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Prematurity

• WHO defines prematurity as “babies born 
before 37 weeks from the first day of the last 
menstrual period”

WHO Classification:

Extremely preterm (<28 weeks)

Very preterm (28 to <32 weeks)

Moderate to late preterm (32 to <37 weeks).



• Every year, an estimated 15 million babies are born 
preterm and this number is rising.

• Over 1 million babies die annually from preterm birth 
complications.

• Preterm birth is the leading cause of newborn deaths 
(babies in the first four weeks of life) and the second 
leading cause of death after pneumonia in children 
under five years.

• Across 184 countries, the rate of preterm birth ranges 
from 5% to 18% of babies born.

http://www.who.int/mediacentre/factsheets/fs363/en/

World Health Organization - Statistics 



Australia statistics

• 8.3% (25,113) of babies were born preterm -
most of which occurred at a gestational age of 
32–36 completed weeks in Australia. 

• This equates to approximately 25,000 babies 
each year.

*Australian Institute of Health and Welfare’s Australia’s ‘Mothers and Babies’ 
report (2011)



Immediate/Short-term morbidity in pre-term babies

• Hypoglycemia

• Hypothermia

• Hypocalcemia

• Infection and Septicemia

• Respiratory distress syndrome

• Necrotising enteritis

• Intraventricular brain hemorrhage (long term effects also)

• Retinopathy of prematurity and blindness (long term 

effects also)



Long term problems of premature babies

• Cerebral Palsy

• Blindness and Low Vision

• Hearing loss and Deafness

• Recurrent respiratory illnesses

• Recurrent hospital admissions

• Cognitive and neuro-motor impairments

• Attention Deficit Hyperactivity disorder

• Mental retardation



Pre-term babies survival - Australia

*Australian Institute of Health and Welfare’s Australia’s ‘Mothers and Babies’ report (2011)



Non-ocular sequelae that could have a bearing on overall visual function

• 1/3rd of 7-year-old children born between 32- 35 weeks had difficulties in 
motor skills, speaking, writing, mathematics, behaviour, and physical 
education.

• Severe hearing impairment in infancy was reported in 7% of preterms

• 6% of 6-year-olds born before 26 weeks’ gestation were wearing hearing 
aids

• Very pre-term infants have central auditory processing difficulties, 
including difficulties discriminating simple speech sounds and worse 
auditory recognition than their full-term counterparts 

(2008)



Ocular Sequelae
• Blindness or severe visual impairment, or both

1–2% (Gest Age 26–27 weeks) 
4–8% (Gest Age 25 weeks or below)

• Main causes of blindness and severe visual impairment
Retinopathy of prematurity
Perventricular Leukomalacia (Cortical visual loss)

• Refractive errors arise in 1/4th of children born before 28 weeks’ 
gestation (Myopia > Hypermetropia)

• 24% of 6-year-old children born before 26 weeks’ gestation 
needed prescription glasses versus 4% of term controls.

(2008)



(2008)



(2008)



Normal eye development





Preterm births in this range



Normal newborn vs Adult Ocular parameters











AAPOS 2014 Meeting Palm Springs



Retinopathy of Prematurity (ROP)
• Major cause of visual morbidity in pre-term children

• Untreated ROP itself can cause blindness by progressing to retinal 
detachment – surgical results poor. Major cause of childhood blindness in 
low socio-economic countries with poor ROP screening programs

• Regressing ROP can cause dragging of macular area – can cause 
strabismus by affecting angle kappa.

• ROP can also cause strabismus by causing ametropia, astigmatism 
amblyopia

• ROP can cause high refractive errors – Myopia>> Hyperopia. ROP treated 
with lasers can cause greater myopia.



ROP



ROP



ROP and Strabismus



ROP and Myopia

Conclusions:

• 70% of high-risk pre-threshold ROP eyes were myopic in early childhood, and the 
proportion with high myopia increased steadily between ages 6 months and 3 years. 

• Timing of treatment of high-risk prethreshold ROP did not influence refractive error 
development. 

