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•  How is ONH diagnosed? 

 

• What is “septo-optic dysplasia?” 

 

• What are the medical and 
developmental consequences of 
ONH? 
 



Optic Nerve Hypoplasia 

Definition:  Underdeveloped optic nerve in one or both 

eyes  
 

 

 

 

 

 

 

 

 

 

Birth defect estimated to occur between 7th & 15th gestational 

week    
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Optic Nerve Development 

• 7th week: axons extend down optic stalk 

• 11th week: axons reach LGN 

• 16th week: 3.5 million axons in nerve 

• 40th week: 1.2 million axons in nerve 

 
 



Pathogenesis of ONH 

 

•  Nerve fibers fail to reach target destination 

and /or 

•   Fibers undergo excessive apoptosis 





History of ONH in Literature 

Schwarz O: Ein Fall von mangelhafter Bildung 
beider Sehnerven. Albrecth von Graefes Arch 
Klin Ophthalmol 1915, 90:326  

Magnus K: Clin Monatsbl Augenh 1884, 32:85  
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“Septo-optic dysplasia” 

DeMorsier (1956): 

• 84 y/o woman without known 

vision problems died from 

complications of pyelonephritis 

• Absent septum pellucidum, thin 

corpus callosum, vertically 

rotated left optic tract 



  



“Septo-optic dysplasia” 

DeMorsier (1956): 

• 44 y/o man with absent septum 

pellucidum on air encephalogram 

• “enlargement of the blind spot” 

 



“Septo-optic dysplasia” 

DeMorsier (1956): 

• 34 literature cases with absent septum 

− 11 autopsy; 23 encephalographic 

• 8 with eye findings: 

− Bilateral anophthalmos  1 

− Bilateral optic atrophy  3 

− Unilateral optic atrophy  3 

− ONH   (Reeves)   1  

 

 



History of ONH in Literature 

Gross & Hoff (1959): 

• 465 brains with severe neurologic 

impairment 

• 13 with absent septum pellucidum 

− One with bilateral ONH 

 





History of ONH in Literature 

• Hoyt, et.al. (Lancet, 1970): 

Nine cases of ONH and pituitary dwarfism 

Four missing septum pellucidum 

Resurrected “septo-optic dysplasia”  

 

• Ellenberger & Runyan (1970): 

One case of ONH and pituitary dwarfism 

Absent septum pellucidum predicted by Hoyt 
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Hypothalamus 

 

• pituitary 
hormones 

• hunger 

• temperature 

• thirst 

• sleep 

  



Hypothalamus 

ONH        Normal 



Signs of  

Hypothalamic Dysfunction 

• Hypopituitarism 

• Food or water seeking 

• Obsessive-compulsive behavior 

• Obesity 

• Abnormal temperature regulation 

• Circadian disorders 



Hypopituitarism 

• Deficiencies in: 

– Growth hormone 

– Thyroid hormone 

– ACTH (cortisol) 

– Anti-diuretic hormone (diabetes 

insipidus) 

– Sex hormones 



CHLA Prospective ONH Study 

Children  2 yrs. followed until adolescence 
 

Identify clinical risk factors for poor 
outcomes 

 Developmental  

 Endocrinologic 

 Vision 
 

Identify prenatal risk factors for ONH 
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MRI Pituitary Abnormality 

• 13% of ONH patients have pituitary 
abnormalities 

 100% have endocrine deficiency 

• 87% have no pituitary abnormalities 

 71% have endocrine deficiency 





Hypothalamus & Sleep Regulation 

Suprachiasmatic Nucleus: 
 

• Located in 
hypothalamus 

• Controls circadian 
rhythms 

  



Actigraphy 



Actigraphy in ONH 



Circadian Dysfunction 

• 30% of ONH patients have abnormal rest 
activity 

• Disruptive to family 

• Abnormal rest-activity correlates: 

 Worse vision 

 ≥ 3 hormone deficits 

 Severe developmental delay 

















CNS Abnormalities in ONH 

• Hypoplasia of corpus callosum        42% 

• Absence of septum pellucidum        38% 

• Pituitary dysgenesis                         13% 

• Other major malformations               14% 

– hydrocephalus 

– white matter hypoplasia 

– cortical heterotopias 

– micropolygyria 

– schizencephaly 



MRI Findings   

& Developmental Delay 

• Septum Pellucidum 

 - 72% delayed if absent (vs. 73%) 
 

Corpus Callosum 

  - 96% delayed if hypoplastic (vs. 58%) 
 

 Other major malformations 

 - 100% delayed if present (vs. 68%)  



• Corpus callosum area measurements 
much smaller in subjects with delay 

 

• Increased risk of cognitive impairment -      
2.7 (1.4-5.8) for each cm2 decrement in 
corpus callosum area 

 

Corpus Callosum and 

Developmental Disorders 



Laterality &  

Developmental Delay 

• Unilateral cases (18%) 

–38.5% have developmental 

delay 

• Bilateral cases (82%) 

–78.3% have developmental 

delay 



Septum Pellucidum &  

Hypopituitarism 

• 39% missing the septum pellucidum 

 2/3 have endocrine dysfunction 

 

• 61% have the septum pellucidum 

  3/4 have endocrine dysfunction 



Corpus Callosum & 

Hypopituitarism 

• Hypoplastic corpus callosum 

 76% have endocrine dysfunction 

 

• Normal corpus callosum 

 70% have endocrine dysfunction 



Endocrine Dysfunction & 

Developmental Delay 

Any endocrine dysfunction  

73.6% delayed (vs. 60% without 

dysfunction) 

 

Hypothyroidism 

93% delayed (vs. 51% with normal 

levels) 



Newborn Thyroid Function 

• Thyroid hormone essential for brain 
development in infants 

• Newborn screening (NBS) for primary 
hypothyroidism (1/3000) mandatory in U.S. 

• High (>25μIU) TSH reported by Calif. NBS 

– 94% sensitive for primary hypothyroidism 

• Low TSH (associated with central 
hypothyroidism) not reported 

 



Hypothyroidism in ONH 

• Central hypothyroidism detected in ONH 

at mean age of 15 mos. 

• Hypothyroidism is major risk factor for 

cognitive impairment in ONH 

• Hypothyroidism can evolve 

• Vision outcomes better in subjects 

without hypothyroidism 



Management of ONH 

• MRI of brain 

• Fasting AM cortisol & glucose 

• TSH, free T4, IGF-1, IGF-BP3 

• Monitor growth q 6mo. 

• GH stim test if slow growth 

• Free T4, AM cortisol q 6mo. until age 2 

yr; q 12mo. until age 5 yr. 



Conclusions 

• ONH is the hallmark of a congenital 
syndrome manifested by:  

Poor vision in one or both eyes 

Hypothalamic dysfunction 

Developmental delay 

Various neuroradiographic abnormalities 

• “Septo-optic dysplasia” is a misleading 

and historically inaccurate term 


