
Tip Location dei PICC e dei CICC
Tip location for PICCs &CICCs

Daniele G. Biasucci



Ultrasound-based /p loca/on for PICCs & CICCs

• Rationale
• Recommendations and Guidelines
• Published Evidence (EBM) 
• Ultrasound Views
• Bubble Test
• Training



An old technology

has become
disruptive innovation!

How an old technology has become a disruptive innovation
       
    Resa Lewis, TEDMED Talks



Pre-procedural US evaluation

Exclusion of early and late complications

US guided puncture

Tip navigation and Tip location



• Answer simple clinical questions
• Focused ultrasound view

• Clinically guided
• Rapid

• exam time approximately 2 min
• Simple interpretation

• Which is the safest vein to be punctured?
• Which is the proper and safe approach?
• Is the needle inside the vein?
• Is the guidewire and/or the catheter travelling towards the right 

direction?
•Where is located the tip?
• Is there any complications?
• …

CLINICALLY-INTEGRATED POCUS in VA placement



Ra#onale – Common Sense
• In regard to the prevention of primary malposition US may play two

roles:
• As a „tip navigation“ technique
• As a „tip location“ technique

• Rule-out a suspected late malposition
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Limitations

• Lack of standardiza?on
• Ultrasound View Protocol

• Possible Solu+on à ECHOTIP protocol
• Bubble test

• Further studies needed
• Possible Solu+on à Pi7ru+ et al. 1 second 

• Imperfect Reference standard
• CXR
• 1 study on children US vs IC-ECG (Pi$ru' et al.)

• Small Sample Size



Ultrasound Views



•Modified Suprasternal
•Modified Parasternal
• Apical 4 Ch
•Modified Apical 5 Ch
• Subcostal 4 Ch
• Subcostal bicaval
•Modified Subcostal



Modified Suprasternal



Modified Suprasternal



Modfied Right Parasternal



Modfied Right Parasternal



Apical 4 Chambers View



Modified Apical 5 Ch View



Subcostal 4 Ch view



Subcostal Bicaval View



Modified Subcostal 
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• Applicability 96% (96 out of 100 cases)
• 4 cases, both the subcostal window and the 

apical window were not sa?sfactory, due to 
burns and/or presence of open surgical 
wounds
• In these cases, ?p loca?on was assessed by 

IC-ECG only. 

• Feasibility 100% (96 out of 96 cases) 
• In all 96 pa?ents micro-bubbles appeared in 

the right atrium immediately (within 1s), 
confirming the proper loca?on of the ?p at 
the CAJ 

• First study ever tesDng 
applicability and 
feasibility of the 
ECHOTIP-Ped Protocol



Bubble Test



Bubble Test
--

Subcostal Bicaval



Bedel et al.



Bubble Test

Apical 4 Ch

Subcostal 4 Ch



BUBBLE TEST… 







Blood is a NON-COMPRESSIBLE & NON-NEWTONIAN fluid



• 5 to 10 ml of “shaken” normal saline 
was rapidly injected through the 
catheter
• 5mL in children <10kg 
• 10mL in children ⩾10kg

• In 96 out of 96 patients micro-
bubbles appeared in the right 
atrium immediately - within 1s -  
confirming the proper location of 
the tip at the CAJ 
• A longer delay (>1 s) was considered 

as suggestive of an inappropriate 
position of the tip

• The most accurate study 
assessing bubble test in 
pediatrics compared to IC-
ECG as reference standard!



How to Train?







Puntura ecoguidata vasi venosi 
cervico-toracici e vena femorale

Posizionamento PICC
Tip locaEon ecografica

Diagnosi PNX
Incannulamento arterie

ESPNIC Guidelines
 Training



Training & assessment methods

• Observe 5 ultrasound guided procedures

• Perform 5 ultrasound scans on pa6ents

• Logbook that documents every procedure

• 5 supervised ultrasound guided procedures of each type

• For each ultrasound guided vascular access procedure the prac66oner should be 
signed off as competent for that procedure by an expert trainer using a global raEng 
scale before they perform the procedure unsupervised.

• To be eligible for comple6on of competency-based training in both adult and pediatric 
US guided vascular access the prac66oner should have performed 30 US guided 
vascular access procedures of any type in a 12 months period



ECHOTIP… what’s next?

• Large multicenter trials aimed at
• Confirming diagnostic accuracy of each ultrasound view
• Clarifying role and optimal cut-off time of the ‘bubble test’ by assessing positive and 

negative predictive value for both extra- and intra-cardiac malposition

• Assessing inter- and intra- rater variability of each ultrasound view 
associated or not to the ‘bubble test’
• Consensus on the appropriate training on ultrasound based tip-location



Thanks a lot


