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Conflitti di interesse 



Radiofrequency Ablation of Benign Cold Thyroid Nodules: Initial 
Clinical Experience 
Young-Sun Kim, Hyunchul Rhim, Kyung Tae, Dong Woo Park, Sung Tae 
Kim 
Thyroid. April 2006, Vol. 16, No. 4: 361-367  

A total of 35 benign cold thyroid nodules in 30 euthyroid patients (M:F = 
2:28; mean age 39.1 years) underwent percutaneous RF ablation with a 1-
cm-internally cooled electrode. Seventy-seven percent (23/30) of patients 
required conscious sedation for discomfort. We evaluated the tumor size, 
cystic component, vascularity (by color Doppler US), and the severity of mass-
related symptoms before treatment. We assessed the therapeutic efficacy and 
safety of RF ablation by clinical and US follow-up (median 6.4 months). Main 
outcome and results: The volume of the tumors before ablation had a range of 
0.6–28.2 mL (mean, 6.3 mL). The residual volume was 53.5% ± 26.5% of 
original at 1.1–2.9 months (n = 32), 36.2% ± 27.4% at 3.0–5.9 months (n = 
20), 30.7% ± 25.0% at 6.0–8.9 months (n = 15), and 11.8% ± 10.9% at 9.0–
18.5 months (n = 13)  



RFA: 14Gauge fixed needle 



Curved needles release high frequency 
waves (460/500 kHz) and detect temperature 
and impedence at the top in real time.  

The electric waves induce heating in the 
tissue around. 



RFA complete heating 



Patients 
 Number 57 

 Sex 16♂ / 41♀ 

 Age range 28 - 88 

 Median age 63.8 

Nodules 
 Number 59 

 Volume min-max (ml) 2,5 / 180,2 

 Volume medium ±2 SD (ml) 34,5 ± 31 
Function 

 Cold Nodules 26 

 Hot nodules 33 
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Results US response: 
- 2 year follow-up 
- 1 to 3 (1.4) sessions 
- 70,9% volume reduction 



2008 RFA “moving – shot technique” 



Trans-isthmic approach method  



The electrode approach is made from the medial (isthmus) to the lateral (no
dule) part of the neck along the transverse axis of the targeted nodule. The 
position in front or behind the patient’s head, is depending on the position of
 the thyroid nodule to ablate.  
 



Ablation is begun with 30 W of radiofrequency power. If a transient hype
rechoic zone does not appear from at the electrode tip within 5–10 seco
nds, radiofrequency power is increased in 10-W increments up to 80 W.
 If the patient does not tolerate pain during ablation, the power is reduce
d or turned off.  Ablation is terminated when all imaginary units have cha
nged to transient hyperechoic zones.




Treatment 







EJE 2014 



Prospective randomized trial to assess RF ablation efficacy in the treatment of 

compressive benign thyroid nodules 

For this aim we selected a group of benign nonfunctioning medium sized 

thyroid nodules randomized to observation versus a single session of RFA 

We applied the moving-shot technique in Italy and Korea centers to compare 

results in groups with large experience in radiofrequency thermal ablation.   



Results: patients and energy 
delivered 

  Korea Italy P 

Females/Males 36/4 34/6 NS 
Age 39,5±9,5 56,5±14,2 0,06 

Ablation time 7,2±2,3 14,2±3,5 0,03 
RF Power 75,2±10,4 50,3±5,1 0,05 
Energy/ml 40,6±15,2 43,6±12,7 NS 

Thyroid function normal normal 
Complications none none NS 



Results: volume reduction 

  
Group A 
Volume 

(mean±SD) 
% Volume  

Group B 
Volume 

(mean±SD) 
% Volume 

Basal 14,6±3,1 - 14,4±3,3 - 

1 month 8,3±2,9 - 43% 14,8±3,5 +2,7% 

6 months 4,9±2,7 - 66,4% 15,2±3,5 +5,5% 

P<0.001 

Thyroid 2014 



Results: aesthetic/compressive symptoms 

  Group A 
Compressive 

Group A 
Cosmetic 

Group B 
Compressive 

Group B 
Cosmetic 

Basal 3,6±1,9 3,6±0,5  3,5±1,7 3,4±0,7 

1 month 2,0±1,7 2,3±0,7 3,2±1.9 3,4±0,9 

6 months 0,4±0,7 1,7±0,8 3,3±1,7 3,5±0,7 

Thyroid 2014 



Volume reduction: different countries 

  Group A- Korea 
Vol (mean±SD) 

      Volume 
reduction 

Group A – Italy 
Vol (mean±SD) 

     Volume 
reduction 

Basal 13,8±3,3 - 15,9±2,5 - 

1 month 7,0±2,6 47% 9,9±2,7 39% 

6 months 4,1±2,9 69% 5,9±2,2 65% 

P NS 

Thyroid 2014 



RESULTS ACCORDING TO DIFFERENT SIZE 





RADIOFREQUENCY	THERMAL	ABLATION		
FOR	BENIGN	THYROID	NODULES:		

RESULTS	FROM	AN	ITALIAN	MULTICENTER	STUDY	
	

Torino Mauriziano 

Torino Molinette 

Treviso - Venezia 

Verona 

Napoli Roma 

EJE 2018 in Press 



1. Assessment of nodules’ reduction after one session of RF 

thermal ablation of benign solid thyroid nodule consecutively 

treated form 2014 to 2016 in different centers in Italy with 

different experience in moving-shot tecnique 

2. Correlation between nodule shrinkage after RF and basal 

echostructure, nodule vascularity and presence of 

macrocalcification (escluded Egg-shell types) 

3. Correlation between nodule shrinkage after RF and basal 

volume 

	

STUDY	OBJECTIVES	
	



P<0.001 

Volume <70% 



	

RESULTS	IN	DIFFERENT	CENTERS	
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NODULES’	REDUCTION	and	BASAL	VOLUME	
	

P NS 



US	echostructure	 Macrocalcifications	 US	vascular	pattern	

	
	
	

	
	
	
	

 
 
 

P<0.003 P NS 



DEGREE TYPE number Recovery time (day) % 
Major Voice change 

Nodule infection 
1 
1 

3-7 
30 

0,4 

Minor Edema 
Superficial ematoma 
Muscle ematoma 

20 
25 
7 

0,2 
7 
14 

15 

Side effects Pain 
Cough 
Fever 

42 
1 
2 

Intraoperatively 
Intraoperatively 

1 day 

13 

Permanent complications 0 

	

COMPLICATIONS	
	











LONG TERM RESULTS 

126 benign cold nodules 

Volume <10ml (min diameter 
>20mm) 

Recurrence 5.6% 

Complications 3.6% 













Results: volume reduction 

Baseline 20,5 ml After 1 year 8,7 ml After 5 years 6,9 ml 



STATEMENT 

Percutaneous 
radiofrequency thermal 
ablation (RFA) is 
currently considered an 
effective tool for the 
management of benign 
thyroid nodules 



Scientific data confirm the overall efficacy of RF ablation 
for treating compressive benign thyroid nodules 
 
Therapeutic efficacy is mantained during follow-up 
 
Some US-findings easily detectable before treatment can 
predict final shrinkage  
 
RF ablation can be considered a safe and effective 
alternative to surgery for the treatment of compressive 
benign thyroid nodules 

	

CONCLUSIONS	
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