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Tip Location e Tip Navigation dei PICC

Integrazione 
ECHOTIP + ECG intracavitario 



Tip location + navigation:
why a clue for integration of techniques

- IC-ECG as a standard for tip location
- Ultrasound as a strong tool for navigation + «location»
- Understanding the limits of both methods
- Advantages of «advanced» techniques

- «Modified» IC-ECG
- Bubble/Flush tests

- Advantages of methods integration (EchoTip/IC-ECG)



IC-ECG:
the standard of care for 

tip location



IC-ECG:
the standard of care for tip location



Standard status of the technique

1. Standard precautions for electrical
safety and signal optimization

2. A standard monitor
3. A universal cable (column of saline 

technique)
4. Entire pattern of P-wave variations to 

be visualized



1. Electrical safety



•Remove all plugged-in devices
•Shift to battery
•Monitor setting / quality

1. Electrical safety + 
Signal optimization

2. Standard monitor



3. A universal cable



Column of saline technique

3. A universal cable





4. Entire pattern …



Modified ECG for atrial fibrillation

• Highest f wave in a T-Q segment
• Repeat in at least 10 T-Q segments
• Sum and obtain the mean value





With the tip placed 
at the CAJ, the mean 
value of the f waves 
was significantly 
higher than in the 
other two positions. 

ANOVA
p <.001
for all

Pairwise
p <.05
for each





DO WE NEED NAVIGATION? 













“Extravasal position of central venous catheters despite unsuspicious ECG-guidance”
Schummer W, AINS 2005

An “atrial” P wave 
does not exclude an 

extravascular tip 
position …

… nor a “near-
atrial” tributary 

vessel tip 
position !!!
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Tip navigation: useful in all CVCs insertions

Used during the procedure to help the operator in directing the guide wire 
and/or the catheter in the right direction.

They do not replace ‘tip location’ methods

Still, they are particularly useful to reduce the risk of primary malpositions:
- when difficulties of catheter advancement are anticipated or 

experienced during line insertion
- when intra-procedural ‘tip location’ methods are not applicable or not 

feasible or of difficult interpretation



US-based tip location and navigation:

GUIDELINES



WoCoVA-GAVeCeLT Consensus
Intensive Care Medicine 2012 2012



2020



US-based tip location and navigation:

STANDARD STATUS OF THE TECHNIQUE







ECHOTIP - PICC NAVIGATION
according to RaPeVA



Tip location: per l’adulto, manovra di supporto / rescue al metodo di scelta (ECG 
endocavitario), anche in urgenza:
a) supporto: nei pazienti per i quali si prevede non applicabilità del metodo 

(pace-maker attivi sull’atrio) o difficile fattibilità (aritmie atriali, scarsa 
collaborazione/tremore)

b) rescue: pazienti senza fattori predittivi di non applicabilità/fattibilità ma per i 
quali l’ECG non dà il risultato atteso o è di dubbia interpretazione

ECHOTIP - CICC e PICC - tip location (1)



1. Sonda: 
- Prima scelta: settoriale cardiologica
- Seconda scelta: convex

2. Finestra acustica: 
usare le seguenti 2 proiezioni:

- prima scelta: sottocostale epigastrica 4 camere 
- ad integrazione (facoltativa) della precedente: sottocostale 

epigastrica bi-cavale
- seconda scelta: apicale 4 camere (in caso di inadeguatezza della 

sottocostale)

ECHOTIP - CICC e PICC - tip location (2)



Tip location: il target, a differenza del neonato e del bambino, NON E’ la 
visualizzazione diretta del catetere nelle camere cardiache, ma la localizzazione 
indiretta della punta mediante visualizzazione degli effetti del flush/bubble test:

3. Procedura: Una volta posizionata la punta del catetere nella supposta regione 
target (giunzione tra VCS e atrio di destra) eseguire un flush rapido di soluzione 
fisiologica da 5-10 ml (lume distale se catetere multilume)
- Flusso laminare immediato in atrio destro: punta in prossimità della 

giunzione atrio-cavale
- Flusso turbolento immediato in atrio destro: punta intra-atriale
- Flusso laminare con latenza percepibile: catetere in direzione corretta ma 

probabilmente con punta «alta»
- Flusso laminare con latenza > 2 secondi: catetere malposizionato

ECHOTIP - CICC e PICC - tip location (3)



Preparazione del mezzo di contrasto ecografico: 
- Materiale: soluzione fisiologica standard
- Modalità di preparazione:

- Primo livello: aspirazione semplice (FLUSH TEST)
- Secondo livello (in caso di insoddisfacente risultato con il primo livello): 

miscelazione (shaking) di 9 ml di SF con 1 ml di aria (tecnica del rubinetto a 
3 vie) (BUBBLE TEST)

ECHOTIP - CICC e PICC - tip location (4)



US-based tip location and navigation:

LIMITATIONS



Acoustic windows: rescue strategies

Apical 4 Chambers



Acoustic windows: rescue strategies
Lateral Trans-hepatic 4 Chambers



Acoustic windows: rescue strategies
Lateral Trans-hepatic 4 Chambers



• How to EFFECTIVELY measure the «time to bubble»?
• Which «time to bubble» cutoffs are reliable ?

Which quantifiable parameters



REPRODUCIBILITY



A last clue:
IC-ECG + US for femoral lines

Avoid malposition in tributary 
veins

Reach the desired final tip 
position (which position? Sure more 
proximally than the common iliac)













? As soon as p-wave flattens 
again during catheter 
withdrawal

Inferior atriocaval junction (ultrasound) 
landmark: the Eustachian valve

Inferior atriocaval electrical landmark: 
transition from biphasic to flat (an area, not 
a spot) 

Negative p-wave as a marker of the 
«terminal»inferior vena cava not constant

Catheter long enough to reach the p-wave 
modifications 



FEMORAL LINES
Different optimal tip position (retrohepatic) = direct tip location possible



FEMORAL LINES
Different optimal tip position (retrohepatic) = direct tip location possible



A last clue:
IC-ECG + US for femoral lines

Tip location by US (direct visualization+bubble)
+

IC-ECG as a support



Basal ECG

P wave is evident
P wave is not evident

Conventional IC-ECG
AF

Non-AF

Modified IC-ECG
TTE

Post-op chest x-ray only in selected cases

No chest x-ray

TTE

ALL YOU NEED IS AN ALGORITHM

(ADULTS)

+



Our current algorithm Basal ECG

P wave is evident P wave is not evident

Conventional IC-ECG
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Modified IC-ECG + TTE TTE

Post-op chest x-ray in only selected cases

No chest x-ray

TTE+
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GRAZIE !!!
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