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PEI 

   percutaneous ethanol injection (PEI) is a non 
surgical procedure adopted by some medical 
centers as a therapeutic extension of US-FNA 



Non	
  surgical	
  techniques	
  for	
  thyroid	
  4ssue	
  abla4on	
  

 laser ablation (PLA) 
 radio frequency (RF)  micro-waves  cryoablation  HIFU  electroporation  
 

percutaneous 
injection: 

sclerosing agents 
ethanol 

chemical physical ablation 

131I 

irradiation 

mini-invasive 



Post-­‐abla4ve	
  histological	
  changes	
  

•  coagula've	
  necrosis	
  

	
  

•  endoarteri's	
  and	
  vascular	
  
thrombosis	
  

•  granula'on	
  'ssue,	
  scarring	
  
and	
  shrinkage	
  of	
  the	
  area.	
  



Macroscopic appearance of an AFTN resected after 
(7 days) PEI 



PEI treatment:                 
immunohistochemical changes (SDH stain) 



PEI  
Clinical Indications 

•  Hot & Cold benign solid thyroid 
nodules 

•  Parathyroid  

•  PTC Cervical lymph node 
metastases  

•  Cystic thyroid nodules  
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PEI  
Clinical Indications 





PEI halves nodule volume in 50% of patients 



Hot Thyroid Nodule treated by PEI 





effective
ineffective

AFTN > 5 ml AFTN < 5 ml 

40% 
60% 

20% 

80% 













Limits of PEI. Solid 
Nodules 

•  The volume of thyroid tissue ablated by each 
injection is small and the injection of a large 
amount of ethanol in solid lesions increases the 
risk of extracapsular diffusion 

•  the number of ethanol injections, cost, 
discomfort and risk of the procedure increase 
while the probability of persistent therapeutic 
efficacy decreases 



•  20 simple or complex thyroid 
      cysts 
•  22 solid cold nodules 
•  6-month follow-up 



PEI  
Indications Proposed 

•  Hot & Cold benign solid thyroid 
nodules 

•  Parathyroid  

•  PTC Cervical lymph node 
metastases    

•  Cystic thyroid nodules  



How frequent are Cystic Nodules? 

  Thyroid nodules are cystic  in about 
20% of cases 

 
   Percentage of fluid is variable            

(at least  20% of whole nodule volume) 

 

Recommendations for management of cystic thyroid disease. 
 McHenry et all, Surgery. 1999 Dec;126(6):1167-71 









Are Cystic Nodules always 
benign? 



>10% 



MEDIANA MALIGNITA’: 15%  





Is a benign FNAB as reliable as in 
solid nodule? 

  The answer is Yes 
 
  FNABs is generally performed in two 

stages:  
a.  the cyst is relieved of the fluid and 

subsequently  
b.  material is aspirated  under US control 

from the remaing tissue complex 



   proceed directly to biopsy the solid part of 
the nodule to avoid a non negligible rate of 
hemorrhage within the cavity of the nodule 
after partial aspiration: 

 

    Diagnostic cytology: >90% 



Could Cystic Nodules be cured with 
simple fluid aspiration? 

 

   Cyst resolution occurres in about 
10 % patients after FNA  

 

Recommendations for management of cystic thyroid disease. 
 McHenry et all, Surgery. 1999 Dec;126(6):1167-71 



PEI of Cystic Thyroid Nodules 
% volume reduction after 1 yr  
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85.6 % 

7.3% 

Valcavi R & Frasoldati A., Endocrine Practice, 2004 



Am J Med. 1980 Jun;68(6):853-5.  Links  
The role of thyroid therapy in patients with thyroid cysts. 

McCowen KD, Reed JW, Fariss BL. 
 

    Twenty patients with benign thyroid cysts were studied in a 
prospective double-blind fashion to determine the effect of 
thyroid therapy on the recurrence of these cysts after aspiration. 
When the 10 patients receiving placebo medication were 
compared with the 10 patients ingesting thyroid hormone, no 
significant difference was found in the time either group was free 
of cyst recurrence. We conclude that thyroid 
therapy is not effective in preventing 
the recurrence of benign thyroid 
cysts after initial aspiration. 
 



Resolution of Recurrent Thyroid Cysts 
With Tetracycline Instillation  

LTC Gary L. et all 

 
 

Arch Intern Med. 1983;143(12):2285-2287 

     Nine patients with recurrent purely cystic thyroid nodules after one or 
two previous cyst aspirations were treated with repeat cyst aspiration 
and instillation of intracystic tetracycline hydrochloride. All but two of 
the patients' cysts resolved completely and have not recurred after a 
follow-up period of 12 to 50 months (mean=40). The remaining 
patients had a partial response that left them with clinically insignificant 
lesions. The procedure was well tolerated and obviated the need for 
further therapy in all patients. Cyst aspiration and 
tetracycline instillation is a safe and effective 
treatment of recurrent purely cystic thyroid 
nodules that eliminates the need for surgical 
excision.  





PEIT:	
  materials	
  
•  immagine	
  sonda	
  per	
  
ecoguidata	
  



PEI	
  Procedure	
  

•  a	
  disposable	
  22-­‐G	
  needle	
  is	
  inserted	
  (without	
  
anesthesia)	
  into	
  the	
  lesion.	
  

