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Welcome to London!
Welcome to London for the 17th annual British Society for Clinical Electrophysiology of Vision course
and conference.
The conference is being held at the UCL Great Ormond Street Institute of Child Health (GOS-ICH)
which, together with its clinical partner Great Ormond Street Hospital for Children (GOSH), forms the
largest concentration of children's health research in Europe. The mission of the UCL Great Ormond
Street Institute of Child Health is to: "improve the health and well-being of children, and the adults
they will become, through world-class research, education and public engagement”.
The electrophysiology laboratory at Great Ormond Street (GOSH) was founded in the late 80’s by
Anthony “Tony” Kriss after he was recruited by David Taylor from Martin Halliday’s lab at The
National. Tony adjusted VEP techniques to suit the children seen at GOSH. He was a pioneer in
adapting techniques to enable ERG acquisition in the awake and active child. He was passionate
about the need for education and a society for visual electrophysiology but sadly did not have
opportunity to see BriSCEV come to fruition. The lab at GOSH is named after him, aiming to maintain
his style of kindness, humanity and scientific vigour.
The meeting will take place in The Kennedy lecture theatre and surrounding Winter garden.
Throughout the winter garden posters will be displayed and our trade partners will be exhibiting –
please do go and visit them.
We are very excited to be hosting the reception on Monday evening at the historic crypt that has
been hosting celebrity parties in the heart of London ever since King Henry VIII held his three-day
wedding feast there in 1531. The restaurant team providing our food have enjoyed rave reviews
from London critics for many years.
We are delighted to welcome you to London.
Oliver Marmoy and Siân Handley
Local Organisers
The Tony Kriss Visual Electrophysiology Unit GOSH

You can follow BriSCEV on twitter at @BriSCEV following the hashtag #BriSCEV 2019
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Locations and maps
Sunday early arrivals meal – The Perseverance
https://www.theperseverance.co.uk/
Twitter @Perseverancepub
63 Lambs Conduit Street, London, WC1N 3NB
The Perseverance is a traditional free of tie public house. Conveniently located at the corners of
Great Ormond Street and Lambs Conduit Street. So close to Great Ormond Street Hospital, you can
see the Ophthalmology department through the window, and is a firm favourite of the department.
There is always some great beer from local London breweries like Camden and The Kernel, and some
from a little further afield like Wooden Hand in Cornwall. All of their food is cooked fresh on the
premises, using local and seasonal ingredients from nearby markets. NHS discount is available so
please remember you NHS ID badge if you would like to take advantage of this. We will be in the first
floor private dining room upstairs.
The nearest tube stations are “Russel Square” (Northern and Piccadilly lines) and “Holborn” (Central
and Piccadilly lines). It is also walking distance from Kings Cross and Euston railway stations. The
location can be seen on the map below.
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Course and Conference - The UCL Great Ormond Street Institute of Child Health
https://www.ucl.ac.uk/child-health
Twitter @UCLchildhealth
30 Guilford Street London WC1N 1EH
The UCL Great Ormond Street Institute of Child Health (GOS-ICH) which, together with its clinical
partner Great Ormond Street Hospital for Children (GOSH), forms the largest concentration of
children's health research in Europe.

The inspirational mission of the UCL Great Ormond Street Institute of Child Health is to "improve the
health and well-being of children, and the adults they will become, through world-class research,
education and public engagement". The location can be seen on the map below.
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Monday evening reception - The Bleeding Heart
www.bleedingheart.co.uk
14 Ely Place, Holborn, EC1N 6RY

