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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) 

The catheter is filled with saline and attached to the connector of the 
transducer

The catheter is threaded further on into the venous system

Metodo ECG Endocavitario
Intracavitary ECG



Using TEE imaging, IC-ECG patterns of the different
explorable areas were finally described with precision:
(a) a normal P wave identifies a position in the upper
portion of the SVC, (b) a growing P wave identifies a
position in the lower portion of the SVC, (c) the maximum 
peak of the P wave identifies exactly the CAJ, and (d) a 
biphasic P wave identifies the entry into RA

The maximal height of the P wave is not related to the
location of the sinus node, but to the site of transition
between electrically inactive tissue (SVC) and electrically
active tissue (RA);





Serafini in 1985 reported the first example of ECG positioning technique in 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 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 

Serafini G .Positioning of a central venous catheter in children by intracavitary ECG. A new technic Minerva Anestesiol. 



1.Scelta ragionata mediante esame ecografico 
sistematico

2.Tecnica asettica appropriata 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 sutureless 
device e membrana trasparente semipermeabile

GAVECELT 2013 PICU (Pediatric Intensive Care Unit) BUNDLE

A multicenter study 2012 conducted by
GAVeCeLT in 8 hospital centers on 1,400 patients  
has demonstrated the safety and feasibility of IC-ECG 
in the positioning of short, medium, and long-term
central venous accesses in adult patients and has 
confirmed its accuracy compared with the 
postoperative chest x-ray.

Pittiruti M,.et al. The intracavitary
ECG method for positioning the tip of central venous 
catheters:
results of an Italian multicenter study. J Vasc Access.
2012;13(3):357-365.



Ø Applicability: 99,4% 
Ø Feasibility: 99.4%
Ø Accuracy:95,8%- 98,8%
Ø Safety:100%



INS 2016

In 2009, the ESPEN (European Society of Parenteral
Nutrition) guidelines were the first international guidelines
to recommend the use of IC-ECG for tip location, stressing
the great advantage of an intra-procedural assessment as
opposed to the post-procedural CXR

Pittiruti M, Hamilton H, Biffi R, et al. ESPEN guidelines on
parenteral nutrition: central venous catheters (access, care,
diagnosis and therapy of complications). Clin Nutr 2009;
28(4): 365–377.
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Should we expand the use of 
intracavitary ECG guidance for 

insertion of CVC ????



Problem and problem solving

• Setting and interferences: electromedical devices
• False positives: intraarterial and extravasal positions

• Small caliber: ECC
• Lower limbs: CVO , FICC



Setting and interferences

• 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.



Central venous catheters--the inability of 'intra-atrial ECG' to 
prove adequate positioning. Schummer Br j anaesth 2004

In 6 pigs the LJV and RCA were cannulated

All catheters-arterial and venous, in animals and humans-revealed 
an increase in size of the P wave as well as the QRS complex.

All venous catheters were positioned in the superior 
vena cava, beyond the pericardial reflection but 
outside the right atrium. All arterial catheters were 
positioned in the ascending aorta thus also beyond 
the pericardial reflection.
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The current methods of ultrasound 
guided venipuncture,
ultrasound-based tip navigation, and 
correct interpretation
of the changes of the P wave pattern have 
minimized the clinical relevance of these 
pitfalls

Problem solving



Positioning of umbilical vein catheter with
ECG-guided technique: randomized study 2000 P. Biban et al

Studio su catetere ombelicale in 44 neonati

L’onda P diventa difasica e poi alta
all’interno dell’atrio destro. Il catetere viene
ritirato fino a quando l’onda P ritorna
normale.

Umbilical vein catheterization under 
electrocardiogram guida

TSUI BC et al 2005 

Studio condotto su 8 neonati

IC-ECG and lower limbs



A case series of three patients demonstrate 
methods of FICC positioning in children. of 
assessing FICC tip
IC-ECG can be a primary method when 
ultrasound is not available or cannot directly 
visualize the catheter.
IC-ECG P-wave characteristics identify 
optimal tip position at the inferior cavoatrial
junction and are different from 
characteristics at the superior cavoatrial
junction



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



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



1.Ridotto calibro del catetere
2. Ridotta sedazione del paziente

3.Apparecchi elettromedicali

Issues of ECG IC in neonates



Target zone corresponding to the lower third 
of the SVC or at the cavoatrial junction (CAJ) 
or in the upper third of the RA.

100% target zone con ECG IC
CICC 3 FR



Monitor Problem solving





A.Capasso,R.Mastroianni,G.Ausanio



Take home messages

IC-ECG can be applied in UVC and in ECC

The use of IC -ECG
for tip location of ECC and UVC may be limited by
the observation that ultrasound-based tip location by 
TTE is particularly easy and accurate in neonates

In children, IC-ECG is the ideal tip location method, 
being simpler than TTE, but safer, more accurate, 
and less expensive than CXR or fluoroscopy

Use TTE and IC – ECG for doubtful cases
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