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• Radiofrequencies (RFA) 

• Microwaves (MWA) 

• Laser (LITT) 

Electromagnetic - 
Thermal 

• Irreversible Electroporation (IRE) 
Electromagnetic - 

Biological 

• High Intensity Focused Ultrasound (HIFU) 
Mechanical - 

Thermal 

• Cryoablation (CWA) Thermal 

• Percutaneous Ethanol Injection (PEI) 

• Transarterial Chemoembolization (TACE) 
Chemical 

TECHNIQUES ON THE MARKET 

Different techniques can be classified according to energy type: 



RF                                     M

W 



RFA Basic Understanding 

Tumor Electrode insertion. Ions in the tissue. 

Negative ions are attracted 
to the direction of the 

electrode. 
 

Positive ions are attracted 
to the opposite direction of 

the electrode. 

Ionic change in the tissue 
when the electrode is positive. 

Ionic change in the tissue 
when the electrode is negative. 

Positive ions are attracted 
to the direction of the 

electrode. 
 

Negative ions are attracted 
to the opposite direction of 

the electrode. 

Friction heat is created  
by 400,000 cycles of the ion movement.  

Stop ablation if a planned 
ablation zone is formed. 

Pull out slowly. 



Targeting order: Upper pole -> Mid pole-> Lower pole 
                        Deep-> Shallow 



MW ablation 
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What are indications for RFA for 
benign thyroid nodules? 

1- RFA is indicated for patients with benign thyroid  
nodules complaining of symptomatic or cosmetic problems 
(>2cm ) 
 

2- Thyroid nodules should be confirmed as benign on at  
least two US-guided FNA or CNB before RFA 
False negative rate <3 
Nodule >4-5 cm suitable for RF  
CNB sensitive for follicular neoplasm 
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 Single benign diagnosis on FNA or CNB  

is sufficient when the nodule has US features  

highly specific for benignity (isoechoic  

spongiform nodule or partially cystic nodules 
with intracystic comet tail artifact) and AFTN 
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What are indications for RFA for  
benign thyroid nodules? 

 1-5. RFA can be indicated for AFTN, either 
toxic or pre-toxic suitable for  AFTN < 20 
ml  

 No hypothyroidism 
 No radiation exposure 
 No scar 
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First sono 6 m follow 
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Dissection with salin 
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Location 



A 23 y old girl from Kuwait 

15 



16 



What are indications for RFA for  
recurrent thyroid cancers? 

 RFA can be performed for curative or  
Palliative purposes in recurrent thyroid 
 cancers at thyroidectomy bed and cervical  
lymph nodes for patients at high surgical  
risk or who refuse surgery 
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Curative  
<2cm 
< 4 LN 
No metastasis beyond neck 
Palliative  
Repeat 
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Primary thyroid cancer  
 The 2017 guideline recommends that    
RFA can be considered in selective patients 
(i.e., in patients who refuse surgery or who 
cannot undergo an operation). 
 

 RFA remains an experimental tool that    
requires further investigation. 
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Follicular neoplasm 

FNA high false positive 
CNB more sensitive 
 Increased conservative in selected  
patient  
RFA <2 cm ??  
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What is appropriate technique for R

FA of benign thyroid nodules? 
 

 For pain control of RFA of benign thyroid 
nodules, local anesthesia, rather than general  
anesthesia or deep sedation, is recommended.  
 
 For RFA of benign thyroid nodules, trans isthmic  
approach method and moving-shot technique are  
recommended as standard Procedure ( lateral  
approach in China and Italia ) Interval 1-3 months. 
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What is appropriate technique for RFA 
of recurrent thyroid cancers? 
 
 For RFA of recurrent thyroid cancers, 
perilesional lidocaine injection, 
Hydrodissection (dex .5 ) technique,  
and moving shot technique are  
recommended as standard techniques. 

32 



What is appropriate clinical, laboratory, and non   
functioning benign thyroid nodules and recurrent 
cancer after imaging evaluation for  RFA? 
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What is appropriate composition of 
benign thyroid nodules for RFA?  
RFA is recommended as first-line  
treatment method for solid and predomi
nantly solid   nodules, although it is also 
effective treatment method to manage                       
nonfunctioning thyroid nodules,  
regardless of degree of  solidity 
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EA is recommended as first-line  
treatment method for cystic and  
predominantly cystic nodules. RFA can be 
recommended as next step in cases with    
incomplete resolved symptom or                 
recurrence following EA 
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Is single treatment enough for patients      
with non-functioning thyroid nodules? 

 According to size and location of nodule, 
additional treatment may be required.        
Additional treatment may be considered 

     if nodule shows marginal regrowth or if 
     cosmetic or symptomatic problems are 
     incompletely resolved ,VRR > 50 
     Nodule > 20 ml 

36 





Is RFA safe and tolerable procedure? 

RFA is safe and well-tolerated and 
is associated with low incidence of 
complications when performed by 
experienced operators. 
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Complication: 
 Major  
Nerve injuries (recurrent laryngeal  
nerve, cervical sympathetic ganglion  
brachial plexus and spinal accessory nerve)   
nodule rupture ( conservative )  
Permanent hypothyroidism. 
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Complication: 
Minor 
Hematoma ( compression 30m -2h ) 
Vomiting 
Skin burn  
Transient thyrotoxicosis,  
Lidocaine toxicity,  
Hypertension  
Pain 
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pregnant women or patients  
with electrical devices, such as a  
cardiac pacemaker .  
The 2017 guideline recommends  
that a new device, i.e., a bipolar  
electrode, can be a safer option  for 
these patients 
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Thyroid cystic mass 
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Aspiration 
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RF Ablation Of Mural nodule and cystic wall  
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Complications (multicenter study) 
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20 patients, 28 nodules,. 
 The major 

 
 
 

 
 The minor 

•voice changes 
•brachial plexus injury 
•tumor rupture 
•permanent hypothyroidism  
•complications were hematoma ( n = 1) 
•skin burn 
•vomiting ( n = 1) 


