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Tip location

Infusion therapy standard of practice. Journal of infusion nursing 2021



Tip location with IC-ECG 

CVO
• Only 2 studies
• Compared with Chest X Ray
• NO TIP NAVIGATION

ECC
• Small studies
• Compared with Chest X Ray
• 1 Fr Catheters???



Tip location

Infusion therapy standard of practice. Journal of infusion nursing 2021

ECHO TIP Protocol



It is rela/vely inaccurate. As x-rays do not allow the direct visualiza/on
of the veins, the loca/on of the catheter /p is assessed indirectly, i.e.,
using radiological landmarks such as the vertebral bodies, the cardiac
silhoueAe, the diaphragma/c contour, etc.

It is consistently a post-procedural methodology, since fluoroscopy is
not considered appropriate in NICU.

It is not harmless, since it exposes the neonate to ionizing radia/on,
which may ul/mately be associated with long term damage

Tip location  without X Rays is better



Point of care ultrasound (POCUS) in Canadian neonatal intensive care units (NICUs): where are we?
Journal of Ultrasound.2019

Where are we?



Where are we?

Point of care ultrasound (POCUS) in Canadian neonatal intensive care units (NICUs): where are we?

Journal of Ultrasound.2019



PLEASE FILL THE GAP

NEO-ECHOTIP protocol







Neo-ECHOTIP for UVC 

Tip naviga)on protocol:
Probe: small sectorial probe, 7-8 MHz.
Acous)c window: subcostal longitudinal view. This view allows to 
visualize the pathway of fetal umbilical venous flow from the 
umbilical vein to the ductus venosus, and further on to the junc)on 
between IVC and RA. 

Procedure: During catheter inser)on, the )p is visualized as it passes 
through the umbilical vein, the ductus venosus and the IVC. A small 
pressure with the probe may facilitate the lineup between the ductus 
venosus and the IVC, increasing the odds to direct the catheter into the 
proper posi)on



Kishigami et al. Ultrasound-Guided Umbilical Venous Catheter Inser:on With Alignment of the Umbilical Vein and Ductus Venosus. J of ultrasound Medicine 2019



Neo-ECHOTIP for UVC
Probe TIP-Naviga6on



Neo-ECHOTIP for UVC 

Tip loca/on protocol:

Probe: small sectorial probe, 7-8 MHz.
Acous/c window: subcostal longitudinal view. This view 
allows to visualize the IVC and the RA. 

Procedure: the /p is followed un/l it reaches the target zone, 
i.e., the junc/on between the IVC and the RA. A small flush 
of normal saline (0.5-1 ml) can improve the visualiza/on of 
the /p



Neo-ECHOTIP for UVC 
Probe TIP-Loca6on



REAL TIME
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“How we do it be>er”…



Training issue



Neo-ECHOTIP for ECC inserted via veins of the upper limbs

Tip naviga)on protocol:
Probe: linear ‘hockey s)ck’ probe, 10-14 MHz.
Acous)c windows: the protocol includes the acous)c windows of RaCeVA and 
RaPeVA . 

Procedure: the RaPeVA protocol is used in case of difficult progression of the 
catheter through the deep veins of the arm. The RaCeVA protocol is used for )p 
naviga)on of the catheter into the subclavian vein, the brachio-cephalic vein and 
the SVC, so to prevent primary malposi)on (such as inside the internal jugular 
vein) during the maneuver of inser)on. The RaCeVA protocol can also easily 
visualize an ECC inserted into scalp veins as it passes through the internal jugular 
vein, the brachiocephalic vein and the SVC.
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Tip loca)on protocol:
Probe: Small sectorial probe, 7-8 MHz.
Acous)c windows: At least three different windows have been used to locate the 
catheter )p. The most useful ones are the subcostal longitudinal view (‘bi-caval’ 
view); the four-chamber apical view; the parasternal, long axis view of SVC.  
Procedure: the catheter )p is followed un)l it reaches the target zone, i.e., the 
transi)on between SVC and RA. A small flush of normal saline (0.5-1 ml) may 
help visualizing the )p.

Neo-ECHOTIP for ECC inserted via veins of the upper limbs
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Protocol for ECCs inserted via veins of the lower limbs

Tip naviga)on protocol:
Probe: linear ‘hockey s)ck’ probe, 10-14 MHz.
Acous)c  window: short and long axis view of the femoral vein.
Procedure: During ECC inser)on, the catheter )p is visualized into the femoral 
vein and into the iliac vein.

