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Advances in neonatal 
vascular access



LIFE SAVING

Allows:
- Administration of drugs

- Parenteral nutrition

But its use can be associated with
potential lifethreatening

complications 

The venous central line



When we talk about complications we have the 
perception that they unfortunatly « happen »

Complications



Complications are not casual - they are mostly provoked 
and depend on

Materials MaintenanceInsertion

Complications



Shaw JCL (1973) Parenteral nutrition
in the management of sick low birth
weight infants. Pediatr Clin North Am
20:333–358

Neonatal PICC

The venous central line
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Insertion Bundles

The bundles are a set of rules that have to 
be followed always and all together 

The use of insertion bundles has reduced the rate of 
Central Line Associated Blood Stream Infections (CLABSI) 



After soap hand washing 

also wash with hydroalcoholic gel

Always perform a surgical hand washing 

before wearing gloves and gown

Hand washing



Do not cover only the limb, 

but cover the baby completely

Always wear hat, mask, sterile gloves 
and gown

6 times higher incidence of CLABSI if the patient

is not fully covered and if operator is not

wearing a sterile gown

Raad et al. Prevention of central venous catheter related infections by using maximal
sterile barrier precautions duriong insertion. Infec Control Hosp Epidemiol 1994; 15: 
231

Maximal barrier precautions



Chlorhexidine

In neonates with GA < 26 weeks 

Chlorhexidine alcohol solution
Just at the point of insertion, dab 

and not rub, rinse with saline 
solution after disinfection

Chlorhexidine in 
aqueous solution

Meta analysis: the use of chlorhexidine reduces by 50% 

the risk of CLABSI compared to povidone iodine

Chaiyakunapruk N. et al. Chlorexidine compared with povidone iodine solution for 
vascular catheter site care: a meta analysis. Ann Intern Med 2002

Chlorhexidine 2% in 70% alcohol solution



Standard-Aseptic Non Touch Technique when accessing the catheter

Wear masks and sterile gloves in 

case of:

- Change of infusion sets

- Multiple therapies

Remove the catheter as soon as it is not necessary anymore

Erdei C, McAvoy LL, Gupta M, Pereira S, McGowan EC (2015) Is zero central line-associated bloodstream infection rate 
sustainable? A 5-year perspective. Pediatrics 135:e1485-1493

Reduction of CLABSI when CVC is removed at 

100ml/Kg enteral nutrition

Maintenance
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Old catheter  

Can break very easily when high 
pressure flow

2 pieces connected – increased risk 
of disconnection/ CLABSI

Materials

Silicone  - Epicutaneo cava - 2 Fr Polyurethane    - Premicath – 1 Fr

Nutriline – 2 Fr

Twin flow – 2 Fr bilumen

Stiffer on insertion, thermosensitive
(will soften once in the blood)

Thinner walled catheter, providing
higher flow rates for the same external
diameter



Polyurethane is superior to silicone

Material
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Near Infrared Technology



Size matters!

The external diameter of the catheter must not exceed
1/3 of the internal diameter of the vein 

1 Fr may be appropriate for a low birth weight infant but maybe not for 
larger infants due to flow rates 

2 Fr is appropriate for neonates and infants

3 Fr is appropriate for larger infants or those with multiple infusion needs

Use the smallest size possible catheter



Modified micro Seldinger technique 
(MMST)

Seldinger technique

21G puncture needle,  guidewire and a 
peelable sheath

Higher placement success rate

Easier to puncture veins difficult to access 

Possibility to access scarred veins from 
previous therapy

Less risk of injuring or tearing the vein than 
with a big introducer 

Modified micro Seldinger technique



Microsite



Modified micro Seldinger technique



Sometimes we need other catheters...

High performing  catheter



Withdrawals

High flow infusions

Transfusions

Hemodinamic monitoring 

Reduced rate of occlusion

Jugular vein

Subclavian vein

Femoral vein

Ultrasound-guided central venous 
catheter insertion

Centrally inserted central lines



Ultrasound-guided central venous catheter



Direct visualization of the vein

Decreased number of punctures
of the vein

Direct visualization of the needle/ 
guidewire and of the catheter

Ultrasound 



560 gr
Dr C. Breschan

The brachiocephalic vein



Our experience

2016

Epi 1 Fr

Epi 2 Fr

Ultrasound

Surgical

2019

Epi 1 Fr

Epi 2 Fr

Ultrasound

Surgical



The brachiocephalic vein

LILA
23+5  Weeks
600 gr

CICC
2 Fr 4 cm
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Between suprahepatic outlet in the inferior vena cava and right atrium

Umbilical Venous Catheter



Echocardiography

Gold standard for the correct visualization of the tip of the catheter
Easy to perform



Ped Critical Care Medicine, May 2022, 23 (5) 



Echocardiography



32 children presented with failed attempts at UVC placement

23 (72%) children were able to have their UVC correctly repositioned





Check again 

70 VUC

The catheter can move !

72% had to be moved 
after 24/48 hours

Ultrasound after 24/48 hours



Prevent complications

Scrupulously follow guide lines for insertion and management

Perform US before infusions

Replace / remove if tip not central

Check again !!
No symptoms does not mean no complications

Replace as soon as possible (max 7 days)



Neonatal  PICCs

Percutaneously Inserted Central Catheters
Inserted in a peripheral vein, 

with the tip in a central position

Superior vena cava 

vena cava-right 
atrium junction

Inferior vena cava



Up or down?