Twitter @bleedingheartyd

PLEASE ARRIVE FOR 18.30
In 1626, Bleeding Heart Yard was the scene of a gruesome murder of a 17th century society heiress,
the beautiful but wayward Lady Elizabeth Hatton, by a spurned lover, alleged to be a noted
European ambassador. It is now home to a multi award winning team who operate throughout the
yard including a French restaurant and a tavern (that dates back to 1746).
Our reception will be held in the 12th century stone medieval Crypt in Ely Place is located underneath
one of London’s hidden gems, Saint Etheldreda’s Church which is a beautiful and historic building
and is the oldest Roman Catholic Church in England. With its History of Celebration and Celebration
of History, the 600 year–old Crypt has been hosting celebrity parties in the heart of London ever
since King Henry VIII held his three-day wedding feast there in 1531.
Perfectly situated, midway between the City and London’s West End, Bleeding Heart Yard is but a 3minute walk from Farringdon Station, from where it is one stop on the underground to both
Barbican and Kings Cross, or a 5-minute walk from Chancery Lane station and Holborn. The location
can be seen on the map below.
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Course and Conference - Useful Information
Sponsors
We would like to sincerely thank all of our commercial sponsors for their generous support of this
conference. Their contributions help to reduce the cost of your meeting. Please take time to visit
them during the conference and get them to sign your badge. For a full list of sponsors please see
pages 11 & 31-33. A prise draw will take place at the end of the meeting for those whos badge has
been signed by every sponsor.
WiFi
Eduroam is available throughout the UCL site.
We also have WiFi on the UCLGuest network with an Event Code:
1) Connect to UCLGuest Wireless Network. Open a web browser and go to www.ucl.ac.uk
2) The browser will automatically redirect to the UCLGuest Welcome page
3) Click on the link to the Self Service page: enter your information in the fields provided, using
the Event Code peach10
4) Click ‘Generate Account’ Your username and password will be displayed on the screen; these
details will also be sent to your email address
5) Make a written note of the username and password so that you can then enter them in the
Login page.
(Please be aware it may take up to 60 seconds for your account to become active after it’s been
generated. If you cannot log in please wait a short while and try again)

Acknowlegements
Oliver & Siân would like to thank the staff of the Tong Kriss Visual Electrophysiology lab at GOSH who
provided time to help and support this meeting.
Twitter
The official BriSCEV Twitter is @BriSCEV give us a follow for all your visual electrophysiology news
and updates.
If you are tweeting throughout the course and conference please use the hashtag #BriSCEV2019.
Prizes
Prizes will be given out at the close of the meeting on Tuesday afternoon. A raffle is drawn for all
attendees whom get their badges signed by all sponsors.

Toilets
Toilets are located on both floors and signposted throughout the site.
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CPD/CET Points
The meeting has been approved by:

CPD CREDITS FOR FULL ATTENDANCE: 11

5 CET points awarded

Fire
The Institute’s weekly fire alarm test is scheduled every Monday at 08:30 – please ignore it;
however, if the fire alarm rings at any other times, please leave the room you are in through the
nearest fire exit. You should assemble outside the Nurses’ Home on Guilford Street, west of the
Institute, towards Russell Square. The Fire Brigade and the Institute’s Fire Marshalls will let you
know when it is safe for you to re-enter the building.
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Sponsors List
We are very thankful to all of our sponsors for making this meeting possible. Please ensure that you
visit the exhibition stands and read advertisement material supplied within your delegate pack.
Sponsors of this conference are:
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Scientific Programme Overview
Day 1 – Monday 15th July 2019
8.30 – BriSCEV course registration
8.50 – Welcome address – Oliver Marmoy & Siân Handley
BRISCEV COURSE – Chairs: Oliver Marmoy & Siân Handley
9.00 – Course Lectures 1 & 2:
Lecture 1 (9.00-9.45): Neuro-Ophthalmic approach to visual failure
Gordon Plant – The National Hospital for Neurology and Neurosurgery
Lecture 2 (9.45-10.30): VEP Investigation of hemisphere dysfunction affecting the visual pathway
Sian Handley – Great Ormond Street Hospital for Children/ UCL - Institute of Child Health
10.30 – Tea/Coffee break & poster viewing (10.00-10.30)
11.00 – Course Lectures 3 & 4:
Lecture 3 (11.00-11.45): The Optic Chiasm
Programme change: Dorothy Thompson - Great Ormond Street Hospital for Children/ UCL Institute of Child Health
Lecture 4 (11.45–12.30): Multifocal VEPs along the visual pathway
Michael B. Hoffman – Department of Ophthalmology, Magdeburg University, Germany
__________________________________________________________________________________
12.30 – 17th BriSCEV annual conference registration opens
12.30-13.30 – Lunch; Commercial exhibition and posters
__________________________________________________________________________________
13.30 – Welcome address – Oliver Marmoy & Sian Handley
SESSION 1: Chairs: Ruth Hamilton & Lawrence Brown
13.40 – Keynote lecture 1: Pupil abnormalities associated with neuro-ophthalmic disease
Fion Bremner – The National Hospital for Neurology and Neurosurgery
14.25 – Poster parade
Poster 1: Xiaofan Jiang
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Poster 2: Burton/Nathasingh