Tip loca)on protocol:

Probe: Small sectorial probe, 7-8 MHz
Acous)c window: subcostal longitudinal view. This view allows visualiza)on of 
IVC and RA. 
Procedure: the )p is followed un)l it reaches the target zone, i.e. the transi)on 
between IVC and RA. A small flush of normal saline (0.5-1 ml) may help 
visualizing the )p.
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Tip loca)on



Training issue



Reasons for using RT-US during CICC and FICC placement in newborns:
1. RT-US allows both )p naviga)on and )p loca)on. 
2. RT-US can easily rule-out primary malposi)on, such as the accidental direc)on of the 

catheter into the opposite brachio-cephalic vein.
3. RT-US is an effec)ve rescue strategy when the intracavitary ECG is not applicable (for 

instance in newborns with atrial flu_er).
4. RT US is the only way to evaluate the )p loca)on of a FICC when the )p is scheduled 

to be inside the IVC.

Neo-ECHOTIP for CICC and FICC 
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Neo-ECHOTIP for CICC

Tip naviga)on protocol:
Probe: linear ‘hockey s)ck’ probe, 10-14 MHz.
Acous)c windows: same acous)c windows of the RaCeVA protocol, including 
proper visualiza)on of the brachio-cephalic veins in long axis on both sides. 
Procedure: During CICC placement, the brachio-cephalic vein and the SVC should 
be clearly visualized. 
- the needle is visualized during the venipuncture.
- the guidewire is visualized as it passes into the brachio-cephalic vein and into the 

SVC.  It is recommended at this stage also to rule out pneumothorax.
- the micro-introducer is visualized inside the brachio-cephalic vein.
- the catheter is visualized inside the brachio-cephalic vein and then inside the SVC.



Tip naviga)on



Neo-ECHOTIP for CICC

Tip loca/on protocol:
Probe: Small sectorial probe, 7-8 MHz
Acous/c windows: three different windows are recommended to 
locate accurately the /p of the catheter. The most useful ones are the 
subcostal longitudinal view (‘bi-caval’ view), the four-chamber apical 
view, and the long axis view of SVC.  
Procedure: follow the catheter /p un/l it reaches the target zone, 
i.e., the transi/on between SVC and RA. A small flush of normal 
saline (0.5-1 ml) may help confirming the /p posi/on.
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Neo-ECHOTIP for FICC

1. Tip naviga)on protocol:
Probe: linear ‘hockey s)ck’ probe, 10-14 MHz
Acous)c window: RaFeVa
Procedure: During FICC placement, the femoral vein should be clearly visualized.

- the needle is visualized during the venipuncture
- the guidewire is visualized as it passes through the femoral vein (long axis).
- the micro-introducer is visualized inside the femoral vein
- the catheter is visualized inside the femoral vein and then inside the iliac vein.



Neo-ECHOTIP for FICC
Tip loca)on protocol - A:

Probe: Small sectorial probe, 7-8 MHz
Acous)c window: subcostal longitudinal view. It’s mandatory to visualize 
properly the IVC.
Procedure: the catheter )p is visualized as it passes through the IVC. 

If hemodynamic monitoring is not required, the catheter )p of the FICC is placed 
below the renal veins 
Tip loca)on protocol B:

Probe: Small sectorial probe, 7-8 MHz
Acous)c window: subcostal longitudinal view, so to visualize IVC and RA.

Procedure: the catheter )p is visualized as it reaches the target zone, i.e., the 
transi)on between IVC and RA. A small flush of normal saline (0.5-1 ml) may help 
visualizing the )p





Conclusions

• Neo-ECHOTIP protocol is stepwise and standardized procedure, poten;ally useful to perform 
both ultrasound based 0p naviga0on and 0p loca0on, in all central venous access devices 
currently used in NICU

• It’s based on evidences from many published clinical studies. 
• Some of these maneuvers are easy and require only a minimal training, while some others 

imply a well trained operator.
• Thus, training is the main open ques0on, and we suggest that more evidence should be 

published about the proper training required for achieving appropriate skills of real-;me 
ultrasound for CVAD inser;on in neonates.

• Current evidence and common sense suggest that ultrasound-based ;p loca;on will have an 
increasingly important role for CVAD in NICU, considering its many advantages in terms of 
accuracy, cost-effec;veness and safety








