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Qui si parla del luogo di nascita di Oliver 
Twist e delle circostanze che si 
riferiscono alla sua venuta al mondo. 

Non voglio dichiarare che il nascere 
in un ospizio per poveri rappresenti 
una circostanza di favore per un 
essere umano; tuttavia, per Oliver 
Twist si rivelò come un colpo di 

fortuna.  
 
I suoi polmoni si rifiutavano di 
lavorare e solo dopo notevoli sforzi si 
riuscì a convincerli a respirare…  
… Così per qualche tempo egli  
rimase immobile nella sua cuccia, 
incerto se restare in questo basso 
mondo o volarsene verso uno 
migliore.    (to be continued)  

Charles Dickens,  

Bentley’s Miscellany, 1837-1839 
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News in Neonatal Resuscitation… 2013 

 A Randomized Trial of Exothermic Mattresses 

for Preterm Newborns in Polyethylene 
(McCharty et al. Pediatrics 2013)  

 Oronasopharyngeal suction versus wiping of the 

mouth and nose at birth: a randomised equivalency 

trial           (Kelleher et al. Lancet 2013) 

 Oxygen Delivery Using a Neonatal Self-inflating 

Resuscitation Bag: Effect of Oxygen Flow 
(Trevisanuto et al. Pediatrics 2013) 

Newsletter GdS Rianimazione Neonatale SIN (trevo@pediatria.unipd.it) 
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Oxygen supplementation 
at birth 



Intrauterine (liquid) 
environment 

[SaO2=50%] 

Extrauterine (air) 
environment 

[SaO2= 59% (1 min) 

       68% (2 min) 
       82% (5 min) 

SaO2=   90% (15 min) ]  House JT, J Clin Monit 1987 



“…oxygen should be used, it is not toxic 

and there is no reason to be concerned.” 

1992 International Liaison 

Committee on Resuscitation (ILCOR) 

AHA, JAMA 1992 
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Pulmonary hypertension Cerebral  oxygenation 

100% Oxygen-therapy: 

Why? 

Campbell AGM, Cross KW, 

Dawes GS, Hyman AI. A 

comparison of air and O2 in 

a 

hyperbaric chamber by 

positive pressure ventilation, 

in the resuscitation of 

newborn 

rabbits.  

J Pediatr 1966; 68: 153–163 

Perez-de-Sa V, Cunha-

Goncalves D, Nordh A, 

Hansson S, Larsson A, Ley D 

et al. High 

brain tissue oxygen tension 

during ventilation with 100% 

oxygen after fetal asphyxia 

in newborn sheep.  

Pediatr Res 2009; 65: 57–61 



Excito-toxicity’ (  ATP 

and   glutammate in 

synaptic space) 

Accumulation of 

intracellular Calcium 

Free radical formation 

Pro-inflammatory cytokines 

production 

Neuronal damage 



100% oxygen vs room air:  
clinical studies 

 Prospective, international, controlled, 

multicenter (n. 11) study 

 609 neonates with BW > 999g 

 Even dates: room air 

 Odd dates: 100% oxygen 

Saugstad O, Pediatrics 1998 



Saugstad, Pediatrics 1998 



Saugstad, Pediatrics 1998 

Time to the first breath 



“… data is insufficient to justify a change from 

the recommendation that 100% oxygen be 

used if assisted ventilation is required.” 
 

 

AHA, AAP, Pediatrics 2000 



Vento, Pediatrics 2001 

Time needed for the onset of a 

sustained respiratory pattern 



AHA, AAP, Pediatrics 2006 

“ 

“ 



AHA, AAP, Pediatrics 2006 



FiO2 during initial PPV 

Trevisanuto D et al, Arch Dis Child Fetal Neonatal Ed 2006 
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Davis PG, Lancet 2004 



Saugstad OD, Lancet 2010 

Mortality rate: relative risk 0·69,  

          (95% CI 0·54–0·88) 

12.8% 

8.2% 

“The use of 100% oxygen for newborn 

resuscitation probably will be remembered 

as one of the most dangerous therapies 

inflicted on newborns”. 



