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Best posi)on “Safe area”

•Infusion Therapy Standard of Prac5ce, 2020
•Associa5on of Vascular Access Networks
•AVA (Associa5on For Vascular Access) (Pedivan)
•GaVeCelt

CICC- PICC-ECC = giunzione cavo 
atriale ovvero terzo inferiore cava 
sup terzo superiore  atrio dx
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Prior to ini(a(ng infusion therapy, a 
clinician with documented competency 
must verify the CVAD (p posi(on

INS 2021



TIP LOCATION… OUR ROUTINE

Length estimation by surface landmarks+ post-procedural control of tip location

SURFACE LANDMARKS
X RAY

OUR ROUTINE



INTRACAVITARY ECG

The catheter filled with saline solution 
is the “travelling intracavitary 
electrode.” 

ØWhen the electrode is moving inside 
the superior vena cava (SVC)—the ECG 
trace shows a progressive increment of 
the height of the P wave

ØMaximal posiFvity P wave= cavoatrial
juncFon (CAJ) 



INTRACAVITARY ECG











TIP LOCATION X-RAY FREE



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.

Hoffman and colleagues experimented this technique on 50 patients infant and children 
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 (Alphacard®) in 50 
pediatric patients: in 44 cases, the CVC was properly placed at first attempt 

IC ECG in pediatrics

Determination of the optimal length of insertion of central venous catheters in pediatric patients by endovascular ECG
F Weber

https://pubmed.ncbi.nlm.nih.gov/?term=Weber+F&cauthor_id=23370122


IC ECG in pediatrics

¡ Applicability: 99,4% 

¡ Feasibility: 99.4%

¡ Accuracy: 95,8%- 98,8%

¡ Safety:100%

309 pa'ents (1 month-18 years)



Ø The tip location should be ideally verified in real time during the procedure (by 
fluoroscopy, by intracavitary electrocardiogram (ECG) or by echocardiography)

Ø Intracavitary ECG and/ or echocardiography is safer and more accurate than fluoroscopy





SIC-Ped (Safe Inser8on of Central access in Pediatric 
pa8ents) BUNDLE

1. Preprocedural evaluation (adequate collection of clinical history and proper 
ultrasound examination of the venous patrimony):(RaCeVA),(RaPeVA),(RaFeVA)

2. Appropriate aseptic technique (hand hygiene, maximum barrier protections, skin 
antisepsis with 2% chlorhexidine)

3. Ultrasound-guidance: Real-time ultrasound guided venipuncture of the chosen vein

4. Intra-procedural verification of the central position of the tip by non-invasive 
methods: Intracavitary ECG technique. Ultrasound was often used as an 
additional method

5. Tunneling

6. Sutureless securement of the catheter

7. Protection of the exit site with glue and semipermeable transparent membranes

Mauro PiAruB et al, JVA 2022



• Intra-procedural 
verifica2on of the 
central posi2on of the 
2p by non-invasive 
methods: Intracavitary 
ECG technique. 
Ultrasound was oAen 
used as an addi2onal 
method



2022

…..and in neonates: does IC ECG work?IC ECG in neonates (CICC>3 FR)

105 neonates
100% applicability, feasibility, accuracy

Ø In very small catheters ECC(caliber <3Fr), the IC-ECG 
may be not easy and not always feasible, as the 
conducBvity of the thin column of saline inside the 
catheter may impair the signal of intracavitary ECG. 

BUT…



And in ECC…does it work?

313 (95.7%)were correctly posiBoned
228 (72.3%) were correctly posiBoned on the first aUempt

327 preterm neonates
1.9 fr catheters

OpBmal Bp locaBon at first aUempt
93.9% were correctly posiBoned, IC ECG group
62.5 were correctly posiBoned on the first aUempt, standard 
group



• First a(empt target rate
• 95% markers and ECG
• 78,8 markers

160 neonatal patients 
anthropometric measurement combined with IC-
ECG guidance (n = 80)
conventional anatomical landmark guidance (n = 80) 
Catheter tip position was confirmed by 
postinsertion radiograph

IC ECG in neonates

OpLmal Lp locaLon at first 
a(empt
IC ECG group 93.5%
Standard group 73.4%





39 catheters 1Fr 

ØApplicability : 100%
Ø Feasibility: 76% 
( monitor non 
dedicato)
ØAccuracy: 97 %
Ø Safeness :100%

A.Capasso,R.Mastroianni,G.Ausanio

IC ECG in neonates



A.Capasso,R.Mastroianni,G.Ausanio

Difficul'es in signal stability
due to pa'ent moviments,  
electrical devices
interferences



Ø Even though US-based tip location of ECC has been proved to be effective and 
safe, few data are available about the training needed for performing 
ultrasound-based tip location of ECCs. Clinical studies on RT-US for tip location 
of ECCs show a direct correlation between the level of expertise of the clinician 
and the percentage of successful tip visualization. Basic knowledge in the field 
of vascular ultrasound and echocardiography



CHALLENGE…IC ECG in ECC

• Posi2on of electrodes (the green 
electrode should be placed in an 
appropriately low posi2on) 

• Choose the most appropriate voltage 
values (the amplitude must be set in 
order to comfortably visualize the P 
varia2ons, 50 mm/sec) 

• Choose a dedicate monitor, in order to 
reduce: 

• Interference caused by electro-
medical devices opera2ng in 
proximity of the pa2ent 

• Passive warmers influence, that may 
interfere with the reading of the IC-
ECG trace.
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Ongoing study



Ongoing study

DEDICATE MONITOR

Ø Simultaneus
visualization of 
endocavitary DII lead
and surface ECG

Ø Improving feasibylity
Ø Electrical safety
Ø Portable
Ø Signal quality
Ø Quantitative P wave

measures

3 centers involved
0-14 years



Ongoing study 20 pa2ents



Ongoing 
study



Take home 
messages

IC-ECG can be applied to all CVAD in 
pediatric and neonatal pa'ents

For CICCs >3Fr in neonates and for all 
CVADs in children, IC-ECG is the ideal 'p 
loca'on method, being simpler than TTE, 
but safer, more accurate, and less 
expensive than CXR. 

Further studies are needed to make the 
method routinely feasible with ECC The future of tip 

location in infancy is 
x-ray FREE
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