Poster 3: Shaheeni Khoda

Poster 4: Alia Nasir
Poster 7: Katrina Prise
Poster 10: Catherine Oversby
Poster 12: Mathura Indusegaran

Poster 5: Dominique Versace Poster 6: Jade Cooper
Poster 8: Irene Lee
Poster 9: Emily O’Neill
Poster 11: Blackwell/S.Thompson
Poster 13: Isabelle Chow
Poster 14: Shaun Leo

14.55 – Commercial exhibitor talks
15.25 - Tea/Coffee break (commercial exhibition & poster viewing)
__________________________________________________________________________________
15.45: SESSION 2: Chairs: Anne Georgiou and Chris Degg
15.45 – Free paper session 1
Paper 1 (15.45-16.05): Miko-Barath, E et al. The electrophysiological estimation of visual
acuity in preterm and full-term infants
Paper 2 (16.05-16.25): Hamilton, R et al. VEP estimation of visual acuity: a systematic review
Paper 3 (16.25-16.45): Kuper, W F E & van Genderen et al. Improving early recognition of
juvenile neuronal ceroid lipofuscinosis
16.45 – Membership meeting/AGM (Chair: Dorothy Thompson, BriSCEV Chair)
19.00 – Evening entertainment begins at the Crypt
__________________________________________________________________________________________

Day 2 – Tuesday 16th July 2019
SESSION 3: Chairs: John Maguire and Omar Mahroo
9.00 – Case presentations
Case 1 (9.00-09.15): Richard Hagan
Case 2 (9.15--09.30): Lawrence Brown
Case 3 (9.30-9.45): Richard Smith
9.45 – Free paper session 2
Paper 4 (9.45-10.05): Robson, A et. al. The electrophysiological and structural features of
PDE6C- associated Achromatopsia
Paper 5 (10.05-10.25): Bouzia, Z et. al. Rapid assessment of cone system function using a
hand-held electroretinography device in ABCA4 retinopathy.
10.25 - Tea/Coffee break (commercial exhibition & poster viewing)
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__________________________________________________________________________________
SESSION 4: Chairs: Dorothy Thompson and Joanne Cowe
10.55 – Keynote lecture 2: A strong team – non-invasive electrophysiology & post-retinal imaging
Michael B. Hoffman - Department of Ophthalmology, Magdeburg University, Germany
11.40 – Peer discussion session (chaired by Oliver Marmoy & Joanne Cowe)
13.10 – Lunch & posters
________________________________________________________________________________
SESSION 5: Chairs: Richard Hagan and Richard Smith
14.10 – Keynote lecture 3: Clinical applications of the Pattern ERG and the Photopic negative
response (PhNR)
Anthony G. Robson – Moorfields Eye Hospital & UCL Inst. of Ophthalmology
14.55 – Free paper session 3
Paper 6 (14.55-15.15): Robson, J. Baseline correction for the Photopic Negative Response (PhNR)
Paper 7 (15.15-15.35): Davis, Q. et al. ERG based Glaucoma detection.
Paper 8 (15.35-15.55): Abdelgawad, R. Electronegative ERG in a cone dystrophy: report of a case.
Paper 9 (15.55-16.15): Georgiou, A. L. et al. The electrophysiological findings associated with
quinine toxicity.
16.15 – Closing remarks & prize giving
17.00 – Meeting end
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Detailed Scientific Programme – BriSCEV Course Monday 15th
July
09.00 – 09.45: Neuro-Ophthalmic approach to visual failure. Dr. Gordon
Plant - The National Hospital for Neurology and Neurosurgery
Dr. Plant is a Consultant Neurologist/Neuro-Ophthalmologist who works across the National Hospital
for Neurology and Neurosurgery, Moorfields Eye Hospital and Guys and St. Thomas’ Hospitals since
1991. Within Dr. Plants lecture he will cover basic Neuro-Ophthalmic techniques of history taking
and bedside examination in cases of visual failure. Distinguishing organic from non-organic
disorders; retinal from optic nerve disease; and identifying central (cortical) disorders of visual
function will be discussed. The use of specific investigations, principally optical coherence
tomography and neuroimaging will be illustrated.
The primary learning outcomes of this lecture are:
1) How to identify retinal disease in the clinical setting
2) How to identify optic nerve disease in the clinical setting
3) How to identify disorders of visual cortex in the clinical setting