• Approximately two-thirds of eyes with high-risk pre-threshold ROP during the neonatal 
period are likely to be myopic into the preschool and early school years 

Ophthalmology: 2008 JAAPOS: 2013



ROP and MyopiaOphthalmology: 2008 JAAPOS: 2013



ROP and Myopia

Other major studies also report similar myopia rates ranging from 60 - 80 %

Ophthalmology: 2008 JAAPOS: 2013



ROP and Astigmatism

Conclusions:
• By age 3 years, 

– 43% of eyes treated at high-risk prethreshold ROP had astigmatism of ≥ 1.00D
– 20% had astigmatism of ≥2.00 D 

• By 6 years of age, 
– 50% of eyes with high-risk prethresholdROP had astigmatism of > 1.00D
– 25% had astigmatism ≥2.00 D 

• Presence of astigmatism was not influenced by timing of treatment, zone of acute-
phase ROP, or presence of plus disease. 

• Most astigmatism was with-the-rule

Ophthalmology: 2009 Ophthalmology: 2011



JAAPOS: 2013

• At the 6-year ETROP examination: 

– 11% had visual acuity of ≤ 20/200

– 64% had an ophthalmoscopically normal fundus

– 28% had straightening of the temporal retinal vessels with or without macular 
ectopia

– 46% had optic atrophy

– 8% had disk cupping (all of these in one or both eyes). 

– Developmental status was normal in only 18% 

– 77% of patients had Nystagmus

• Other conclusions:
– Cataracts commonly associated with end stage ROP, but can also be as a result of laser treatment for 

ROP – Can contribute to visual morbidity 

– Glaucoma is associated with end-stage ROP, but can develop in eyes with ROP sequelae and not be 

clinically evident for years



Prematurity and Cortical Visual Loss

Conclusions:

• In 25 participants (7%) completing the 6-year 
examination, cortical visual impairment was 
considered the primary cause of visual loss. 

• The remainder likely had components of both 
anterior and posterior visual pathway disease. 

JAAPOS: 2013



Prematurity and PVL

• Visual acuity : Reduced grating acuity

• Visual fields: Non progressive constricted 
visual fields

• Cognitive Visual dysfunction: Poor in tasks 
requiring spatial and visuoperceptual abili-
ties 

• Optic disc cupping may be seen which can 
resemble glaucoma

• PVL can cause neurological strabismus, 
nystagmus, defective smooth pursuit 
movements and difficulty in performing 
visually guided saccades

Survey  
Ophthal; 
2000



Prematurity and Optic disc morphology

BJO 2013

75% of optic discs showed a double ring and 89% had visible disc cupping.



Prematurity and Retinal Nerve Fibre Layer

BJO; 2012

• The RNFL was reduced in prematurely-born children with 
severe ROP when compared to children born at term.

• Severe retinopathy as well as ablation of the retina with laser 
treatment or cryotherapy may affect the axons of the ganglion 
cells and thus reduce RNFL thickness.

• Prematurely-born children with low BW had a thinner RNFL, 
suggesting a negative effect of low birth weight on neural 
development. 



Many other studies studying visual functions affected in prematurity



Summary
• The infant born preterm is at risk of developing a number of ophthalmic problems, not 

just in the eye but along the entire visual pathway and even beyond 

• Retina: Preterm birth often causes retinopathy of prematurity (ROP) and can cause 
blindness, severe vision loss, strabismus, amblyopia, refractive errors

• Central visual pathway: Perinatal hypoxic-ischaemic events occurring between 24 and 34 
weeks’ gestation often cause a lesion of periventricular white matter, affecting the optic 
radiations, called periventricular leukomalacia (PVL) – Can cause cortical visual loss, 
strabismus, nystagmus and poor visual function

• More than half of preterm children have neuro-anatomical abnormalities as revealed by 
structural magnetic resonance imaging (MRI). 

• Visual perception: Preterm infants born at very low gestation (≤30wks) and very low 
birth-weight (VLBW; ≤1500g) are at a greater risk of developing visual impairments, 
including deficits in acuity, contrast sensitivity, stereopsis, low- and high-level motion 
perception, motion-defined form, and visuo-motor control.



Thank you


