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ECHOTIP Protocol: a picture is worth 1000 words!

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



Rationale
• 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



• 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



EBM





Tip Navigation and Tip location - EBM
AUTHOR YEAR Study Design N of patients US technique

Maury 2001 observational prospective 81 Vascular US + TTE
Miccini 2016 observational prospective 302 Vascular US + TTE
Bedel 2013 observational prospective 98 Vascular US + TTE
Blans 2016 observational prospective 53 Vascular US + TTE + CEUS

Matsushima 2010 observational prospective 69 Vascular US + TTE + CEUS
Meggiolaro 2015 observational prospective 105 Vascular US + TTE + CEUS

Vezzani 2010 observational prospective 111 Vascular US + TTE + CEUS
Zanobetti 2013 observational prospective 210 Vascular US + TTE + CEUS

Park 2014 prospective (pediatric) 108 Vascular US + TTE
Alonso-Quintela 2015 prospective (pediatric) 40 Vascular US + TTE

Arellano 2014 observational prospective 100 Vascular US + TTE



High specificity but low sensitivity

• The limited sensitivity of US to detect CVC malposition can be 
explained by the small a priori chance of primary malposition

• Given the small incidence of primary malposition in these
studies, they was certainly underpowered

• Therefore, small changes in the number of false negatives could
eventually cause dramatic changes in the sensitivity

• Lack of exam standardization



Low sensitivity: why?
• Imperfect reference standard! 
– Excepting for 3 studies in which the reference standard was TEE, in the 

remaining studies the reference was the CXR which should not be 
considered always a reliable and accurate diagnostic method for tip
location 

• There is a large inter-observer variability among radiologists in 
identifying the cavo-atrial junction on CXRs; therefore, reading of 
a bedside CXR alone may not be sufficiently accurate to identify
tip position 



• “….CVC position, according to 
our meta-analysis, is best 
verified by vascular US 
combined with TTE…”

• Theoretically, the best protocol
is an US method incorporating
a scan of the central vessels 
bilaterally (if needed) and 
visualizing the migration of the 
CVC tip into the heart through
CEUS 





TEE

TEE is the most accurate method for tip location (gold standard), but it is 
expensive and invasive. 
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Tip navigation and Tip location



US views - ‘Tip navigation’

• They provide information about the presumed position of the catheter tip during its 
trajectory

• They help us to identify the ‘wrong’ direction of the tip
• in the ipsilateral wrong veins
• in the controlateral tributary caval veins (brachio-cephalic, subclavian, jugular)



Courtesy of E. Iacobone









Ultrasound Views









Bedel et al.









STUDY SAMPLE 
SIZE

PROTOCOL PROBE VIEWS

LANZA 2006 107

Tip navigation

Tip location + ‘bubble’ test

Linear

Convex

Convex

Short axis of neck veins

Coronal view of SVC

Subcostal 4-chambers view

PARK 2014 106 Tip location, no ‘bubble’ Small Sectorial Right parasternal in long and short axis

ALONSO-QUINTELA 2015

40

Tip navigation

Tip location

Linear

Small Sectorial

Small Sectorial

Short and long axis view of IJV, SV, BCV and FV

Coronal view of SVC (for CICC)

Subcostal Longitudinal View of IVC (for FICC)

Subcostal bi-caval or right parasternal (as alternative) 

YESILBAS 2018 77 Tip location + ‘bubble’ test Small Sectorial Subcostal 4-chambers or apical 4-chambers (as alternative)

KORSTEN 2018 100 Tip location + ‘bubble’ test Small Sectorial Subcostal 4-chambers or apical 4-chambers (as alternative)

OLIVEIRA 2020 21 Tip location + ‘bubble’ test Convex Apical 4-chambers
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BUBBLE TEST… 











Blood is a NON-COMPRESSIBLE & NON-NEWTONIAN fluid





Tip location









Bubble test?

• Which is the optimal cut-off time?
• Should we deal still with a ‘cut-off’ time or better with the optimal view

associated with a specific range of cut-off time?
• Which cut-off time for subcostal 4 Ch view? 
• Which one for apical 4 Ch view?

• Which kind of diagnostic accuracy?
• Positive or Negative Predictive Value?







IVC

IVC







How to Train?











Puntura ecoguidata vasi venosi 
cervico-toracici e vena femorale

Posizionamento PICC
Tip location ecografica

Diagnosi PNX
Incannulamento arterie

ESPNIC Guidelines
Training



Training & assessment methods

• Observe 5 ultrasound guided procedures

• Perform 5 ultrasound scans on patients

• Logbook that documents every procedure

• 5 supervised ultrasound guided procedures of each type

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

• To be eligible for completion of competency-based training in both adult and pediatric 
US guided vascular access the practitioner 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


