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The Need

• Neonatal intensive care should 

begin immediately after birth

• Inconsistency of practice 

(‘dealer’s choice’)

• “Seeds of neonatal morbidity are 

sown in the delivery room”



Arch Dis Child Fetal Neonatal Ed 2006;91:F369–F373.

Neonatal Resuscitation: Schultze method



Monitoring / Management in the DR

• Need to ‘raise the bar’

• Neonatal intensive care should begin 
immediately after birth

• Incorporation of intensive care environment 
in the DR could improve outcomes

• Routine pulse oximetry

• Ventilator in the DR might be helpful

• Tidal volume monitoring?

Vento et al . Pediatrics 2008;122;1113-1116



Five Domains

1. Learning system. Performance 

monitoring and project management

2. The baby

3. The family

4. The stabilization team

5. Physical environment of delivery room







Laptook et al. Pediatrics 2007< 35, 35 – 35.9, 36 – 36.9, > 37 deg C



Study NICU

Admissions

Frequency of 

Admission 

Hypothermia

OR (95% CI) 

of Mortality

Epicure 

study (UK)

< 25 weeks

811 babies 

40% below 35 C 1.72 

(1.17, 2.56)

Laptook et 

al (USA)

< 1500 g

5277 babies 

47% below 36.0 C

14% below 35.0 C

OR rose 1.28 

(1.16, 1.41) 

per 1 C fall

Malaysian 

VLBW 

study 

group

< 1500 g

868 babies

33% below 36.5 C 1.26 

(1.06, 1.50)

da Mota

Silveira et 

al (Brazil)

320 babies 

born at home

and admitted

32% below 36.5 C 3.09 

(2.15, 4.43)



M
c
C

a
ll 

e
t 
a
l.
 C

o
c
h
ra

n
e
 R

e
v
ie

w
 2

0
1
0



Temperature Maintenance
• Pre-heated radiant warmer

• Temperature of delivery room at 77 deg F

• Plastic wrap if < 28 weeks gestation

• Chemical mattress 

• Measure infant temperature by ten minutes

• Place infant on servo ASAP



Temperature Management
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Temperatures of Infants <28weeks

1st Temperature 2nd Temperature Polyethylene wrap utilized

Polyethelene wrap initiated

Changed to blanket

Polyethylene 
wrap

Polyethylene 
blanket



Color Assessment at Birth

O’Donnell et al. Arch Dis Child Fetal Neonatal Ed 2007;92:F465–F467

../Respiratory Management/Oxygen management/O'Donnell2007_Color assessment at birth.pdf


Pulse Oximetry Monitoring

• Pulse oximeter probe on right hand

• Correct sequence: place on hand first, 

then connect to monitor

• Saturation reading within 2 min

• ‘Black hand’ noted on videos



Louis et al Pediatrics 2014



Saugstad et al. Neonatology 2008;94:176–182

Room Air vs 100% O2 in Term Infants

Effect on Mortality



Low vs High (>50%) O2 in Preterms
Effect on Mortality prior to Hospital Discharge

Brown et al  PLoS ONE 7(12): e52033



Low vs High (>50%) O2 in Preterms
Additional Randomized Trials

• Vento 2009 [30 vs 90%]: Less ventilator days, 

duration of O2 supplementation & BPD 

• Kapadia 2013 [room air vs 100%]: less 

oxidative stress and less BPD

• Rook 2014 [30 vs 65%]: no difference in 

oxidative stress or BPD 

• No long-term follow up in any trial so far



Oxygen Management

• Starting FiO2 of 0.4 for preterm infants

• Use FiO2 1.0 if baby not responding

• Prevent rapid increase of oxygen saturation

• Target O2 saturation: 

– 80-85% at five min, 85-95% at ten min



Oxygen Saturation Percentiles for All 

Infants with No Medical Intervention

Dawson et al. Pediatrics 2010;125:e1340–e1347

../Respiratory Management/Oxygen management/Dawson2010_Oxygen saturation reference ranges.pdf


Fig 2 Forest plot comparison of death or bronchopulmonary dysplasia (BPD), or both, at 36 

weeks corrected gestation; death; and bronchopulmonary dysplasia at 36 weeks corrected 

gestation. 

Schmölzer G M et al. BMJ 2013;347:bmj.f5980©2013 by British Medical Journal Publishing Group





Hudson Prongs Ram Cannula
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Manual PPV during Resuscitation: 

Looking at Manometer vs Elsewhere

Total time: 245 secs; Manometer: 34 secs (14%)





Wood FE, et al. Arch Dis Child Fetal Neonatal Ed 2008;93:F230e4.

Wilson EV, et al. Arch Dis Child Fetal Neonatal Ed 2013;0:F1–F3.

Spider hold Two-handed hold



Intubation Safety

• Use bag mask ventilation as safety net

• No inexperienced intubators

• Two attempts per intubator

• 30 seconds per intubator

• State intubation indicators loudly and 

explicitly

• Call for back-up early - Stat airway team

• Psychology of intubation



Minimally Invasive Surfactant Therapy



Cardiovascular Support

• Measure HR per NRP and announce a 

number loudly

• Auscultation needs silence, quiet 

environment

• Nurses sometimes not confident about 

auscultated heart rate

• Avoid chest compressions without 

adequate ventilation



Radetzky March



Case reports in pediatrics 2013



Family Support During Resuscitation

• Briefing : assign family support person

• Training for family support person

– Scripted statements

– Simulations

• Involve family members in development of 

practices, policies and in training

• ‘My birth story’ cards









TIME

Activity
Level

Briefing Action Phase Debriefing

Teamwork: Temporal Model
Neonatal Resuscitation Team Episode

Modified from Fernandez et al. Acad Emerg Med 2008; 15:1–9



Briefing

• Introduction of team members

• Assignment of roles

• Leadership assignment

• Review of maternal, family details

• Contingency planning

• Equipment check

• Setting of tone and atmosphere for 
resuscitation

• Use of a checklist



High-risk Resuscitation Checklist

• Prior to all high-risk deliveries

• Assists in briefing, foundation of good 
teamwork

• Ensures that equipment is available, room 
setup is optimal, roles are clear, sequence of 
activities is clear, and contingencies are 
planned for

• Multiple revisions and refinements over time 
with experience and reflection





Action Phase

1.Leadership

2.Communication

3.Situation monitoring

4.Mutual support

Team STEPPS

www.ahrq.gov



Debriefing

• Should be done after each resuscitation

• Requires facilitator with skill, sensitivity

• Non-judgmental, non-critical approach

• Balance ‘truth versus grace’

• Three open ended questions

– What went well?

– What could have been done better?

– What should we do differently next time?



Simulation Based Training

Experience

Reflection

Learning

Cognitive

Technical

Behavioral

Real

Simulated

-Memory

-Video

-Narrative



Improvements based 

on in-situ Simulations

• Weight-based med sheets in code cart

• Code carts redesigned - more user friendly

• Emergency umbilical line placement kit

• Second monitor screen added to be in full 

view of respiratory therapists



Delivery Room Layout Changes

• Bed position



Delivery Room Layout Changes

Ventilator position





Delivery Room Layout Changes







FUTURE DIRECTIONS

• Delayed cord clamping / milking

• Neurodevelopmental care in the DR

• Documentation of resuscitation

• Ethics – periviability



Thank you!

QUESTIONS?


