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‘there is strong statistical evidence to indicate 
that US-guided insertion of central catheters is 
more effective and safer than blind techniques in 
both adults and children. It may therefore now be 
considered unethical or lacking in common sense to 
withhold the use of this option’




•  “… It is my belief that there is enough 
evidence now … to support routine use of 
ultrasound in all situations…” 



… era il 1978 quando… 

Anesthesia & Analgesia 



…alcuni anni più tardi… 

Anesthesiology, 
1986 









Le prime esperienze… 

•  Vena giugulare interna 
– Approccio ‘out of plane’, in asse corto 





Puntura ecoguidata della VGI 

•  439 studi 
•  29 RCTs; 2 QRCTs; 2 non chiaro se RCT 
•  33 solo VGI 
•  2 VGI + SV (?) 
•  29 solo Eco 
•  6 solo doppler 
•  2 Eco-color-doppler 



Problemi 

•  Doppler o Eco-doppler 
•  Eco-assistenza 

– Alderson PJ, BJA 1992 
•  Ecoguida real-time 
•  Solo VGI 

–  In-plane + “Asse Lungo” 
– Out-of-plane + “Asse Corto” 

•  Tecniche non standardizzate e/o non ben 
descritte nei lavori 
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Eco vs Doppler/Eco-doppler 





•  Chiaro vantaggio dell’uso dell’eco-guida 
•  Puntura eco-assistita da abbandonare 
•  Non chiari vantaggi del doppler  



Linee guida internazionali di riferimento 

¨ Raccomandazioni AHRQ 
¨ Linee guida NICE 
¨ Linee guida pediatriche ESPEN 
¨ Linee guida BCSH  
¨ Position Statement AVA 2008 
¨ Position Statement ACS 2008 
¨ Linee guida ESPEN 
¨ Linee guida CDC Atlanta  2011 
¨ Linee Guida SHEA 2014 
¨  Linee Guida EPIC 3 



AHRQ Recommendations  

2013 

2001 









Vena Succlavia 

•  10 studi 
•  6 RCTs, 1 QRCT, 3 non ben determinato 
•  6 Eco B-mode 

– 1 puntura eco-assistita 
•  4 Eco B-mode + Eco-doppler 







Confusione terminologica 

•  La puntura eco-guidata della vena 
succlavia è SOVRACLAVEARE 

•  La puntura eco-guidata in regione 
sottoclaveare consiste nella puntura di: 
– Vena Ascellare  
– Vena Cefalica al torace 

















Scelta della vena

•  SEI CRITERI per scegliere la vena da 

incannulare

– Calibro

– Profondità

– Collassabilità con respiro

– Compressibilità da pulsazione arteriosa 

vicina

– Contiguità con strutture ‘a rischio’

– Praticità dell’exit site








‘In plane’ vs. ‘out of plane’ 



Asse lungo vs. asse corto 
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Versamento Pleurico/
Emotorace


•  Tecnica d’esame nel paziente supino

– scansioni longitudinali

–  linee ascellari medie e posteriori a livello del 

diaframma

•  Segno ecografico: 


– segno della tendina costo-frenica o curtain 
sign 




policy on privileging US 
(1)  Ultrasound imaging is within the scope of practice of 

appropriately trained physicians; 


(2) […] broad and diverse use and application of ultrasound 

imaging technologies exist in medical practice; 


(3) […] each hospital medical staff should review and approve 

criteria for granting ultrasound privileges based upon 
background and training for the use of ultrasound 
technology and strongly recommends that these criteria 
are in accordance with recommended training and 
education standards developed by each physician’s 
respective specialty.




•  Emergency ultrasound examinations are performed and interpreted by emergency 
physicians […] in the setting of the ED or a non-ED emergency setting such as out-
of-hospital, battlefield, space, clinic, or any remote setting.  

 

•  […] may also be performed in other hospital settings if needed for emergent 
situations. Other medical specialties may wish to use this document if they perform 
emergency ultrasounds in the manner described above.  

