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				Ai	sensi	dell’art.	3.3	sul	conflitto	di	interessi,	pag	
17	del	Regolamento	Applicativo	Stato-Regioni	del	
5/11/2009,	dichiaro	che	negli	ultimi	2	anni	ho	
avuto	rapporti	diretti	di	finanziamento	con	i	
seguenti	soggetti	portatori	di	interessi	
commerciali	in	campo	sanitario:		

					Elesta,	IBSA,	Ipsen,	Lilly,	Merck,	Novo,	Theraklion.	

	

Conflitti di interesse 



Non	surgical	techniques	for	thyroid	tissue	ablation	

 radio frequency (RFA) 
 laser ablation (PLA)   micro-waves (MW)   HIFU  
 

percutaneous 
injection: 

sclerosing agents 
ethanol 

chemical physical ablation 

131I 

irradiation 

minimally-invasive 



300 µm 
fiberoptic 21 Chiba 

needle 

16-18	mm	

8-10 mm 

  

charring  

45°C B

5 mm 

Laser	Standard	Damage	Effect		



		
Feasibility: 
Radiology 

2000 

    Histologic examination: central cavitation area, rim of 
carbonization, coagulative necrosis, peripheral edema. 



Microvascular and power-Doppler assessment                          
after laser ablation of thyroid nodules  
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2014:	Italian	Multicenter	Study	on	Laser	Ablation	of	Cold	
Thyroid	Nodules.	Three-Year	Results		

	
Mean	volume	changes	(%)	at	6,	12,	24,	and	36	months	respect	to	baseline	values																														

in	Group	1	(active	treatment,	101	cases)	and	Group	2	(99	controls).	

Group 1 

Group 2 

JC&M 2014, in press 

36 months 24 months 12 months 6 months 

JCE&M	2014,	



•  mean nodule volume decrease: 70% 
(multiple treatments) 

•  complication rate: 0.5% 

JCE&M 2015 

2015: 
Large scale 
trials 



MEAN	VOLUME	REDUCTION	AT	12	MONTHS	

BASELINE	

12	MONTHS	

P<0,001 

Mean	volume	decrease	(mL)													
12	months	after	LAT	

Percentage	volume	decrease	(%)	
after	12	months	

68,1%	

27.2		

baseline 12 months 

8.8		

mL 

% 



LOCAL	SYMPTOMS	CHANGES:		
12	MONTHS	VS	BASELINE	

baseline 12 months 

49% 

10% 

Presence of  
symptoms 



COSMETIC	SIGNS	(NODULE	VISIBILITY)	CHANGES:	
12	MONTHS	VS	BASELINE	

baseline 12 months 

8 % 

86% Cosmetic signs 



Discomfort	Induced	By	Laser	Treatment	

86%	

10%	
04%	

PAIN	WAS	REPORTED	AS	MILD	AND	SHORT-TERM	BY	86%		
OF	TREATED	PATIENTS			

	repeatable		without	any	
problem	

repeatable		if	absolutely	
necessary	

not	repeatable		



A Comparison of Laser with Radiofrequency Ablation  
for the Treatment of Benign Thyroid Nodules  

A Propensity Score Matching Analysis 

Int J Hyperthermia, 2017 



High	Focused	Ultrasound	



HIFU	Procedure	



HIFU	Procedure	2.	



US pattern 1 hour 
after HIFU treatment 



• 	Small	size	nodules	(median	volume	3.4	mL)	
• 	12	patients	(partly	same	cases?)	
• 	Local	anesthesia	
• 	Mean	volume	reduction	vs	baseline:	48%	



•  73 patients in 3 groups (< 10 mL, 10-30 mL, > 30 mL 
•  Single session; 6 months follow-up 
•  Mean volume reduction vs baseline: 68% (Group 3: 48% vs 
Group 1: 77%) 



Echopulse	(HIFU)	

•  High-intensity	focused	ultrasound	(HIFU)	is	a	completely	
non-invasive	treatment	based	on	the	use	of	high-intensity	
ultrasound	waves	

•  HIFU	demonstrated	in	non	controlled	trials	a	clinically	
significant	efficacy	with	a	50%	mean	nodule	volume	
reduction	

•  HIFU	treatment	is	well-tolerated	and	devoid	of	major	
complications.	



