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TIP LOCATION METHODS
DURING THE PROCEDURE AFTER THE PROCEDURE

Intracavitary ECG
Fluoroscopy
Echocardiography (TTE, TEE)

Chest x-ray
Echocardiography (TTE, TEE)
CT, MR, angiography

- Intraprocedural techniques allow as to correct malposition during the procedure

- Post-procedural control of tip location is associated with the possible need for repositioning the tip. Which implies:

• waste of time                                      • waste of resources                            • potential harm to the patient





PROTOCO
L ISAC 2

Verification of tip location during the procedure by intracavitary ECG and/or by
echocardiography with bubble test (according to ECHOTIP protocol)

PROTOCO
L
ISP 2 

Intra-procedural assessment of tip location—use intracavitary ECG and/or ultrasound
(subcostal or apical view, using the “bubble test”: see the ECHOTIP protocol)

PROTOCO
L 
ISF

Verification of tip location during the procedure: if the tip has to be in right atrial, apply
intracavitary ECG and/or echocardiography with bubble test (according to ECHOTIP
protocol); if the tip has to be in inferior vena cava, use skin landmark or
echocardiography with bubble test (according to ECHOTIP protocol). Consider X-ray
abdomen after the procedure in particular cases

PROTOCO
L 
ISP-Port 

Check of tip location by intracavitary ECG, in the modified manner for patients with
atrial fibrillation, if needed by echocardiography with bubble test (according to ECHOTIP
protocol)

PROTOCO
L 
ISALT-3 

Check of tip location by intracavitary ECG,  in the modified manner for patients with 
atrial fibrillation, if needed by echocardiography with bubble test (according to ECHOTIP 
protocol) 



IC-ECG
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Martin JT et al. Neuroanesthetic adjiuncts for surgery in the sitting position. Intravascular electrocardiography. 
Anesth Analg 49: 793-805, 1970.

Thanks to Antonio La Greca



Intracavitary ECG 

Thanks to Giuseppe Capozzoli
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Martin JT et al. Neuroanesthetic adjiuncts for surgery in the sitting position. Intravascular electrocardiography. Anesth Analg 49: 793-805, 1970.

Column of saline 
technique 

Guidewire 
technique



The correct reading of the P-wave variations can 

be influenced by many technical factors, 

such as:

- The position of the electrodes (which must be 

standardized)

- The choice of the most appropriate voltage on the 

monitor display (one should choose the 

amplitude that best magnifies the P-wave 

variations)

- The choice of monitoring mode 

- The presence of other electro-medical devices 

in the proximity of the patient (it is advisable to 
turn off any device that is not essential) 





The combined use of wireless ultrasound probes and 
wireless IC-ECG systems such as the one we tested is 
specifically useful in COVID patients or in patients 
infected with multi-resistant germs, as these devices are 
easy to  decontaminate (they can be quickly and 
completely cleaned with appropriate solutions/wipes 
immediately after the maneuver).
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Conventional IC-ECG cannot be carried out when the p-wave is:

absent (atrial fibrillation);
abnormal (ectopic rhytms)
hidden (active pacemakers)

difficult to identify/evaluate (tachycardia, trembling patients, technical problems, malposition)

Applicability:  91-93% Feasibility 98.5-99.3%

Applicability

Feasibilirty



Atrial fibrillation

Schummer W. Modified ECG-guidance for optimal central venous catheter tip positioning. A transesophageal 
echocardiography controlled study Anaesthesist. 2005.





Method A

Method B

Method C
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The combined use of intracavitary ECG and ultrasound based tip
location may completely avoid the need for intraprocedural
fluoroscopy and/or post-procedural chest X-ray in adult patients
requiring central venous catheterization……….



PERSISTENT LEFT 
SUPERIOR VENA CAVA
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• Pregnant woman with severe 

chronic constipation as “slow 

transit”.

• PN

• PICC 4 Fr, 







In this field a lot has been 

done, but there is still a lot 

that we can do…….
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