Always check all the veins to choose 
the best available vein regardless if it is in the upper 

or lower side of the body

No  difference in rate of infections / complications 
between upper versus lower insertion site



Always check the position of the tip before securing

Correct position of the tip 

LateralAntero-Post



3 cm1 cm

Antero post

Lateral



Always check the position of the tip before securing

Correct position of the tip 



Echocardiography



PICC in the superior vena cava



PICC in the superior vena cava



PICC in the superior vena cava



PICC in the inferior vena cava



PICC in the inferior vena cava





Intracavitary electrocardiogram 
guidance

visualization of P-
wave at baseline

negative 
deflection

acquisition of the maximal P-wave

Intracavitary ECG guidance



Pilot
Baseline

Intracavitary ECG

Intracavitary ECG guidance
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Sutureless device

Improved stabilization

Avoids CVC in and out 
movement

Easier to clean the insertion
point

Securement  of the catheter



Securement of the device

Grip lock

Reduction of infections Reduction of thrombosis

Reduction of accidental dislocations



Transparent dressing

The point of insertion has to be always visible

Every day check for 
infection
redness

extravasation

Securement of the device



Hystoacryl glue



Hystoacryl glue

Stabilization

Anti infective
properties

Hemostasis



Cyanoacrylate glue

Medical grade products currently available contain either 
butyl, isobutyl or octyl esters

rigid when dry

provide a strong bond

more flexible when dry

produce a weaker bond

Butyl products

Octyl products



Secureport IV

Approved and licensed to secure catheters



Cyanoacrilate does not cause structural damage 
to polyurethane catheters even long term after 
exposure

Lesion to one silicone PICC 

Cyanoacrylate glue
Safety





65 patients

Cyanoacrilate was effective in 
reducing bleeding after 1 and 
24 hours

Central venous catheters

HemostasisCyanoacrylate glue



101 pediatric patients

Cyanoacrilate was effective in 
reducing bleeding

Central venous catheters

Reduced need to change dressing

HemostasisCyanoacrylate glue



In vitro study

Antimicrobial action

Central venous catheters

Not on candida

Anti infectiveCyanoacrylate glue







51 patients

As effective as chlohexidine as 
antimicrobial barreer, but less 
bleedings 

Central venous catheters

Anti infectiveCyanoacrylate glue



Cyanoacrilate was 
effective in stabilising 
peripheral venous 
catheters

Peripheral venous catheters

Stabilization
Cyanoacrylate glue



Cyanoacrilate was 
effective in stabilising 
peripheral venous 
catheters

Peripheral venous catheters

350 patients

Cyanoacrylate glue
Stabilization



195 patients
Cyanoacrilate was 
effective instabilising 
peripheral arterial 
catheters

Peripheral arterial catheters

Stabilization
Cyanoacrylate glue



123 patients
Cyanoacrilate was cost-
effective in stabilising 
peripheral arterial 
catheters

Peripheral arterial catheters

Cyanoacrylate glue
Stabilization



Neonatal PICCs

413

Our experience

CICCs

391

No ruptures
No complications 

No irritation of the skin



Dislocations

Catheters day



Derived from the aa  Taurine

Large spectrum antimicrobial activity

Death
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H2N-CH2-CH2-SO2-NH2 Taurinamide

Taurultam

Taurolidine

Methylol-
taurultam

Methylol-
taurinamide

active Methylol-Group
Taurine + CO2

Reacts with  bacterial surface

Bacteriostatic effect Bactericidal effect

Taurolidine



Torres-Viera et al. 2000, Nösner & Focht 1994

In vitro acitivity

Acts also on resistant microrganisms

Does not develop resistance

Taurolidine
The biofilm



Efficacy of  taurolidine lock  vs antibiotic lock

Sherertz et al. Antimicrobial Agents and Chemotherapy. 2006Taurolidine

Taurolidine 



New formulation, can be used also in 

chimldren and neonates

Taurolidine 2% 

without citrate

Taurolidine



Lock of at least 2 hours

Volume = priming volume of CVCx 2

In neonates, if possible, aspirate the lock

CLABSI reduction

Taurolidine

Taurolidine - Therapy



Preventive Lock

15 term neonates
8 preterm

Catheters 2Fr – 3 Fr 

From the first day 
till removal

Every 48 hours

Taurolidine – Our experience

Therapeutic Lock

10 term neonates
3 preterm

Catheters 2Fr – 3 Fr 

7 days

Every  24 hours



Lock: 0.3 - 0.5 ml

Afetr the lock try to reaspirate the lock, 
otherways just flush it with saline

In one neonate nausea and vomit after the flush

Not always possible to close the catheter 
(vasoactive drugs, hypoglycemia)

Taurolidine – Our experience

Side effects



Use the right catheter for the right patient with the right technique 

Replace silicone with polyurethane

Use always the Bundles  

Replace sutures with sutureless devices

Consider taurolidine lock to reduce CLABSI

Use cyanoacilate glue and transparent dressings

Take home messages



NEVAT - Neonatal European Vascular Access Team



https://neonat.org/

NEVAT - Neonatal European Vascular Access Team

https://neonat.org/



