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other than…



Personalised monitoring (Paris Pyramide)

MINIMUM: PtcO2/CO2 at the admission (OI) + 1 capillary blood gas 

BASIC: PtcO2/CO2 (OI) + capillary blood gas 

ACCURATE: Art cat
Blood gas and OI, POCUS 

ADVANCED: Art cat
CVP, Continuous OI 

NIRS, Electrical cardiometry, POCUS
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De Luca D. Lancet Resp Med 2018



Continuous pressure monitoring
Accurate blood gas

Frequent blood sampling
Avoid interpretation errors in 

complex care 

Infectious risk
Thrombotic risk
Blood loss risk

Dannevig I. Acta Paediatr 2005
Holt TR et al, Pediatr Crit Care Med 2011

Schindler E. Ped Anesthesia 2005



Contraindications:
- Recent or contemporary

cannulation of another artery in the 
same limb

- Negative Allen’s test
- Local infection
- Local malformation

Indications:
- Hemodynamic instability
- Severe/moderate NARDS or anyway OI>20
- PPHN
- Whole body hypothermia
- Need for AV – EXT
- Post surgical care of CHD babies



Different types

Small cannulae

Specific umbilical
catheters

(Femoral/brachial/ 
temporal catheters)

Radial
Posterior tibial
Pedidia 

«Central»
High or low

Rarely used…more dangerous…
• Hypercoagulation, hyperreactive tissues
• No collateral circulation
• Higher infectious risk (femoral)  
• Higher occlusion risk (brachial and temporal)



The benefit of cannulation of the TA is 
that the TA swelling and occasionally 
pulsation are easily observed under the 
skin in neonates and infants. In addition, 
as the TA supplies several branches on the 
scalp in the frontotemporal region, there 
is more scope to cannulate compared with 
other cannulation sites.

Prian et al, J Pediatr 1978



Schindler E et al. Ped Anesthesia 2005
Deindl P et al, Acta Paediatr 2018



Be careful….
- In most neonates
- In neonates and infants with ductal dependent CHD

Thanks to Elise

De Luca D et al, J Puericolture 2015



26G

24G/22G

Dell’Orto, Centorrino, De Luca in Pittiruti – Springer Verlag
in press



NO! YES!

• Nurses’ training ++++
• Nursing protocol +++
(with frequent checks)
• Straight line
• Small mouvements

are relevant
• Attention to…tension!

De Luca D et al, J Puericolture 2015



Many open questions

What is the best artery to cannulate

What is the best method to cannulate, to do nursing 
and maintain it?

Others…



650 arteries             
(infant population –
mean age 6 months)

20 thrombosis (3.2%)

Newborn age (OR 6.57 [2.30–18.8] 
p<0.001

Hematocrit (OR 3719.77 [3.74–3695246] 
p=0.02

Low cardiac output (OR 2.92 [0.98–8.7] 
p=0.05 

associated with femoral thrombosis

What is the best artery to cannulate
It depends on…
- Patients’ age and condition
- Local situation
- Skills

Brotschi B et al, J Thromb Haemost 2011



Many open questions

What is the best artery to cannulate

What is the best method to cannulate, to do nursing 
and maintain it?

Others…



Cold light  (<35°C) penetrating tissue: vessels usually shown as dark purple or brown

Radial Posterior Tibial



Nakayama Y et al, Anest Analgesia 2016
White L et al, Br J Anesthesia 2016



Kundu R et al, Ped Anesthesia 2016
Nakayama Y et al, Anest Analgesia 2016

Optimal depth technique Hanging drop technique



Flush > 0.5 mL/h  risks of retrograde 
embolization if:
- 22G
- Too large volume
- Too long time

Usually electronic pumps preferred
for fluid restrictions…

Cornelius A et al, Intensive Care Med 2002
Cornelius A et al, Ped Anesthesia 2002



Many open questions

What is the best artery to cannulate

What is the best method to cannulate, to do nursing 
and maintain it?

Others…



Arterial lines are placed by MD…
… but afterwards nursing is ESSENTIAL !

High (T9-T10) vs Low (L3-L4) Heparine vs no Heparine

Cochrane Database Syst Rev 2000 

The particular case of UAC…

Beware of UAC contraindications ! (ARED/AED, abdominal malformations) 



And the peripheral arteries…

Cochrane Database Syst Rev 2018
Bradford NK et al, Int J Nurs Stud 2016 



High (T9-T10) vs Low (L3-L4)

Lean WL et al, Arch Dis Child Fetal Neonatal Ed 2017



McAdams RM et al, J Perinatol 2009

MAX 5 d



Fletcher MA, et al. Umbilical arterial catheter use: report of an audit 
conducted by the Study Group for Complications of Perinatal Care.                             
Am J Perinatol 1994;11:94-9.

Study Group for Complications of Perinatal Care   
survey of 13 US NICUs

UAC = 30% of NICU admissions
Mean duration 4.9 days

Varibility in catheter type, position and policy

Adverse events inversely correlated with BW (p<0.001)                                                                            
and to the abdominal placement (p<0.05)



The issue of blood
drawing through UAC

Max 0.5 mL/min







Thanks for listening
daniele.deluca@aphp.fr


