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Radio Frequency Ablation 

 

 

• Jacques d’Arsonval (1851-1940): “alternating current > 10 kHz 
harmless to organisms”.  

 Medical application (urology, brain)  

• Launsberry 1961 first application in patient with liver tumor 

• 1952  Lortat Jacob:  “Hepatectomie droite reglée” 

• Radiofrequency: 3 kHz-300 GHz 

• Ionic agitation generates frictional heat 

• Heat dispersion through tissues 

– Time consuming 

– Dependent on adjacent structures (vessels) 

• Microwave more efficient (?) 
 

http://en.wikipedia.org/wiki/File:Arsonval.jpg
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Thermoablation 

• Why thermoablation of liver tumors? 

 

Resection “gold standard” 

 

……BUT……………. 

 

Majority of liver tumors: not resectable 



Tumorvolume as % of resected volume 

 In > 75% of patiënts with 

solitary CRLM, the tumor 

volume is < 20% of the total 

resected volume 

Overshoot ? 



Various approaches for tumor destruction 



Thermoablation: 

radiofrequency or microwave 

• Changing electromagnetic field 

• Ion movements: frictional heat 

(80°C) 

• Tumor and margin 

• Preop 3D planning essential 



57  year 

 recurrent CRLM   

after right hemihepa  and RFA  

7643582 



Approach 

Open 

•US guided 

•Maximal invasive 

Laparoscopic 

•US guided 

•Less invasive 

Percutaneous 

•CT guided 

•Minimal invasive 

 



Echokop in lijn met “aanvlieg route” 

 



 

Robotic/navigation systems 

Courtesy: Michiel Jannink, DEMCON 



 
Currently phantom testing 





Four meta-analyses since 2009 

• observational studies  

• retrospective studies 

• Bias ++ 

• No information on repeat treatments 

 2012 



Green: in favour of liver resection 

 

      

 

 

 



Morbidity & mortality 

• Green in favour of RFA 

              



UMCG results (BJS online) 





Percut RFA more frequently applied 

in repeat procedures 





adherent diaphragm 

necrotic ablated tumor 

vital recurrence 

pseudo-capsule 

surrounding RFA 

lesion 

THE problem of thermoablation:  

ablation site recurrence (ASR) 

Reported incidence 5 – 42% 



Relation applied energy and ablation 

zone volume in HCC vs CRLM  



Relation applied energy and ablation 

zone volume in bovine/pig liver 



Comparison of PH and percut RFA 

PH RFA 

Admission time 5-10 days 2 days/outpatient 

Logistics 1 PH/day 3 RFAs/day 

Invasiveness maximal minimal 

Costs high low 



How to proceed and improve? 

• Collaboration Technical University Twente 

and UMCG 

– FREENAVI trial 

– OPTISIZE trial 

– OPTIPOS trial: software based algoritm for  

overlapping positions in larger tumors 

 



FREENAVI trial:  
free-hand versus navigation guided needle insertion  

Primary endpoint: number of needle repositionings 

Sec endpoints: accuracy, targeting time, radiation dose, technical succes 

rate 

Evaluation at end procedure & 1-week CE CT scan  



OPTISIZE study:  

 resected human liver specimens: various perfusion flowrates  



Conclusions  

• Ablation not inferior to liver resection in selected patients: 

– Intensive imaging follow up 

– Low treshhold fo repeat intervention if incomplete 

– Dedicated team of surgeon AND radiologist 

• No RCTs: still needed? 

• To Do: 

– more basic research 

– MRI compatible ablation systems 

– Flexibele MWA naalden (endoscopic approach) 

– Temperature monitoring at the border of the AZ  

– Tumor type and parenchyma type based algortims 



Moor fire (Veenbrandje) 
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