Perlman JM et al. Pediatrics, 2010 
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p<0.01 

100% oxygen to initiate resuscitation 

Trevisanuto D et al, 2013 (submitted) 
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Chest compressions 
 

AHA, AAP, Pediatrics 2000 



AHA, AAP, Pediatrics 2000 



Chest compressions 
REFERENCES: 10 

Kattwinkel, Pediatrics 2010 



39 (0.12%) of 30,839 infants  

Chest compressions and/or epinephrine   
in delivery room 

Evidence of 
severe Fetal 

Acidemia 

1/3 

Presumed mechanism: 
ineffective or improper 

initial ventilatory support  

2/3 

Perlman JM, Arch Pediatr Adolesc Med 1995 



Total newly born population (100) 

5 to 10% requires some degree of active resuscitation at birth  
(for example, stimulation to breathe)  

3% requires PPV 

0.1% requires Chest Compressions 
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Faccio le cose che ho 
sempre visto fare! 



At birth, infants needing neonatal 
resuscitation are positioned under a 
radiant infant warmer (RIW). 

BACKGROUND 

Trevisanuto et al. Resuscitation 2011 



BACKGROUND 

Vohra et al. J Pediatr 2004 

Trevisanuto et al. J Pediatr 2010 

Knobel et al. J Perinatol 2005 



Radiant Infant Warmers 

Fisher & Paykel, IW 930 GE Healthcare Panda  
i-RES 

Drager Babytherm 8010 

Trevisanuto et al. Resuscitation 2011 



Setting 

Room temperature: 
 - 22, 24, 26+0.4˚C 

(Umidity: 32% ± 3%) 

Measurements: 
radiant, convective, conductive 

and evaporative temperature   
(Incu Fluke Biomedical, Bio-Tek 
Instruments, USA) 

Design: 
POWER: 
0-33%; 0-100%; 33-100% 
 



(power 33-100%) 

Time (minutes)  

 Trevisanuto et al. Resuscitation 2011 Room temperature: 24 ºC 



Conti A et al. 2013 (submitted) 
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How much oxygen 
are  

we administering? 



Kattwinkel, Pediatrics 2010 



Trevisanuto D et al. JMFNM 2012 



[FiO2 = 100%] 

[Flow rate: 5-10 L/min] 

Kattwinkel J, Manual of Neonatal Resuscitation 2011 



[Flow rate: 5-10 L/min] 

[FiO2 = 40%] 
Kattwinkel J, Manual of Neonatal Resuscitation 2011 



[Flow rate: 5-10 L/min] 

[FiO2 >70%a - >95%b,c] 

- Thio M, ADC F&N Ed 2010a 

- Johnston KL, Respir Care, 2009b 

- Reise K, Resuscitation 2009c 
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Trevisanuto D et al., Pediatrics 2013 



Manometer 

Oxymeter 

Self-inflating bag PIP: 20-30 or 30-40 cmH2O 

RR: 40-60 breaths/min 



Relationship between O2-flow and FiO2 
[PIP 25cmH2O; RR 40-60/min] 
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Lo so, ma non ci 
credo! 



- Rectal temperature at admission (GA<28 weeks’ gestation):  1.9-0.9°C 

Vohra, J Pediatr 1999,  J Pediatr 2003 



AHA, AAP, Resuscitation 2005 



Use of polyethylene bags for thermal loss 
prevention in Italy 

7% 

54% 

2002 2012 
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p<0.01 

Trevisanuto et al, 2013 (submitted) 



Trevisanuto et al, 2013 (submitted) 
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Centers using a polyethylene wrap in DR 
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Neonatal resuscitation of ELBWI in Italy (2012) 

[96 level III centres] 



Perlman JM et al. Pediatrics, 2010 



Delay in umbilical cord clamping 

Gruppo di Studio Rianimazione Neonatale SIN, 2012 
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Neonatal resuscitation of ELBWI in Italy (2010) 

[51 level III centres] 



Carbine DN, Pediatrics 2000  

Video recording as a means of evaluating neonatal 
resuscitation performance 

46 

54 

Deviations from the 
NRP guidelines 

Correct 
performance 

(S. Diego Hospital, USA) 



Study Protocol 
Video Recording as a Means of Evaluating Neonatal Resuscitation 

Performance in Low Resource Settings 

Federica Bertuola, Beira, Mozambique 
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AAP, AHA, Pediatrics 2010 

? 





