
Neonatal Resuscitation

Dr A. K. Ewer
Birmingham Women’s Hospital



Overview

• Historical review

• Neonatal resuscitation in 21st century

• Current controversies/opinions



Asphyxia Neonatorum

De Lee. 1897

‘ there are three principles governing the treatment of 
asphyxia neonatorum:

first, maintain the body heat; 
second, free the air passages of obstructions; 
third stimulate respiration or supply air to the lungs 
for oxygenation of the blood.



Asphyxia Neonatorum

De Lee. 1897

‘ the catheter is inserted into the trachea, the operator 
fills his lungs and mouth with air and applying lips to 
the catheter, with the glottis closed, the air in the 
mouth, pure and warm, is forced gently by the action 
of the cheeks into the lungs.’



From ‘Der Scheintod der Neugeborenen’ [The Apparent 
Death of the Newborn] by Dr Ludwig Knapp. 1898



Neonatal resuscitation 1850-1950
• rhythmic traction of the tongue 
• tickling the chest, mouth, or throat; 
• yelling, shaking 
• rubbing, slapping, and pinching
• dilating the rectum using a raven’s beak or a corn cob
• immersion in cold water, sometimes alternating with 

immersion in hot water
• electric shocks
• nebulisation of brandy mist
• insufflation of tobacco smoke into the rectum.
• strychnine on the tongue





‘Resuscitation of infants at birth has been the 
subject of many articles. Seldom have there been 
such imaginative ideas, such enthusiasms, and 
dislikes, and such unscientific observations and 
study about one clinical picture. There are 
outstanding exceptions to these statements, but the 
poor quality and lack of precise data of the 
majority of papers concerned with infant
resuscitation are interesting.’

A proposal for a new method of evaluation of the newborn infant.

Virginia Apgar 1953



• 1957-67 – models of neonatal asphyxia 

• Mouth-to-mouth resuscitation

• Closed chest compressions

• Tracheal intubation



‘Since intubation and positive pressure ventilation 
were first recommended... a pattern of resuscitation 
has evolved based on extrapolation and assumption 
rather than clinical measurement. There can be few 
areas of medicine where the potential benefit is so 
great but which have been subjected to so little 
evaluation.’

AD Milner 1991
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Differences in babies

• Small

• Wet

• Lungs full of fluid

• Respiratory rather than cardiac arrest



How often is resuscitation 
required?

• Swedish study 1992 – 100 000 babies
• 1% of babies >2500g required  lung inflation

• In UK high risk deliveries attended. Incl. C/S, 
fetal distress, preterm, cong abnormalities etc



Apgar score (1953)

• Major limitations, no use in 
clinical management

• No relationship with 
outcome

• HR and RR more useful than 
other items

• Only real reason for its 
continued use is lack of an 
alternative



Principles of neonatal 
resuscitation

• Keep baby warm

• Maintain airway

• Ensure lung inflation

• Ensure adequate circulation



Newborn Life Support Newborn Life Support



Principles of neonatal 
resuscitation

• In most babies lung inflation can be 
adequately achieved with mask ventilation

• Tracheal intubation may be necessary in 
certain circumstances



• Guedel Airways



Principles of neonatal 
resuscitation

Chest compressions

• Aim to get oxygenated 
blood to the heart

• ‘Bump start’

• 3:1 ratio



Principles of neonatal 
resuscitation

Drugs – Adrenaline, bicarbonate, dextrose, N saline

• Rarely needed

• Associated with poor outcome

• Usually given via the umbilical vein



Principles of neonatal 
resuscitation

Drugs – which first??

• NLS guidelines suggest adrenaline then 
bicarbonate if no response… Very little 
evidence
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Preterm babies

• <28 weeks - evidence suggests plastic 
wrapping significantly reduces risk of 
hypothermia

• Frequently intubated to give exogenous 
surfactant



Oxygen or air?

• Traditionally 100% 
oxygen

• Studies indicate that 
air is just as effective 
as oxygen

• Resuscitaires often 
have both



Meconium

• Suction on the 
perineum of no benefit

• Splinting of the chest 
of no benefit

• Meconium should be 
aspirated from a non-
breathing baby



Vascular access

• Intracardiac and intraosseous routes may be 
considered

• UV access is much easier and safer



Discontinuation 

• NLS guidelines 2006
‘If there are no signs of life after 10 minutes 
of continuous and adequate resuscitation 
then discontinuation of resuscitation may be 
justified’



Conclusion 

• Neonatal resuscitation is based on a 
pragmatic and consensual approach rather 
than a firm evidence base




