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The Outcomes of Preterm Birth ïlooking 

beyond discharge



Aim:

Understand the effects of the Neonatal

Unit environment on the neonateôs developing:-

¸ brain, 

¸ sensory system, 

¸ motor development, 

¸ sleep patterns

¸ behavioural states



Statistics!

¸ Approx.621,000 babies a year born in 

England

¸ Highest rate of Low Birthweight (<2.5 kgs) 

babies in W.Europe

¸ <1,000grams 3,600

1,000-1500gms 4,100          

1500-2,000gms 8,100

2,000-2,499gms 26,600
Source ïMaternity statistics, England, Dept. Health May 2005/6



andééé.More Statistics !

¸Numbers of preterm births:-

¸ 22-23 weeks 550

¸ 24-28 weeks 3,600

¸ 29-34 weeks 14,900

¸ 35-37 weeks 57,300

Source ;- Maternity Statistics, England, Dept. Health May 2005/6



Survival rates

Survival to discharge:-

¸< 24 weeks ï8%

¸ 24 weeks ï32%

¸ 25 weeks ï59%

¸ 27 weeks ï74%
Marlow N 2004 Current Paediatrics



Survival and Disability

Of the children followed up from the EPICure study (babies 

born before 26weeks gestation in 1995) 

¸ 22% had severe disability at 6 years

¸ 24% had moderate disabilities

¸ 32% had mild disabilities

¸ 20% had no difficulties

(Based on 283 0f the original 314 children



11year follow -up

¸ 219 of 308 survivors (71%) assessed and 

compared with 153 classmates

Reading scores - -18 points 

Cognitive scores - -20 points

Maths scores - - 27points

25% serious cognitive impairment

25% reading impairment

44% impairment in maths 
Johnson S, Trickie R, Smith R, Marlow N  2008 for the EPICure Study 

Group



Perhaps of more significanceéé

At 11 years 

¸ 70% had manual dexterity problems

¸ 70% had cognitive difficulties

¸ They showed significantly lower cognitive performance 
than their full-term comparisons

A study in Oxford in 2001 showed that 

¸ up to 33% of 32-35 w. gestation babies may have 
educational and behavioural problems affecting school 
performance). 

( Huddy C et al)





Brain Development

¸ In the first 10 ï14 weeks foetal brain 

growth is determined by genes

¸Thereafter brain growth is an active 

process

¸ In the third trimester processes are 

almost entirely driven by responses to 

the environment
Graven



Brain Development

¸ Most neurones in the brain are in existence by 
24 weeks pca

¸ The brain triples in size in the third trimester.

¸ Myelination begins at 24 weeks

¸ The frontal lobe ïresponsible for complex 
thought processes, judgement and attention-
develop

¸ Programmed cell death ïapoptosis ïtakes 
place between 28 weeks and term

¸ The germinal matrix is vulnerable to bleeds 
mostly before 32 weeks.



Brain Development

1st trimester 2nd Trimester 3rd Trimester Post-term

Proliferation

Migration

Organisation

Myelination

Cortical folding



Brain Maturation

¸ Development of the brain that occurs over 
time:
ÅNerves become covered with myelin sheath

ÅNeurons grow larger (dendritic growth)   (# is set by 
term age)

ÅNeurons connect with thousands of others to produce 
thoughts, actions, feelings

ÅRedundant neurons die off

ÅNeurons travel from central germinal matrix to 
periphery to form cortex in lobes and areas of brain

ÅCommunication between R and L hemispheres occurs 
Č intelligence



MRI Studies of the 22 -25 week 

brain

¸Recent MRI studies show :-

¸ decreased cerebral volume

¸ regional abnormalities of the brain

¸ decreased complexity in the cortical 

surface area in preterm children at 8 

years.

Huppi,  Edwards



Sensory development

The sensory systems of the human foetus develop in 
sequence:-

¸ Tactile 7.5 ï18weeks Begins around mouth, 
hands at 10 weeks

¸ Vestibular 20-25  weeks system developed but 
inhibited

¸ Taste/smell Flavours in amniotic fluid sensed    
at 22 weeks

¸ Auditory 24-35 weeks ïrhythm of motherôs 
voice , gastric sounds

¸ Visual 30  weeks ï24 months

¸ Inappropriate sensory experience may interfere with 

normal development during critical periods.









Motor Development

The preterm infant  in utero exhibits:-

¸A flexed, midline posture

¸Hand-to- mouth movements

¸Grasping reflex present from 24 

weeks

¸Movements that provide sensory 

(proprioceptive) feedback

¸Movements not affected by gravity





The uterine environment

Å Controlled light and sound

Å Diurnal rhythms

Å Constant temperature 

Å Symmetric growth

Å Nutrition

Å Tactile and vestibular input (uterine boundaries 

support posture, tone and movement)

Å Calming behaviour supported





The NICU Environment ða rude awakening

¸ Bright, harsh lighting

¸ Noise

¸ Often no diurnal rhythms

¸ Temperature variations

¸ Effects of gravity and position can hinder 
symmetric growth

¸ Tactile and vestibular input impaired

¸ Difficulty with self-calming measures

¸ Painful procedures

¸ Isolation



From thiséé.

To this



From 

thiséééé

To thisééé..



How Noisy is NICU?

NICU

50 90 110 13070decibels