09.45 – 10.30: VEP Investigation of hemisphere dysfunction affecting the
visual pathway. Siân E. Handley - Great Ormond Street Hospital & UCL
Institute of Child Health
Siân qualified as an Orthoptist at the University of Sheffield, before gaining her MSc in Clinical
Ophthalmology from the Institute of Ophthalmology, University College London. Whilst working at
the Tony Kriss Visual Electrophysiology Lab at Great Ormond Street Hospital for Children, she
achieved her second HCPC registration as a Clinical Scientist and now leads the department’s eye
movement recording service. Whilst working in clinical practice she also undertakes research with
several peer reviewed publications and holds an honorary position at the Institute of Child Health
UCL. Her research interests are in regard to cortical insults in childhood and hemianopic visual field
loss, which has led to several publication outputs. A highlight of her research so far has been winning
“Best paper” at the American Academy of Ophthalmology in 2015 for work exploring visual function
of adults after childhood hemispherectomy.
The lecture will look at VEP techniques for investigating the visual pathway where dysfunction
occurs posterior to the optic chiasm. These topics will be complimented by other techniques within
ophthalmic and vision science. The interplay of techniques that can be useful in diagnosis will also be
discussed, particularly where the patient cannot accurately undertake formal visual field assessment
(i.e. in children).
The primary learning outcomes of this lecture are:
1) Lateralisation of VEP responses
2) VEP methods to investigate hemisphere dysfunction such as those to different stimuli
and to hemi-field stimulation
3) Methods complimentary to VEPs in the investigation of hemisphere dysfunction
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11.00 – 11.45: The Optic Chiasm. Programme change: Dr. Dorothy
Thompson – Great Ormond Street Hospital & UCL Institute of Child Health
Dr Magella Neveu is a past secretary of BriSCEV and now Lead Healthcare Scientist for Moorfields
Eye Hospital. She studied with Glen Jeffrey during her PhD on Albinism. As a Clinical Scientist in
Visual Electrophysiology she continues to provide her expert advice and supervision of the clinical
team at MEH. Magella is unable to attend this year’s BriSCEV meeting to present her work and we all
wish her a speedy and full recovery from a recent hospital stay.
Dorothy was honoured that Maj asked her to give this talk in her place. Dorothy is Chair of BriSCEV,
Director of Education of ISCEV and a Consultant Clinical Scientist in the Fantastic Tony Kriss Visual
Electrophysiology Unit. It is her privilege to work with children and with a team of brilliant vision
scientists and talented clinicians in the Clinical and Academic Dept of Ophthalmology, Great Ormond
Street Hospital for Children.
The learning objectives for the talk ‘The Chiasm’ are:
1) To understand the development and structure of the chiasm and its environs
2) To describe conditions that affect the chiasm
3) To apply different VEPs protocols to detect chiasmal anomalies
4) To analyse VEP data to identify chiasmal anomalies