MicroWaves	

(A)  16 G antenna, 10 cm long with 3mm radiating segment, designed to 
treat superficial (neck)  lesions <10mm in diameter  

(B)  16 G antenna with 5 mm radiating segment for larger superficial 
lesions 

(C)  14 G antenna, 20 cm long with11 mm radiating segment, designed for 
       abdominal lesions. 



• Local	anesthesia	and	conscious	
sedation	

•  Internally-cooled	16	G	MW	
antenna	

• 12	month	US	follow-up	
• Nodule	volume	decrease:	46%	
vs.	baseline	

• Several	major	and	minor	side-
effects.	



	

Which	are	the	
advantages	and	
disadvantages	of	the	
various	techniques?	



A Comparison of Laser with Radiofrequency Ablation  
for theTreatment of Benign Thyroid Nodules  

A Propensity Score Matching Analysis 

Int J Hyperthermia, 2017 



Comparative Efficacy of RF and Laser Ablation 
for the Treatment of Benign Thyroid Nodules 

Ha et al., J Clin Endocrinol Metab 100: 1903–1911, 2015 



Outcomes and Risk Factors for 
Complications of Laser Ablation for 

Thyroid Nodules 

Pacella et al., J Clin Endocrinol Metab 100: 3903–3910, 2015 



Efficacy,	Cost,	Indications	&	Limits	of	MITs	

PEI	 PLA	 RFA	 MW	 HIFU	

Efficacy	 +++	 +++	 +++	 ?	 +	

Safety	 +++	 +++	 ++	 -/?	 +++	

Cost	 +	 ++	 +++	 ?	 ++++	

Training	 +	 ++	 +++	 ?	 ++	

Indication	 Cystic		&	
complex	
lesions	

Solid	
nodules	&	
Recurrence	

Solid	
nodules	&	
Recurrence	
	

?	 Selected	
nodules	

Regina Apostolorum, 2017 



	

Take	Care:	

Complications	are	
rare	but	may	be	
relevant	



COMPLICATIONS	OF	LAT	FOR	UNRESECTABLE	CANCER		

Neck abscess treated with drainage and parenteral antibiotics 



Skin	burn	after	RFA	



HIFU	Complications	
	

Same	patient	after	24	hours:	large	area	of																						
oedema	of	sof	tissues	of	the	neck	



THYROID LESIONS 
CENTERS FOR LASER TREATMENT  



Conclusions	(1)	

•  Minimally	invasive	procedures	(MIT)	are	effective	tools	for	
symptomatic	non-functioning	thyroid	nodules	

•  Malignancy		should	be	ruled	out	with	two	cytological	
assessments;	extended	US	follow-up	is	appropriate		

•  Use	MITs	in	nodular	goiters	only	when	a	well-defined	
dominant	lesion	results	in	pressure	symptoms		

•  Use	MITs	in	young	patients	only	for	small	hyperfunctioning	
lesions	or	when	131-I	and	surgery	are	not	suitable.	



Conclusions	(2)	

•  Thermal	ablation	results	in	significant	volume	decrease	and	
improvement	of	pressure	symptoms	

•  The	procedure	does	not	require	anesthesia,	is	well	tolerated,	
and	at	very	low	risk	of	complications	and	thyroid	function	
abnormalities	

•  Treatment	requires	about	30	minutes	and	a	short	post-
treatment	observation	in	day	hospital	

•  HIFU	is	a	promising	non	invasive	procedure	but	is	still	less	
effective	than	LA	and	RF	ablation.	

	



Conclusions	(3)	

•  MIT	may	be	used	for	local	control	of	non	radioiodine-avid	
neck	recurrences	of	PTC		in	patients		who	are	not	candidate	or	
refuse	surgery	

•  MIT	is	specifically	indicated	in	patients	with	previous	repeat	
surgery	or	surgical	complications		

•  MIT	may	be	considered	as	an	alternative	to	surveillance	in	
PTMC	who	are	at	surgical	risk	

•  Treatments	should	be	performed	after	multi-disciplinary	
consultation	and	information	of	the	patient.	

	



	

Thank	You	&	Ready	for	Comments	


