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• The sensitivity of radiographs in determining malposition was only 64% with a
specificity of 55%, while echo- cardiography proved to be more helpful in real-
time line manipulation post-PICC insertion .

• Ultrasonography is obviously attractive

• Neonatal echocardiography may be superior to chest rx for identifying
malpositioned catheters or in ELBW neonates

Jain A, McNamara PJ, Ng E, El-Khuffash A. The use of targeted neonatal 
echocardiography to confirm placement of peripherally inserted central 

catheters in neonates. Am J Perinatol. 2012;29(2):101–6.
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ULTRASOUND and CVAD

The United Kingdom’s National Institute for Health and Clinical Excellence guidelines 
recommend real-time use of ultrasound during central vein cannulation in all 
patients, children and adults

National Institute for Health and Clinical Excellence. NICE Technology Appraisal 49: guidance on 
the use of ultrasound locating devices for placing central venous catheters. 2002

Verify the presence of the pleural "sliding sign" in the intercostal space, so as to rule out 
pneumothorax (particularly after axillary or subclavian venipuncture). Ultrasound can be 
more sensitive than a chest radiograph for detection of pleural injury and pneumothorax

Cattarossi L., et al. Lung ultrasound diagnostic accuracy in 
neonatal pneumothorax. Can. Respir. J. 2016, 6515069 (2016).

Raimondi, F. et al. Lung ultrasound for diagnosing 
pneumothorax in the critically ill neonate. J. Pediatr. 175, 74–
78 (2016).

For central vein cannulation, for tip location and 
navigation, for pnx and emothorax
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The introduction of TnECHO into NICUs requires a cost-benefit 
analysis, trained staff to perform the procedure, and ongoing quality 
assurance to maintain skills

Jain A, McNamara PJ, Ng E, El-Khuffash A. The use of targeted neonatal 
echocardiography to confirm placement of peripherally inserted central 

catheters in neonates. Am J Perinatol. 2012;29(2):101–6.
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Serafini in 1985 reported the first example of ECG positioning technique in childrein 52 children 
needing antineoplastic chemotherapy. The authors stress that this technique may avoid chest 
X-ray control.

Three years later, Hoffman and colleagues experimented this technique on 50 patients obtaining 
a success rate of 96% and 100% accuracy
Hoffmann MA. Central venous catheters no X-rays needed: a prospective study in 50 consecutive infants and children. J Paediatr 
Anaesth. 1999

Weber in 2013 used a commercialized endovascular ECG-system in 50 
pediatric patients: in 44 cases, the CVC was properly placed at first attempt 

JVA 2015

Serafini G .Positioning of a central venous catheter in children by intracavitary ECG. A new technic Minerva Anestesiol. 
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1.Scelta ragionata mediante esame ecografico 
sistematico

2.Tecnica asettica appropiata mediante lavaggio delle 
mani, massime precauzioni di barriere, disinfezione 
con clorexidina

3.Utilizzo dell’ecografo per la venipuntura e per il 
successivo controllo delle complicanze

4. Verifica intraprocedurale della posizione 
centrale della punta mediante la tecnica ECG 
intracavitario e/o mediante ecografia

6. Protezione del sito di emergenza mediante colla 
istoacrilica

7. Stabilizzazione del catetere mediante suturless
device e membrana trasparente semipermeabile

GAVECELT 2013 PICU (Pediatric Intensive Care Unit) BUNDLE
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Ø Applicability: 99,4% 
Ø Feasibility: 99.4%
Ø Accuracy:95,8%- 98,8%
Ø Safety:100%
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Low cost….
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Training  ……..
The IC-ECG focuses on 
lead II (red to green), 
which is ideal
for the visualization of 
the P wave
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The catheter acts as an intracavitary electrode which transmits an electric 
signal thanks to a column of saline solution ( or metallic guide inserted 
inside) 

After the removal of the guidewire (direct Seldinger) and/or removal of the 
introducer (indirect Seldinger), the catheter is filled with saline and attached 
to the connector of the transducer. 

The catheter is threaded further on into the venous system.

Tip location : IC ECG
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Dedicate system : advantages
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The proper reading of P wave variations may be influenced by 
many technical factors:

• Position of electrodes (the green electrode should be placed in an 
appropriately low position) 

• Choice of the most appropriate voltage values (the amplitude must be 
set in order to comfortably visualize the P variations) 

• Choice of the monitoring mode (the “diagnostic” mode is preferred) 
• Interference caused by other electro-medical devices operating in 

proximity of the patient 
• In the pediatric setting, passive warmers may significantly interfere with 

the reading of the IC-ECG trace.



…and in neonates: does IC ECG work?



327 preterm infants in China 
mean gestation of 31.3 weeks (25.3 to 36.8) 

J Perinat Neonatal Nurs. 2019 Accuracy and Safety Study 
of Intracavitary Electrocardiographic Guidance for 
Peripherally Inserted Central Catheter Placement in 
Neonates.
Ling Q1, Chen H, Tang M, Qu Y, Tang B
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Applicabilità : 100%
Fattibilità: 86% ( monitor non dedicato)
Accuratezza: 97 %
Sicurezza :100%

A.Capasso,R.Mastroianni,G.Ausanio

ECG IC and epicutaneous cava catheter in neonates

Epicutaneous cava catheters 1 Fr in neonates 29.41±3.04 (range: 25-40) weeks  

Tip location with ECG IG vs echocardiography and RX
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1.Ridotto calibro del catetere
2. Ridotta sedazione del paziente

1. Apparecchi elettromedicali

2. Difficoltà di progressione del catetere che non consente modifica del percorso

Issues of ECG IC in neonates
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1.Ridotto calibro del catetere
2. Ridotta sedazione del paziente

1. Apparecchi elettromedicali

2. Difficoltà di progressione del catetere che non consente modifica del percorso

FATTIBILITA ‘         100%

Issues of ECG IC in neonates
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• Safety                                                               =
• Feasibility                                                        >                     
• Sensitivity                                                        =
• Specificity for malposition                             ≥            
• Real time                                                          =           

• Bed side                                                           =
• Low cost >                                    

• Training                                                            >

• Safety   
• Feasibility                        
• Sensitivity
• Specificity for malposition
• Real time 

• Bed side
• Low cost

• Training

ECHOTIP ECG IC
( Lack of studies)
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A.Capasso,R.Mastroianni,G.Ausanio

Take Home messages



2018

In our NICU we hope for an "x ray free" future
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