11.45 – 12.30: Multifocal VEPs along the visual pathway. Prof. Michael B.
Hoffman - Department of Ophthalmology, Magdeburg University, Germany
Michael Hoffmann graduated in biology with a thesis on the development of myopia at the
Ophthalmic Department of Tübingen University, Germany, in Prof. F. Schaeffel’s lab (1994) and
obtained his PhD with work on the electrophysiology of human motion perception in the Ophthalmic
Department of Freiburg University, Germany, in Prof. M. Bach’s lab (1998). Subsequently, he joined
Prof. A. Morland’s lab in London (Imperial College and Royal Holloway University of London, UK,
1999), where he began to study the human visual system with functional magnetic resonance
imaging, which he continued as a research fellow on his return to Freiburg (2002). Since 2004 he is
head of the ‘Section for clinical and experimental sensory physiology’ of the Ophthalmic Department
of Magdeburg University concerned with electrophysiological diagnostics and research on structure
and function of the human visual system. He received continuous project funding by the German
Research Foundation (DFG) since 2002, served as training coordinator in the Horizon2020-funded
European innovative training network ‘NextGenVis’, is member of the ‘Commission for quality
assurance of sensory physiological measures and equipment’ of the German Society of
Ophthalmology, and of the Albinism Europe Scientific Committee, authored more than 65
publications in internationally peer-reviewed journals, and is reviewer for many scientific journals
and funding bodies. In 2016 he received the ‘Elfriede-Aulhorn award’ for outstanding research in
neuro-ophthalmology.
The goal of Dr. Hoffmann’s research is to understand the interplay of physiology, patho-physiology
and plasticity in the human visual system. His team applies non-invasive electrophysiology to retina
and visual cortex, magnetic resonance imaging (anatomical, functional and diffusion) and
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psychophysics to study participants with healthy vision and patients with acquired or congentital
visual system disorders. Multifocal electrophysiology is of particular relevance for the spatially
resolved assessment of visual function, not only at the retinal level with the multifocal
electroretiograms (mfERG) [1] and pattern electroretinograms (mfPERG) [2], but also at the cortical
level with multifocal visual evoked potentials (mfVEPs) [3]. The latter approach opens the possibility
of an objective visual field assessment. This lecture will outline the specifics of mfVEP-recordings and
analyses, the relevance of mfVEPs for clinical and research applications, the potential of a combing
retinal and cortical multifocal data [4].
The primary learning outcomes of this lecture are:
1) mfVEP recordings, analyses and characteristics
2) Clinical applications of mfVEPs
3) Research applications of mfVEPs
[1] Sutter E, Tran D (1992). The field topography of ERG component in man – I. The photopic
luminance response. Vision Research 32:433-446
[2] Bach M , Cuno A-K, Hoffmann MB (2018). Retinal conduction speed analysis reveals different
origins of the P50 and N95 components of the (multifocal) pattern electroretinogram. Experimental
Eye Research 169:48-53
[3] Hoffmann MB (2008). Investigating visual function with multifocal visual evoked potentials. In:
Essentials in Ophthalmology: Pediatric Ophthalmology, Neuro-Ophthalmology, Genetics 139-157
[4] Herbik A, Hölzl GC, Reupsch J, Hoffmann MB (2013)
Differential effects of optic media opacities on mfERGs and mfVEPs. Clinical Neurophysiology
124:1225-31

Detailed Scientific Programme – BriSCEV Conference Monday
15th July
13.40 – 14.25: KEYNOTE LECTURE - Pupil abnormalities associated with
neuro-ophthalmic disease.
Mr. Fion Bremner - National Hospital for Neurology & Neurosurgery
Our first keynote speaker, Mr. Bremner, is a consultant neuro-ophthalmologist in the National
Hospital for Neurology & Neurosurgery ('Queen Square') in London. His undergraduate medical
degree was from Guys & St.Thomas', his postgraduate training was at Moorfields, and he has a
research degree from UCL - so most of his working life has been in London! He has a longstanding
research interest in pupil physiology and in pupil abnormalities that accompany diseases of the
anterior visual pathways, the midbrain and the autonomic nervous system. He is President of the
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European Neuro-ophthalmological Society (EUNOS) and a member of various national and
international societies including the International Pupil Colloquium.
In his talk Mr Bremner will briefly summarise the anatomy and physiology of the normal pupil and its
evaluation, then discuss the changes that occur as a result of pathology within the visual system, the
autonomic system or the midbrain. He will concentrate on the discriminatory potential of the pupil
to localise a lesion and / or suggest a likely aetiology ("What? & Where?"), and also discuss the
limitations both using standard clinical evaluation and formal pupillometry techniques.
The primary learning outcomes of this lecture are:
1. Normal variations of the pupil
2. Changes to the pupil caused by damage to the visual apparatus
3. Changes to the pupil caused by damage to the autonomic nerves

