cancer 2015
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Indications ïBCLC/ outside BCLC

Forner A, et al. Hepatocellular carcinoma. Lancet 2012
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ÅStrongest prognostic variables: 

ïChild Pugh Score

ïNo & size of tumors (single, <2cm)

ïInitial complete response

ÅLocal recurrence rates 7 ï24%

ÅMajor complications 4%

ü5y OS 40 ï75 %

Å!! 80% of the patients develop 

recurrent disease -> Long-term 

survival inþuenced by multiple 

different interventions

Outcomes of local ablation

Lencioni et. Al, Hepatology 2010

Sala et. al. Hepatology 2004
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ÅMost data favouring hepatic resection 1,2

ïHigher OS/ RFS/ DFS

ÅHOWEVER other data shows 3,4

ïResection > RFA regarding local recurrence and DFS 

ïNo significant differences in 1,3,5 y OS, DFS 

ïSome series even for tumors up to 5cm

ü BUT: lower morbidity/ mortality

Ablation (RFA) versus resection: controversy

3 Tiong L, et al. British Journal of Surgery 2011
4 Chen L et. Al. Ann Surg 2006

1 The Cochrane Library 2013
2 Feng Q, et al. J Cancer Res Clin Oncol 2015
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1. Intermediate stage B?

ï5 y OS within Milan: 41ï77% vs. outside Milan: 20ï75%
1

ïHighly heterogenous population 2

ÅTumor burden/ liver function

ÅDisease etiology/ comorbidities

ïVarying benefits from TACE

Indications beyond BCLC?

1 Tiong L, et al., British Journal of Surgery 2011

2 Bolondi et. al., Semin Liv Dis 2012
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2. Combination therapies ?

ïOS/ DFS (TACE & ablation) > monotherapy

ïSynergistic effects of both treatments

ïNo validated inclusion criteria/ optimal treatment schedule

Indications beyond BCLC?

OS DFS Morbidity

Wang et. al, Korean J Radiol, 2016
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3. Bridging/ downstaging?

ï EASL: Bridging with ablation (1st choice) or TACE (2nd choice) if 

waiting times exceed 6 month

ï Downstaging of patients initially within Milan versus outside Milan

Å Few data favouring concept

Å EASL: place patient on hold until  

downstaging is achieved and 

maintain for 3 month

Indications beyond BCLC?

Lu et. al, Hepatology 2005

Ravaioli et. al, Am J Transplant 2008
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Microwave ablation for HCC

Luo et al. W J Surg Oncol, 2017

Å Recent review RFA vs. MWA (3 RCT):

Å Complete response, local recurrence, 

OS similar

Å Subgroup tumors > 3cm: trend 

towards MWA> RFA

Å Postintervent. fever: MWA > RFA

Å Local recurrence MWA 14% (n = 480) 
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IRE for HCC?

Lyo et. al. Medicine 2017

Niessen et. al. Sci Rep 2017
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ÅGoal: accurate, complete ablation, 0.5 ï1 cm rim 

ÅAccess: open, laparoscopy, percutaneous

ÅImage-guidance: US, CT, MRI

üStereotactic navigation systems

ïEnhanced localization of intrahepatic lesions

ïEnhanced precision in tumor targeting

ÅTargeting trajectories

ÅñVanishingò lesions

Image-guidance

Lencioni R et al, Liver Cancer 2015

Tinguely et. al. Surg Endosc 2017
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ÅPercutaneous navigated ablations Bern 2015 -2016

ï110 patients, 190 malignant liver tumors (97 MWA, 4 IRE)

Å60 HCC patients

ïTarget lateral error: 3.4 +/- 2.0 mm

ïTime for probe placement: 8.8 min

ïComplications: 3 % (Grade I/IIIb)

ïLOS 1 day (1 ï13)

ï6 month follow-up:

ÅLocal recurrence rate: 15%

ïNot influenced by subcapsular location/                                                                       

vessel proximity/ BCLC

ÅIntrahepatic progression: 43%

ï8 transplanted (TTT 8.7 month)

Stereotactic image-guided procedures
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Å Multifocal HCC, cryptogenic origin

Å Portal hypertension, G2 Varices

Å St.p. 3x MWA

Å St.p. angiograpy (attempt TACE)-> 

complete stenosis of celiac trunc

Å Lesion Seg I

Stereotactic IRE for HCC 


