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US Tip navigation 
guidewire visualization
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US Tip navigation 
Visualization of the 
catheter in the vein

Short axis Long axis



Visualization of the guidewire toward 
the brachio-cephalic vein and SVC 



Overall feasibility 96% - Specificity 100% (no false positives)

LIMITS

• While the guidewire can be easily visualized in SVC, the catheter is
not easily identified, unless it still has the guidewire inside

• Some case of false negative has been described

US Tip navigation 



Tip location

Intraprocedural verification of the correct 
location of the tip of the catheter

1/3 distal of the SVC                                            
cavo-atrial junction

1/3 prox right atrium
IVC



TUTTI GLI ALTRI

Cateteri venosi PERIFERICI

Compresi cateteri negli intenti “centrali” 
ma con la punta posizionata non 

correttamente

Se usati come “centrali”  

Rischio di trombosi

Rischio di malfunzionamento



Via PERIFERICA Via CENTRALE

Nutrizione parenterale Osmolarità < 850 mOsm/l (SINPE)

Osmolarità < 800 mOsm/l (ASPEN)

Qualunque
osmolarità

Chemioterapia infusionale Evitare TASSATIVAMENTE 

i vescicanti

Evitare PREFERIBILMENTE

tutti i CHT

Qualunque 
farmaco

Terapie varie 

(farmaci in bolo o infusione rapida, 
soluzioni cristalloidi, etc.)

pH compreso tra 5 e 9

Osmolarità < 600 mOsm/l (INS)

Osmolarità < 500 mOsm/l (AVA)

Qualunque 
pH

COSA POSSIAMO INFONDERE DOVE



Digital / Metacarpal veins 2-5 10 – 30

Cephalic or Basilic vein 6 40

Basilic vein (upper arm) 8 -10 95

Axillary vein 16 333

Subclavian vein 19 800

Innominate (or brachio-
cephalic) vein

19 800

Superior vena cava 30 2000

 (mm) Flow (ml/min)Flusso

It should be noted that for optimum flow rates, it may 

be necessary to position the tip of the catheter at the 

junction of the right atrium and superior vena cava (SVC; 

Vesely, 2003) to avoid irritation/thrombus formation 

when the catheter tip abuts on to the vein wall (Fletcher 

& Bodenham, 2000).
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4 cm

6 cm

86  %

31  %

16 %

14  %

1.2  %

Malfunzionamento



2 cm

4 cm

6 cm

45.2 %

19 %

4.2 %

1.5 %

5.6 %

Trombosi



Rx torace post procedurale
Frequenza dei malposizionamenti primari (con verifica della posizione della punta 

postprocedurale): 2-30% 

Verifica della posizione della punta postprocedurale = possibile necessità di 

riposizionamento

▪ Tempo

▪ Costi

▪ Danno per il paziente
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Tip location

• Safety

• Effective

• Cost-effective



Tip location

• Fluoroscopy

• Intracavitary electrocardiography 

• Trans-thoracic echocardiography 

• Trans-esophageal echocardiography



Tip location

Fluoroscopy



Right atrium? Azygos vein

Accuracy of 
radiological landmarks

Tip location

Fluoroscopy



Accuracy of 
radiological landmarks

Tip location

Fluoroscopy

Superior Vena cava ? Internal mammary 
vein



Intracavitary ECG

Hellerstein HK, Pritchard WH and Lewis RL. Recording of
intracavity potentials through a single lumen, saline filled
cardiac catheter. 
Proc Soc Exp Biol Med 1949; 71(1):58–60.

Tip location



Difficult 
identification of 

the P wave…



Trans-esophageal 
echocardiography

• The most accurate method for tip location
• Invasive
• Logistically impossible in the majority of patients
• Feasible for CICCs before/during cardiac surgery
• Not feasible for PICCs
• It requires a hard training for operators

J tip



• Direct visualization of the catheter tip is difficult in adult 
patients

• Direct visualization of the catheter tip is usually only possible if 
located in the right atrium

• "Bubble test"

• Better visualization in pediatric/neonatal settings

Apical 4-chamber view 

Subcostal 4-chamber view

Subcostal bicaval view

Trans-thoracic 
echocardiography



• Feasible in any clinical setting

• Non-invasive

• Difficult in some patients

• Safe for both operator and patient

• Less easy to learn than the IC-ECG: training required

• Less accurate in adults than the IC-ECG: need to standardize the technique and 
define the method

Trans-thoracic 
echocardiography



I scelta
Subcostal 4-chamber view

II scelta
Apical 4-chamber view 

Subcostal bicaval view

Direct visualization of the catheter tip is usually 

possible only if located in the right atrium

Trans-thoracic 
echocardiography



Bubble testTrans-thoracic 
echocardiography



Trans-thoracic 
echocardiography

Bubble test



The immediate appareance of the bubbles in the right atrium will confirm 
the proximity of the tip

If the bubbles do not appear or appear with a significant delay, the tip is 
not in SVC 

Trans-thoracic 
echocardiography

Bubble test



Subcostal 4-chamber view

Trans-thoracic 
echocardiography

Bubble test



Subcostal bicaval view

Trans-thoracic 
echocardiography

Bubble test



Apical 4-chamber view 

Trans-thoracic 
echocardiography

Bubble test



Qualitative data more reliable than 
quantitative data

• LAMINAR and IMMEDIATE FLOW in the right atrium: tip at the cavo-atrial junction or lower segment SVC

• IMMEDIATE and TURBULENT FLOW in the right atrium: intra-atrial tip

• LAMINAR FLOW with APPRECIABLE BUT NOT MEASURABLE LATENCY: catheter in the correct direction 

but the tip is probably distant from the cavo-atrial junction

• FLOW with APPRECIABLE LATENCY >2 sec: the catheter is poorly positioned

• TURBULENT FLOW FROM BELOW: catheter tip in IVC

Trans-thoracic 
echocardiography

Bubble test



US Tip location 
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1) The appropriate interpretation of the “bubble test” when 
used for estimating the distance between catheter tip and 
right atrium, with special regard to the delay time of 
appearance of the micro-bubbles

ECHOTIP protocol - 2



2) The application of the pulsed-wave doppler as 
an alternative option for visualizing the 
appearance of the flow in the right atrium during 
the “bubble test”

ECHOTIP protocol - 2



3) The adoption of the trans-hepatic acoustic
window for the visualization of the catheter in the 
subdiaphragmatic tract of the inferior vena cava.

ECHOTIP protocol - 2



Which part of the inferior vena cava can be 
seen with a transhepatic approach?

Right atrium, subdiaphragmatic portion of 
the IVC for approximately 3-4 cm up to the 
superior pole of the right kidney



Transhepatic US visualization of the IVC





US Tip location 



ULTRASOUND FOR TIP NAVIGATION AND TIP LOCATION

v v

Tecnologia 
wireless

• Extreme portability of the system

• Multiple transducers

• Connect to specific applications
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