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o Percutaneous Etanol Injection (PEI)

Percutaneous Thermal Procedures:   

• Ablation with  Radiofrequency

• Ablation with microwaves

• Ablation with Ultrasounds

• Ablation with Laser (LA)

It is possible to reduce the size of thyroid

nodules using mini-invasive procedures:
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La luce laser è costituita da onde della stessa lunghezza d’onda 

(monocromatica), in fase (coerente) e parallele tra loro (collimata) 

Cessione di energia in una piccola e ben determinata area di 

tessuto attraverso una fibra ottica flessibile di piccolo calibro 

(dell’ordine di micron) in modo preciso, controllato, e 

prevedibile

Gli effetti biologici sono dati dall’assorbimento dell’energia 

luminosa sotto forma di calore con conseguente vaporizzazione, 

necrosi e coagulazione del tessuto
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Early experience showed that thermal ablation by means of  Laser, 
RF or PMCT energy could reliably create foci of tissue necrosis no 

larger than 1.6 cm in diameter

*single ablation diameter with continuous operating Nd-YAG laser at 2 W-1000 J with 21G 

needles and 600 µm flap tip fibreoptics (Amin et al. Radiology 1995)

16-18 mm.*

8-10 mm*

charring

45°C





with  single source

with  four sources





Microscopic changes occurring in benign

thyroid nodule resected two years after laser

ablation.
Korean J Radiol. 2011 Sep-Oct; 12(5): 525–540.









Termoablazione laser

Tecnica

• Vengono inserite da 1 a 4 fibre ottiche Nd:YAG laser
all’interno della lesione sotto guida ecografica;

• Le fibre convogliano l’energia della sorgente laser
nel tessuto da trattare con notevole precisione ed in
tempi brevi;

• Il laser produce un’ area di necrosi coagulativa che
viene circondata da un anello di tessuto iperemico e
poi fibroso;

• La procedura permette di trattare una lesione di
diametro fino a 5 cm con 4 fibre a 1800 Joule l’una
in circa 10 minuti.







Procedure of LA

✓ During the LA, the patient is in the clinostatic

position with hyperextended neck. We do not use

any anesthetics and/or sedation

✓ The target nodule is monitored with ultrasound scan.

✓ The energy delivered reaches the tissue through the

optical fiber inserted in one or more needles and is

proportional to the size of the lesion (from 1600 to

6000 Joules per fiber, with powers of 2-5 Watts).

✓ Dispensing of energy is stopped once a suitable

portion of the nodular tissue has been destroyed, but

it can be interrupted at any time, if pain, discomfort

is reported or if the needle/s have to be repositioned.



Pull-Back technique

In the case of very bulky lesions,

up to 3 applications can be

performed by performing a "pull-

back".

By retracting the fiber and the

needle by 1-1.2 cm along the axis,

it is possible to treat the area that

had not been damaged by laser

energy.



DAMAGE 24 HOURS AFTER LA

✓ Vaporization zone: central hypoecho of endonodular destruction
✓ Carbonization zone: surrounding hyperechogenic (destroyed tissue + combustion gas)
✓ Necrosis zone: external hypoechoic  (necrotic tissue in reabsorption)





















Volume (ml) Pre-T. 3 months 6 months 1 year 3 years

N = 633

Median 16 7,5 

(- 53 %)

5,8

(- 64%)

5,8

(- 64%)

5,9 

(- 64%)

Minimum 10 4 2,4 2,4 2,2

Maximum 289 197 114 44* 31* 

* II° treatment

NON TOXIC THYROID NODULES: 
Our experience in Perugia



Complications

Mild fever 12%

Modest local pain 10%

Subcutaneous hematoma 0,5 %



Volume Pre-T. 3 

months

6 

months

1 year 3 years

N = 92

Median 12 7,5 5,1 5,1 5

Minimum 5 1,1 1,2 1,2 1,2

Maximum 278 191 107 42* 30*

* II° treatment

TOXIC THYROID NODULES: 
Our experience in Perugia
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