AAP, AHA, Pediatrics 2010 
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Trevisanuto et al. Pediatr Anesth 2005  

Neonatal resuscitation course for Pediatric Residents 

(CORRECT ANSWERS) 
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Parotto M. et al. Resuscitation 2010 



Neonatal resuscitation course for Pediatric Residents 

Trevisanuto et al. Pediatr Anesth 2007 
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European  Pediatric Society Meeting,  

Oporto, 2013  



------------------------------------------------------------------------------------------------------ 
Problema    Domanda (PICO)  
---------------------------------------------------------------------------------------------------------------------------------------------- 
Gestione postnatale del neonato  Nel neonato a termine non vigoroso con meconio 
flaccido con meconio   denso (P) l’intubazione tracheale (I) vs. non intubazione (C) 
    migliora l’outcome (morte/complicanze) (O)? 
 

Uso di ossigeno in sala parto  Che concentrazione di ossigeno somministrare in corso di 
    bradicardia (FC<60bpm) nonostante ventilazione efficace? 
    Quale è l’effetto della somministrazione di aria ambiente in 

    confronto con ossigeno durante arresto circolatorio sul flusso 
    cerebrale e sul futuro danno cerebrale? 
 

Ventilazione   Durante la ventilazione in maschera facciale, dovrebbero  
    essere misurate le pressioni o i volume polmonari?  
    Quale interfaccia per ventilare efficacemente? 
    Quale è il miglior device per somministrare la PEEP/CPAP? 
    Il monitoraggio dell’attività respiratoria alla nascita migliora 

    l’outcome respiratorio (air-leak, BPD)? 
 
Temperatura   Nei VLBWI, l’uso di sacchetti in polietilene associati a  

    materassini riscaldati migliora la temperatura d’ingresso in 

    NICU (mortalità, outcome neurologico) rispetto ai soli  

    sacchetti?  
    La temperatura della sala parto/sala operatoria influenza la 

    temperatura d’ingresso in NICU? 
    Quanto rapidamente riscaldare un VLBWI con temperatura 
    <35°C? 
------------------------------------------------------------------------------------------------------------------------------------------------ 

(Perlman, Resuscitation 2012) 

“Gap of Knowledge” 
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LMA for Neonatal Resuscitation 

Trial 2: Supreme. (Hanoi, Vietnam) RECRUITING (137/142 patients) 

Trial 1: ProSeal. (Madras, India) COMPLETED (140 patients) 

Trial 3: I-Gel. (Kampala, Uganga) IRB submission 



- 1-teaching day in Hanoi  
- 3 Skype conferences with the hospital staff (24 members)  
- Videos of personal performance (Youtube) 
- Weekly monitoring of activities in neonates 

Supreme-LMA for Neonatal Resuscitation: a Prospective, Randomized 

Single-center Study (www.Clinicaltrials.gov: NCT01963936) 

http://www.clinicaltrials.gov/


www.clinicaltrials.gov : NCT01671241 

Heat Loss Prevention in Delivery Room 

by Using a Polyethylene Cap Associate to 

a Wrap: A Multicenter, Prospective, 

Randomized, Controlled Trial 

Università degli Studi di Padova 

Ospedale S. Bortolo Vicenza 

Ospedale di Camposampiero 

Doglioni N. et al. 2013 (submitted) 

http://www.clinicaltrials.gov/


Standard of care 

“Total body” 



Conclusioni 

La rianimazione neonatale è… 

 Un evento frequente 

 Linee Guida = metodo scientifico 
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credo! 
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l’evidenza 

disponibile… 

Faccio le cose che ho 
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La rianimazione neonatale è… 



Tenacia 
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Metodo 
scientifico 

Opportunità 

La rianimazione neonatale è… 



Charles Dickens,  

Bentley’s Miscellany, 1837-1839 

Se fosse stato circondato da uno stuolo 
di nonne, di zie, di cugine, di  
infermiere e di medici sarebbe certo 
morto nello spazio di ventiquattro ore, 
ma non essendoci a occuparsi di lui che 
una povera vecchietta che amava un 
po' troppo la birra e un solo medico 
condotto, Oliver e la Natura 
combatterono nel migliore dei modi la 
loro battaglia.  

 
Il piccino si agitò, lottò, starnutì e 
infine, lanciando uno strillo che  
nessuno si sarebbe atteso da un 
esserino che possedeva il dono della 
voce solo da qualche minuto, diede 
avviso agli abitanti dell'ospizio che un 
nuovo  cittadino doveva essere iscritto 
nei registri del comune.  
 



One Day Course on Neonatal Resuscitation 
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