 

•  […] is a goal-directed focused ultrasound examination that answers brief and 
important clinical questions in an organ system or for a clinical symptom or sign 
involving multiple organ systems Emergency ultrasound is synonymous with the 
terms bedside, point-of-care, focused, clinical and physician performed. […] 

 

•  […] as described above uses a different paradigm than traditional, consultative 
ultrasound such as those ultrasound exams performed in US laboratories or 
departments 

 

•  Emergency ultrasound is an emergency medicine procedure, and should not be 
considered in conflict with exclusive “imaging” contracts seen with consultative 
ultrasound. 
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Il nuovo concetto che emerge dalla 
letteratura e dalla pratica clinica è:


• USO ‘CLINICO - INTEGRATO’ 
DELL’ECOGRAFO 

-  Per la scelta della vena 

-  Per la venipuntura 

-  Per la corretta direzione del catetere 

-  Per la esclusione di complicanze da venipuntura 

-  Per la verifica della posizione della punta 

-  Diagnosi di complicanze tardive non infettive: es. trombosi 

48 
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•  Color Doppler signals in the vena cava.



•  Increased colour signal due to turbulent flow during infusion 
of saline solution 






55 Intensive Care Med. 2012 Jul;38(7):1105-17. 



Valutazione Ecografica Preliminare 

1

Non esiste un sito ideale per il posizionamento di 
cateteri venosi centrali ma esso deve essere 
stabilito sulla base dell’integrazione (a) dell’esame 
ecografico preliminare, (b) del tipo di catetere e (c) 
della clinica 



Puntura Venosa Ecoguidata 2




Puntura Venosa Ecoguidata 
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…nel bambino e nel neonato… 







Valutazione Ecografica Preliminare 

Controllo della punta 

Diagnosi/Esclusione PNX/Emotorace 

Puntura ecoguidata 

Ecografia e Accessi Vascolari












INCIDENTI DI PERCORSO 
… 

l Centers for Disease Control Guidelines 
Prevention ICRI (CDC) 2011 

l American Society of Echocardiography and 
Society of Cardiovascular Anesthesiologists 
(ASE-SCA) 2012 

l American Society of Anesthesiology (ASA) 
2012 













Selection of insertion site 
“based on clinical need 
and practitioner 
judgment, experience, 
and skill”. 



??? 

•  Perché la puntura ecoguidata non è 
ancora recepita come standard?  
 



Lack of EBM 

•  Non ci sono molti studi fatti bene 
•  Confusione terminologica 
•  Ecografia B-mode & Eco-Doppler 
•  Cochrane Anesthesia Review Group: US 

meglio di landmarks per IJV, poche 
differenze per FV e SCV ma mancano dati 
su operatori poco esperti e in pazienti 
difficili (es. bambini e obesi) 

 



I paradossi dell’EBM 

•  L’EVIDENZA NON C’E’ … 
  … ma l’intervento è comunque utile 

l  L’EVIDENZA C’E’ … 
  … ma l’intervento è inutile 



Utilizzare l’EBM …  
  … “cum grano salis” 













US-GUIDED 
COMPLICATIONS ? 



§ Complications during US-guided CVC placement can occur  
§ Understanding how these complications can occur provides the operator 

with a mechanism to prevent their occurrence 

§ Operator training and experience are important in determining the 
complications associated 
 with the procedure 

§ Operator inexperience or the use of unsuitable equipment, particularly 
in the more challenging patient, may 
 increase rather than decrease complications 

§ There is a learning curve associated with  
 sonography, and guidance based on 
 misinformation can harm our patients 

AB Levitov 

§ “... the use of ultrasound remains highly operator-dependent, despite 
technological advances.” 



“It is therefore our responsability to develop 
training guidelines and incorporate them 
into our daily practice as well as our 
fellowship programs” 

D. Feller-Kopman 2007 

Ultrasound Guidance & Training 



La Consensus WoCoVA 



Training in US Guided VA Today 

•  Didactic Lectures = Knowledge 
 
•  Laboratory Training 

–  Ultrasound examination on healthy volunteer 
–  Hands-on Simulation 
 

•  Proctoring Phase 
–  Direct observation 
–  Tutored procedures on real patients 

•  Personal ‘untutored’ Learning Curve 
•  Final Clinical Audit 
 

Simula'on	

Training	

Clinical	Training	



Conclusioni 

•  La diffusione dell’ecoguida fra gli operatori è ancora 
incompleta 

•  L’ostacolo maggiormente percepito sembra essere 
rappresentato dal difficoltoso accesso al training 

•  Un ostacolo «occulto» è rappresentato da un difetto di 
evoluzione «culturale» nell’interpretare il ruolo degli 
ultrasuoni 

•  Questo ostacolo occulto si esprime in pubblicazioni 
concettualmente (più che statisticamente) inadeguate 



Grazie 


