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Optic Nerve Hypoplasia  
(including association with Septo-optic Dysplasia) 

 
What is Optic Nerve Hypoplasia (ONH)? 
Optic nerve hypoplasia (ONH) refers to an abnormally small, underdeveloped optic nerve 
(ON). It is a congenital abnormality, thought to occur in the mid trimester of pregnancy in 
which a reduced number of axons form the optic nerve 1. The earlier in pregnancy it occurs, 
the more severe the hypoplasia. It usually affects both nerves (75% of cases) but may be 
asymmetrical2. 
 
 
What is the significance of ONH? 
ONH is probably the single most common ON anomaly, thought to occur in around 
7/100,000 live births3. It is estimated to account for 12% of childhood blindness in the UK 
and may be associated with neurological or endocrine abnormalities, particularly septo-
optic dysplasia. In bilateral cases, 46% have absence of the corpus callosum or septum 
pellucidum and 12% have panhypopituitarism. 27% of all children with ONH have endocrine 
abnormalities, the commonest of which is growth hormone (GH) deficiency4. Some studies 
suggest up to 75% have associated CNS abnormality. 
 
 
Risk factors and associations 
Studies of children with ONH have suggested associations with young maternal age, first 
child, maternal diabetes, prematurity, periventricular leukomalacia and exposure to various 
toxins during pregnancy (alcohol, anticonvulsants, smoking, SSRIs , and cocaine ) but no 
firm cause has been established. 
 
It does occur in aniridia , anterior visual system tumours, with some brain malformations 
(holoprosencephaly, schizencephaly, porencephaly), in septo-optic dysplasia in combination 
with agenesis of the corpus callosum and/or pituitary insufficiency) and can also be 
inherited5 . 
 
 
How does ONH present? 
Optic nerve hypoplasia may present to the ophthalmologist with primary visual problems, or 
it may be suspected during endocrine or neurological assessment for associated conditions 
(eg neonatal hypoglycaemia, developmental impairment ). Visual presentation depends on 
severity. 
 

• Bilateral/severe ONH 
o Roving eye movements, blindness, sluggish pupil responses 
o May have see-saw nystagmus in septo-optic dysplasia 
o Delayed visual maturation 

• Mild ONH 
o May be asymptomatic. Nystagmus and/or strabismus may be evident. 

• Unilateral/asymmetric bilateral 
o Strabismus, unsteady fixation, relative afferent pupillary defect (RAPD) 
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What are the clinical features that define ONH? 
The classic ophthalmological feature of ONH is the ‘double-ring’ sign where the true nerve 
size is represented by the inner ring. 
 
The size of the disc can be estimated by calculating the disc-to-macula (DM) to disc 
diameter (DD) ratio. If DM/DD is over 3, this is suspicious of ONH, and if it is greater than 4, 
then ONH is very likely6. 
 
Abnormal disc configurations with reduced nerve fibres can occur with sectoral ONH. 
The ‘figure 8’ disc is a variant of temporal hypoplasia, it occurs in conjunction with 
developmental suprasellar tumours. Hypoplasia of the upper part of the optic nerves is seen 
in children born to mothers with diabetes mellitus. 
 
Ex-premature babies with periventricular leucomalacia (PVL) may show abnormal ON 
cupping as a variant of optic nerve hypoplasia in normal sized optic discs with reduced 
axonal numbers. In this case the mechanism is retrograde transynaptic degeneration 
occurring after 28 weeks7. 
 
 
MRI features 
Children with ophthalmoscopic appearances of ONH have reduced cross-sectional 
intracranial ON diameters. A cross-sectional area of <2.9mm2 in a child over 12 months of 
age (by which time the ON has achieved most of its adult size) suggests ONH8. 
 
 
Visual evoked potentials (VEP) 
The VEP can be reduced in severe ONH with reduced acuity. Reduced VEP can be 
predictive of a poor visual prognosis. The flash ERG is usually normal9. 
 

 

 

 

Reviewed: May 2022 
Review Date: May 2025 
 
NOTE 
This guideline is not intended to be construed or to serve as a standard of care. Standards of care are 
determined on the basis of all clinical data available for an individual case and are subject to change 
as scientific knowledge and technology advance and patterns of care evolve. Adherence to guideline 
recommendations will not ensure a successful outcome in every case, nor should they be construed 
as including all proper methods of care or excluding other acceptable methods of care aimed at the 
same results. The ultimate judgement must be made by the appropriate healthcare professional(s) 
responsible for clinical decisions regarding a particular clinical procedure or treatment plan. This 
judgement should only be arrived at following discussion of the options with the patient, covering the 
diagnostic and treatment choices available. It is advised, however, that significant departures from the 
national guideline or any local guidelines derived from it should be fully documented in the patient’s 
case notes at the time the relevant decision is taken. 
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Ophthalmology History Examination

Diagnosis uncertain

Consider 
Electrophysiology / VEP

MRI brain, ON and chiasm if 
>12months

Rule out: Ophthalmic associations e.g. aniridia
Diagnosis made – commence treatment 
Refractive correction, patching etc

DIAGNOSIS OF ONH CONFIRMED 
Refer Endocrinology

Clinically obvious ONH
Chiasmal signs
- see-saw
- nystagmus
- ‘figure-8’ disc
- Temporal hypoplasia

Investigate chiasm (Brain MRI)
- Suspect anterior visual system 

tumour

If concerns re development
Refer to neurodevelopmental 

service

If VI confirmed:
Refer via VI central Referral 

System

Abnormal Pituitary on MRI
No MRI yet performed 

Or
Normal pituitary on MRI

Provocation Tests of Pituitary Function
Plus MRI if not already done

Symptoms or signs 
suggestive of pituitary 

insufficiency?

NoYes

Baseline tests of pituitary 
function (blood glucose, 

cortisol, TSH, freeT4, IGF-1, PRL 
& electrolytes

NormalAbnormal

4-6 monthly follow up for 12 months minimum 
dependent on age

- Normal growth & asymptomatic: Discharge
- Abnormal growth / symptoms: continue follow up 
and consider MRI & provocation tests if not done

Abnormal 
pituitary function

Normal pituitary 
function

Treat deficiency
Indefinite endocrinology 

follow up
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