14.25 – 14.55: Poster parade
Poster 1 Jiang et al:
Dark-adapted rod and cone system responses in a genotyped twin cohort: exploring heritability
and associations with a myopia risk variant
Xiaofan Jiang,1-4 Isabelle Chow,2,3 Ambreen Tariq,2,3 Taha Bhatti,2,3 Talha Soorma,2,3 Katie M
Williams,1-4 Christopher J Hammond,2,3 Omar A Mahroo1-4
1. Institute of Ophthalmology, University College London
2. Section of Ophthalmology, King’s College London
3. Department of Twins Research and Genetic Epidemiology, King’s College London
4. Medical Retina Service, Moorfields Eye Hospital, London
Purpose
Dark-adapted rod and cone responses can be measured by recording electroretinograms (ERGs)
elicited by flashes delivered in the dark and in a dim blue background. We analysed these responses
from healthy twins to investigate heritability and associations with a myopia risk variant.
Methods
ERGs were recorded with conductive fibre electrodes from volunteers from the TwinsUK
cohort after mydriasis and 20 min dark adaptation. Following international standard scotopic
stimuli, xenon flashes (4 different strengths) were delivered in the dark, and then in a dim blue
background which saturated the rods but minimally desensitised the cones. Responses on the
background represented the dark-adapted cone ERG; subtracting these from responses in the
dark yielded estimation of the dark-adapted rod response. Intra-pair correlations were calculated for
monozygotic (MZ) and dizygotic (DZ) pairs. Amplitudes were compared between those homozygous
for a myopia-associated risk allele (at locus rs52452) and those with no risk alleles. Where both twins
of a pair were in the same group, parameters were averaged.
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Results
ERGs from 208 participants (58 MZ and 46 DZ pairs) were analysed: mean (SD) age was 64.3 (11.5)
years; 93% were female. Coefficients for intra-pair correlation ranged from 0.29 to 0.87 for MZ pairs
and 0.11 to 0.55 for DZ pairs; correlations were higher for MZ pairs. Out of 148 participants
genotyped at the locus of interest, 34 were homozygous for the risk allele and 35 had no risk alleles
(with no significant difference in axial length). Of these, 30 and 27 respectively had reliable ERGs
available for analysis. Amplitudes were significantly different (p<0.05) between groups for the cone
b-wave elicited by the dimmest flash and cone a-wave responses to the other flashes. There were no
significant amplitude differences for rod derived parameters.
Conclusions
Genetic factors are likely to be important in determining variance in both rod and
cone driven responses as coefficients for intra-pair correlation were higher for MZ twins for all
parameters. Also, the risk variant appears to be associated with differences in cone-driven, but not
rod-driven, signalling. These findings are consistent with alterations in cone pathways playing a role
in driving myopia.
Poster 2 Burton/Nathasingh et al:
Comparison of ISCEV-standard ERGs recorded using three different types of electrode
simultaneously.
Burton L1*, Nathasingh LM1*, Georgiou AL1, Neveu MM1,2, Robson AG1,2 (*Contributed equally)
1. Electrophysiology, Moorfields Eye Hospital, London, UK.
2. UCL Institute of Ophthalmology, London , UK.
Aims
To compare ERG waveforms and inter-session ERG variability associated with three different types of
electrode.
Methods
Healthy adults underwent full-field ERG testing to incorporate the ISCEV-standard. Recordings were
obtained from both eyes using lower eyelid skin electrodes and two types of corneal electrode
simultaneously. A DTL fibre was placed on the lid margin of one eye and a gold foil electrode was
placed in line with the pupil over the lower lid margin on the other eye. The same ipsilateral
reference was used for each electrode pair. The main ERG components and intersession differences
associated with each type of electrode were compared.
Results
