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Heating and tissue 

Temperature (°C)!

< 40!

40-49!

49-70!

70-100!

100-200!

!

>200!

Cellular Effect!
No significant cell damage!

Reversible cell damage!

Irreversible cell damage (denaturation)!

Coagulation (collagens converted to glucose)!

Desiccation (boiling of intra- and extra-!

cellular water)!

Carbonization!
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    Heat induced radiofrequency 
ablation (RFA) is a consolidated, 
sa fe and min imal ly invas ive 
approach for the treatment of 
neoplasms of different organs (liver, 
kidney, spleen, prostate, breast, lung 
and bone) 

RFA: previous applications 
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RFA and the thyroid 
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Spiezia et al. JAGS, 55(9):1478-1479, 2007 

39 elderly patients with cytologically 
benign compressive TN underwent 
RTA (hook umbrella, Starburst, RITA 
Medical Systems, Mountain View, 
CA).  
 
Pressure symptoms in the neck 
improved in all patients, with 
complete symptom disappearance in 
most.  
 
No patient needed hospitalization 
after RTA, and no major complication 
was observed.  

TN volume decrease 6 months after RTA: 74% 



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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US response: 
- 2 year follow-up 
- 1 to 3 (1.4) sessions 
- 70.9% reduction 
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RFA:  saline infusion 

14 G Talon®  

16 G Uniblate ®  
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Different Technology: cold needle, 18 G 
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   Internally cooled needle 



The “moving – shot technique” 





1 to 6 (1.4) sessions 
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(MOVING-SHOT - personal series -  first 73 
cases) 
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Mean volume reduction according to the 
delivered energy/ml of the nodule volume  

y = -0,4758x
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Open Issues 

•  Different nodule population 

•  Different needles 

•  Different methodology of treatment 

•  Only retrospective/perspective, not 
randomized studies available 
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Perspective 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 

(40) or  to a single session of RFA (40). 

We applied the moving-shot technique in Italy and Korea 

centers to compare results in groups with large experience 

in radiofrequency thermal ablation.   

Design of the study 
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Treatment Methodology


Moving shot technique (Baek protocol)

Trans-isthmic approach in a single session treatment

Internally-cooled electrode (1-cm active tip) Starmed 18G.

Power: 35-80 watts

Ablation time: less than 20 minutes (only ablation time) 
 
Other methodological aspects

Use only local anesthesia (mepivacaine)

No skin incision to prevent unnecessary scar

No aspiration of small fluid collection in the nodule when present. 
Neither analgesia nor sedation before or during the ablation

 
If  the patient experienced intolerable pain during RF ablation, the power was 
reduced or turned off for several seconds, and when the pain or discomfort 
dissipated, the procedure was continued. 
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Results: pts 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 
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Results: volume reduction 

  
Group A 
Volume 

(mean±SD) 
% Volume  

Group B 
Volume 

(mean±SD) 
% Volume 

Basal 15.1±3.1 - 14.4±3.3 - 

1 month 8.3±2.9 - 40% 14.8±3.5 +2.7% 

6 months 4.6±2.7 - 70% 15.2±3.5 +5.5% 
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Volume reduction: different countries 

  Group A- Korea 
Vol (mean±SD) 

      Volume 
reduction 

Group A – Italy 
Vol (mean±SD) 

     Volume 
reduction 

Basal 13.9±3.3 - 16.4±2.5 - 

1 month 7.0±2.6 45% 9.9±2.7 35% 

6 months 3.7±2.9 73% 5.5±2.2 66% 
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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 
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•  In our eight-year experience, RFA was very effective 
in obtaining a reduction of both volume and 
compressive symptoms of benign non-functioning 
solid thyroid nodules. 

•  The lack of a controlled randomized study including 
a large population, could have limited, until now, a 
wide acceptance of this technique.  

•  The results of the ongoing international study, if 
confirmed at a longer follow-up, could definitely 
establish the efficacy and the safety of RFA for the 
treatment of thyroid nodules.  

  

Conclusions  
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•  Our randomized study can provide useful information 
regarding technical procedure and clinical indications 
for selecting patients in order to obtain optimal 
nodule shrinkage, without serious side effects. 

•   Training in interventional ultrasound techniques is 
mandatory for a safe use of this therapeutic tool and 
for a good outcome. 

•  RFA  could save money for the public health system. 
  

Further considerations 
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