•  fluid	
  is	
  nearly	
  completely	
  removed.	
  

•  aspira'ng	
  syringe	
  is	
  subs'tuted	
  with	
  a	
  syringe	
  
containing	
  ethanol	
  .	
  



•  95%	
  sterile	
  ethanol	
  (	
  volume:	
  35	
  -­‐	
  50%	
  of	
  the	
  
aspirated	
  fluid	
  )	
  is	
  slowly	
  injected.	
  

•  needle	
  is	
  withdrawn	
  during	
  the	
  injec'on	
  of	
  0.5	
  ml	
  
of	
  xylocaine.	
  

•  a	
  neck	
  dressing	
  is	
  applied	
  without	
  pressure	
  on	
  the	
  
lesion.	
  

Procedure	
  (2)	
  



Pre-­‐treatment	
  
	
  17.6	
  ml	
  

AFer	
  ethanol	
  	
  
	
  10	
  ml	
  

1	
  month	
  aFer	
  PEIT	
  	
  
3.6	
  ml	
  

12	
  months	
  	
  
	
  0.4	
  ml	
  

Thyroid	
  cysts:	
  volume	
  changes	
  aFer	
  PEIT	
  



PEI in cystic thyroid nodules 
volume before and after treatment 

- 

0.6±0.6* 

Post-PEI 
Volume (ml) 
60 months 

Verde 1994 

Zingrillo 
1999 

2.5* 
Range 0.4-34.5 

14.5 
Range 1.5-65.8 

32 

3.0±2.4* 33.7±25.3 40 

Post-PEI 
Volume (ml) 
12 months 

Pre-PEI 
Volume (ml) 

base-line 

N 
pts 
 

*P<0.001 vs. baseline 



Efficacy of PEI treatment                      
Thyroid Cysts 

•  cases treated by PEI: 58 
(at least 5-years follow-
up) 

•  median number of 
treatments: 2 

•  effective: volume 
decrease > 75% and 
improvement of local 
symptoms 

•  ineffective: volume 
decrease < 75% and/or 
persistence of local 
symptoms 

86%

11%
3%

effective ineffective relapse



Which result with  
Mixed Thyroid Nodules? 

Some Clinical Problems 



Pre-­‐treatment:	
  
	
  13.7	
  ml	
  

AKer	
  ethanol	
  infusion:	
  
9.1	
  ml	
  

12	
  months:	
  	
  
3.3	
  ml	
  

	
  

Decrease:	
  76%	
  

Complex	
  nodules:	
  volume	
  changes	
  aFer	
  PEIT	
  



Results of Percutaneous Ethanol Injection (PEI) 
 in cystic thyroid nodules 

% vol.reduction: empty body vs mixed cysts 
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Empty body cysts 
N=169,  63.5 % 

Mixed nodules 
N=97, 36.5 % 

88.8 

8.8 

65.8 

4.7 

p<0.001 

Valcavi R & Frasoldati A., Endocrine Practice, 2004 



What to do with Cystic Nodules 
with Viscous Colloid? 

•  Stage 1: in case of ineffective aspiration, inject 
1 ml di ethanol for each 10 ml of nodule 
volume 

•  Stage 2: 2 weeks later, repeat procedure as in 
stage 1, then use a 20-gauge needle for 
aspiration.  When the cyst is empty do the 
usual procedure of PEI 

•  Nodule volume shrinkage reported after 1 yr: 
91% 

Zieleznik W et all, Thyroid , 2005 
Vol 15, n° 7, pp 683 



Is there a maximum nodule volume 
for  PEI treatment 

   Thyroid cystic nodules relapse more 
frequently after PEI if baseline  volume is 
greater than 20 ml and need more 
number of ethanol injection and longer 
follow up 

Jayesh SR et all 
Indian J Radiol Imaging 

August 2009 





Tolerability 
Experience of the procedure 

•  thyroid cysts                                                         
no patient defined the treatment as very 
painful and a new session would be accepted 
without any problem 

•  AFTN                                                                    
30% of patients defined PEI as very painful 
procedure and a different treatment would be 
considered if needed 



Risk-­‐	
  	
  and	
  cost-­‐benefit	
  ra4o	
  of	
  PEIT	
  

Advantages:	
  
	
  
•  Effec've	
  volume	
  reduc'on	
  
•  No	
  cosme'c	
  damage	
  
•  Mild	
  or	
  absent	
  pain	
  
•  No	
  hypothyroidism	
  
•  Negligible	
  cost	
  
•  No	
  heavy	
  technology	
  
•  No	
  general	
  anesthesia	
  
•  Outpa'ent	
  clinics	
  (15	
  

minutes).	
  

Disadvantages:	
  

•  Nodule	
  persistence	
  
•  Operator	
  with	
  experience	
  in	
  

US-­‐guided	
  FNA	
  

•  Complica'ons:	
  rare	
  and	
  
transitory	
  (learning	
  period)	
  

•  Repeated	
  treatments	
  in	
  
large	
  or	
  mul'locular	
  cysts.	
  







Thank you for  
your attention 


