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236 Optical coherence tomography in pediatric  
neuro-ophthalmology - Minisymposium
Monday, May 08, 2017 11:00 AM–12:45 PM
Room 324  Minisymposium
Program #/Board # Range: 1635–1640
Organizing Section: Eye Movements/Strabismus/Amblyopia/ 
Neuro-Ophthalmology
Contributing Section(s): Glaucoma, Low Vision, Retinal  
Cell Biology

Program Number: 1635
Presentation Time: 11:00 AM–11:10 AM
Introduction and challenges
Frank A. Proudlock. Ophthalmology, University of Leicester, 
Leicester, United Kingdom.
Presentation Description: The presentation will consist of a brief 
overview on the use of optical coherence tomography in paediatric 
neuro-ophthalmology and some of the technical challenges faced.
Commercial Relationships: Frank A. Proudlock, None
Support: MRC grants (MR/J004189/1 and MRC/N004566/1) by  
the Ulverscroft Foundation

Program Number: 1636
Presentation Time: 11:10 AM–11:28 AM
Abnormal foveal development
Irene Gottlob. Department of Neuroscience, Psychology and 
Behaviour, University of Leicester, Leicester, United Kingdom.
Presentation Description: Studies of early normal and abnormal 
development of the fovea have previously been limited to histology 
and fundus photography. We characterised OCT morphology of 
normal development of the retina in healthy full term infants and 
children. Foveal development extends beyond five years of age, with 
evidence that regression of the inner retinal layers and elongation 
of the photoreceptor layers continues until adulthood. The central 
macular thickness at the fovea increases with gestational age 
exponentially between birth and 47-56 months followed by a plateau. 
The increase in central macula thickness can mainly be attributed to 
increase in the foveal outer and inner segment of the photoreceptors 
and the outer nuclear layer.
Foveal hypoplasia occurs in many forms of infantile nystagmus (IN) 
including albinism, PAX6 mutations, achromatopsia, early onset  
rod/cone dystrophies as well as idiopathic nystagmus associated with 
FRMD7 mutations indicating afferent deficits. In IN OCT reveals 
persistent inner retinal layers and reduced size of outer retinal layers. 
In achromatopsia foveal hypoplasia is atypical with a punched out 
hyporeflective zone and retinal changes are progressive with age. 
While the extent of persistent inner retinal layers did not predict 
visual acuity the thickness of the outer retinal layers was correlated 
to best corrected visual acuity. A simple grading system of severity of 
foveal hypoplasia can be used to estimate visual outcome. Analysis of 
foveal development with age showed reduction of inner retinal layer 
thickness and increase of outer retinal layer thickness in albinism and 
achromatopsia after birth. This indicates development of the fovea is 
not arrested and that there is still postnatal plasticity.
Foveal hypoplasia occurs in other developmental eye diseases such 
as optic nerve hypoplasia and prematurity in which the outer retinal 
layers are relatively preserved.
Foveal morphology on OCT is helpful in diagnosis of IN forms and 
correlates to visual acuity. In IN including idiopathic nystagmus 
foveal changes indicate afferent deficits. Retinal development 
is not arrested in foveal hypoplasia, but is ongoing at a reduced 
rate and magnitude in comparison to controls. This suggests that 
administration of therapy in early infancy and childhood, while 

there is still residual plasticity in the retina, may improve retinal 
development and optimise vision.
Commercial Relationships: Irene Gottlob, None
Support: MRC grants (MR/J004189/1 and MRC/N004566/1),  
The Ulverscroft Foundation

Program Number: 1637
Presentation Time: 11:28 AM–11:46 AM
Monitoring optic pathway gliomas
Robert Avery. University of Pennsylvania, Santa Barbara, DE.
Presentation Description: The clinical monitoring of young 
children with optic pathway gliomas (OPGs), low grade gliomas of 
the anterior visual pathway, is challenging due to the difficulty in 
acquiring reliable and meaningful functional outcomes (i.e., visual 
acuity and visual fields). Structural measures of the retina and optic 
nerve, acquired with handheld OCT (HH-OCT), provide insight 
about disease progression and treatment response in children with 
OPGs. These measures also serve as a reliable biomarker of vision in 
young children who cannot cooperate with standard functional vision 
testing. HH-OCT acquisition and analysis protocols will be discussed.
Commercial Relationships: Robert Avery, None
Support: NIH Grant EY 022673

