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Insertion Bundle

• Optimise the manoeuvre by bringing all evidence-based 
strategies to minimise complications (immediate, early or late) that 
may be related to the insertion manoeuvre.

• Facilitate the implementation of such strategies in all neonatal 
centres.

• Standardise and facilitate training for the manoeuvre.



SIECC 
Safe Insertion of Epicutaneo Cava Catheter

1. Preprocedural evaluation (including RaSuVa + NIR) 
2. Prepackaged ECC trays. 
3. Appropriate aseptic technique (hand hygiene, maximal barrier precautions, 

skin antisepsis with 2% chlorhexidine in 70% isopropilic alcohol) 
4. Real time tip navigation and tip location using NeoECHO Tip protocol. 
5. Securement and protection of the exit site (securement by sutureless device, 

cyanoacrylate glue, semipermeable transparent membrane) 
6. Serial US assessment of the catheter tip (at 48 hours; every 7 days) 
7. Consider removal within 2 weeks
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RaSuVA protocol offers an accurate overview of: 
− the patient’s superficial vein pattern;
− the characteristics of each vein in terms of trajectory 
and flow;
− the expected difficulty of cannulation for each vein. 



all possible venipuncture sites should be evaluated 
 from feet to head with and without tourniquet,  
and with and without Near-Infrared technology.
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Modified seldinger technique for ECC



Score ≥ 4,  
cut-off 

value for 
predicting failure

DIVA score



Turn on the lights in NICU!



NIR

• NIR technology is based on the selective adsorption of a  
specific wavelength of NIR rays (760 nm) by desaturated hemoglobin. 
•  NIR devices offer an accurate visualization of superficial veins  
(within 7 mm from the skin surface).  
• NIR devices have no probe since the images are shown directly  
on patient’s skin or on a helmet-viewer so that both hands  
of the clinician are free to perform the puncture. 



NIR Devices

VeinViewer 

AccuVein

Vasculuminator

Veinsite



NIR

•  It allows the visualization of veins which may not be visible with 
eyes because of skin pigmentation and/or skin edema, and/or poor 
light in the environment and/or limited visual acuity of the operator.

•  It allows to evaluate the direction of the vein; 
• It can unveil the patency of a vein lying inside or under a previous 

hematoma and it can discriminate between vein and artery, as well 
as between patent vein and obstructed vein.  



Turn on the lights in NICU!







• No differences in the 
proportion of successful 
cannulation attempts.  
• NIR device may be 

advantageous for nurses 
with lesser experience 
performing cannulation for 
the first time.
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“Instruction for use..”
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 Correct amounts for the area to be disinfected 
 Single sterile applicator
 No pooling
 Rewash with sterile saline
 No scrubbing 

NICU Tips 



Instructions for using ChloraPrep® applicators.

• 0.67 ml: 5 cm x 8 cm 
• 1 ml: 8 cm x 10 cm 
• 1.5 ml: 10 cm x 13 cm
• 3 ml: 15 cm x 15 cm
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0.2% chlorhexidine acetate as skin disinfectant prevents skin lesions in extremely preterm infants: a preliminary report. ADC 2017 
2% chlorhexidine–70% isopropyl alcohol versus 10% povidone–iodine for insertion site cleaning before central line insertion in preterm infants: a randomised trial. ADC 2017 

Healthcare Infection Control Practices Advisory Committee. Guidelines for the prevention of intravascular catheter-related infections. Am J Infect Control 2011;39:S1–S34.
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It is relatively inaccurate. As x-rays do not allow the direct visualization 
of the veins, the location of the catheter tip is assessed indirectly, i.e., 
using radiological landmarks such as the vertebral bodies, the cardiac 
silhouette, the diaphragmatic 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 radiation, 
which may ultimately be associated with long term damage 

Please avoid x-ray



• Neo-ECHOTIP protocol is stepwise and standardized procedure, 
potentially useful to perform both ultrasound based tip navigation 
and tip location, 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. 
• Current evidence and common sense suggest that ultrasound-based 

tip location will have an increasingly important role for CVAD in 
NICU, considering its many advantages in terms of accuracy, cost-
effectiveness and safety

Please use Neo-ECHOTIP





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

Tip location protocol: 
Probe: Small sectorial probe, 7-8 MHz. 
Acoustic windows: At least three different windows have been used 
to locate the catheter tip. 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 tip is followed until it reaches the target 
zone, i.e., the transition between SVC and RA. A small flush of 
normal saline (0.5-1 ml) may help visualizing the tip.
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Protocol for ECCs inserted via veins of the lower limbs 

Tip location protocol: 
Probe: Small sectorial probe, 7-8 MHz  
Acoustic window: subcostal longitudinal view. This view 
allows visualization of IVC and RA.  
Procedure:  the tip is followed until it reaches the target 
zone, i.e. the transition between IVC and RA. A small flush 
of normal saline (0.5-1 ml) may help visualizing the tip.
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Training issue
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Advantages of Semipermeable Transparent Dressing

• Visibility of insertion site 

• Better stabilization of catheter, avoiding “in and out” movements 

• Better protection against secretions 
• Longer time between dressing changes (7 days vs 2 days)



 Use the TA!

Infusion therapy standard of practice. Journal of infusion nursing 
2021
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N° Complications

Central catheters 889 15.9 per 1000 line days

Non central cathet. 91 51.7 per 1000 line days

N° Complications Non elective 
remuv

Central catheters 203 29% 27%

Non central cathet. 116 47% 45%

Jain, J of Perinatology, 2013

Colacchio, J of Perinatology, 2012

N° Complications Duration 

Central catheters 97 19% 17.7 gg

Non central cathet. 79 49% 11.4 gg

Goldwasser, Pediatr Radiol 2017

Xiaohe Yu,Bio Med Research Intern, 2018

N°
Non elective remuv

Central catheters 413 7.5%

Non central cathet. 83 18.1%
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Catheter Duration and Risk of CLA-BSI in Neonates With PICCs. Pediatrics 2009



Catheter Dwell Time and CLABSIs in Neonates With PICCs: A Multicenter Cohort Study Pediatrics 2013



ECC...a new device?

 Pectin-abstract 31 1 2016 
AS-2



Very promising...but



THM

•Choose best vein 

•Choose 2% chlorhexidine in 70% isopropilic alcohol 

•Choose RT-US 

•Choose "secure and protect" philosophy 

•Choose the bundle



Thank you

https://neonat.org

When you are still doing a medical procedure exactly 
the way you used to do it 20 years ago, something is 
going wrong 
(Jack LeDonne)