Program Number: 1638
Presentation Time: 11:46 AM–12:04 PM
Optic neuropathy in children with primary glaucoma
Anastasia Pilat. Ophthalmology group, University of Leicester, 
Leicester, United Kingdom.
Presentation Description: Optical Coherence Tomography (OCT) 
has revolutionized the diagnosis and treatment of various eye diseases 
in adults. However, infants, small children and patients unable to 
cooperate have been deprived of this technology. Hand-held spectral 
domain OCT (HH-OCT) has been recently developed to improve 
diagnoses of these category of patients. In this study we investigated 
the potential of HH OCT to improve diagnosis in children with 
primary congenital glaucoma (PG) without general anaesthetic 
or sedation. We describe the features of optic neuropathy in PG 
including nasal rim thinning, increase in cup depth and diameter and 
define the difference from adulthood glaucomatous neuropathy.  
Our study demonstrates great potential of OCT in children with PG.
Commercial Relationships: Anastasia Pilat, None
Support: MRC grants (MR/J004189/1 and MRC/N004566/1) by the 
Ulverscroft Foundation

Program Number: 1639
Presentation Time: 12:04 PM–12:22 PM
Normative database in children: Children are not small adults
Mays El-Dairi1, 2. 1pediatric and neuro-ophthalmology, Duke 
University, Durham, NC; 2Duke reading center, Durham, NC.
Presentation Description: Infants and children are not miniature 
adults. The eyes follow the same rules. With growth, along with 
the change in the axial length, the fovea, retina and optic nerve are 
undergoing structural anatomic changes that correlate with visual 
function. When looking at a pediatric retinal or retinal nerve fiber 
layer optical coherence tomography (OCT), special consideration 
should be taken for age and axial length. Developing a normative 
database for OCT in children is not an easy task because of major 
limitations with cooperation. We present the results of the normative 
data collected at the Duke Eye Center for children aged less than 5 
years using handheld OCT system.
Commercial Relationships: Mays El-Dairi, Prana Pharmaceuticals 
(C), Knights Templar (F)
Support: Knights Templar grant
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Program Number: 1640
Presentation Time: 12:22 PM–12:40 PM
Retinal changes in children with cerebral malaria
Jack Gormley1, 2. 1University of Liverpool, Liverpool, United 
Kingdom; 2University of Leicester, Leicester, United Kingdom.
Presentation Description: Cerebral Malaria (CM) is associated with 
high prevalence and mortality around the world. In the 2015 World 
Malaria Report the World Health Organisation consider 3.3 billion 
people to be at risk of Malaria with 214 million episodes occurring 
per year, 88% of those in Africa. Mortality in CM occurs in 15-20% 
of cases.
Landmark studies, advancing understanding of CM pathogenesis 
include autopsy findings and MRI studies for children with CM 
identifying that sequested parasite crossing the blood brain barrier 
is responsible for many of the resulting complications in CM. MRI 
studies confirmed cerebral oedema and subsequent respiratory arrest 
is the mechanism of death in CM.

Using hand-held OCT to evaluate this group of patients has shown 
that OCT has a role in the management and diagnosis of CM due to 
its rapid, non-invasive interface allowing retinal imaging in vivo.
Research using hand-held OCT in CM has allowed a greater 
understanding of the retinal changes occurring in CM which will 
further knowledge about pathogenesis. OCT also demonstrated 
response to treatment, noted by the reduction of sequested parasites 
in the retinal capillary network. At admission with CM 100% of cases 
had hyper-reflective capillaries, caused by sequested parasite in the 
retinal vasculature. 32 eyes (52%) were graded 2-3, by 24 hours post 
treatment only 4 eyes (8%) had grades 2-3, this had become 0% by 
48hrs.
Commercial Relationships: Jack Gormley, None
Support: The Ulverscroft Foundation