The ERGs recorded with lower eyelid skin electrodes showed a high degree of inter-ocular symmetry
across all flash strengths (slope = 1.0; r2= 0.95). Skin recordings were on average 74% smaller than
gold foil recordings and 68% smaller than DTL recordings. LA 30Hz ERG peak times were almost
identical across all electrode types. The maximum and mean amplitude differences between
sessions were 36% and 18% (skin electrodes); 32% and 19% (DTL) and 15% and 5% (gold foil
electrodes).
Conclusions
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This study highlights a method of comparing three different types of ERG electrode simultaneously.
Amplitudes are lowest for skin electrodes and greatest for gold foils. Mean intersession ERG
variability was similar for DTL and skin electrodes and least for gold foils. The data highlight an
efficient method of comparing normative data using multiple electrode types and are pertinent to
studies that aim to monitor patients longitudinally.
Poster 3 Khoda et al:
Assessment of rod and cone system function in different forms of achromatopsia.
Khoda S1, Neveu M1,2, Hogg C1,2, Calcagni A1, Webster AR1,2, Michaelides M1,2, Robson AG1,2
1. Electrophysiology, Moorfields Eye Hospital, London, UK.
2. UCL Institute of Ophthalmology, London , UK.
Purpose
To assess age-related changes in rod- and cone- mediated ERGs in individuals with achromatopsia
and to examine possible genotype-phenotype differences.
Methods
Sixty individuals with achromatopsia (age ranges 10-75 years; median 29 years) were examined in
the Electrophysiology department of Moorfields Eye Hospital. All underwent full-field ERG testing
incorporating the International-standard ERG protocol. The majority had undergone genetic testing
and were found to have mutations in CNGB3 (N=21), CNGA3 (N=11), PDE6C (N=6) or ATF6 (N=2).
Additional cases were included according to clinical and ERG criteria but without a genetic diagnosis
(N=20). Dark-adapted (DA) and light-adapted (LA) full-field ERG component amplitudes and peak
times were compared with those in an unaffected control group (N=140; age range 10-79 years;
median 48 years).
Results
The DA0.01 ERGs fell within normal limits. The mean DA10 ERG a- and b-waves were significantly
smaller than for the control group (p<0.01), by 30% and 34% respectively; b-waves showed an
average delay of 5.5ms. The DA ERGs showed evidence of age-related reduction at a similar rate to
the control group across 6 decades. The LA 30Hz ERGs were undetectable in all but 3 cases with
severely delayed residual responses. The LA3 ERGs were undetectable in the majority, but grossly
abnormal waveforms were detectable in 17 genetically confirmed cases, including 7 of 11 with
CNGA3 mutations. The LA3 ERGs in the CNGA3 group were largest in the younger patients, with
evidence of decline over the first two decades.
Conclusions
The mean DA10 ERG a-and b-waves in achromatopsia are significantly reduced and b-waves show
delay, consistent with loss of the DA cone system contribution. DA ERGs show evidence of agerelated reduction at a rate similar to that in controls. LA3 ERGs are usually detectable in young
patients with CNGA3 mutations, with evidence of decline over the first two decades. The data
characterise ERG variability and stability in achromatopsia and are pertinent to clinical trials that aim
to assess safety and efficacy of potential treatments.
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Poster 4 Nasir et al:
The full-field electroretinogram (ERG) and iris colour
Nasir A1, Georgiou AL1, Fujibayashi, M1, Neveu, MM1,2, Robson AG1,2.
1. Electrophysiology Department, Moorfields Eye Hospital, London, UK.
2. Institute of Ophthalmology, University College London, London UK.
Aims/Purpose
To investigate whether iris pigmentation has a significant influence on ISCEV-standard ERG
components
Methods
Full field ERGs were performed to incorporate the ISCEV standard using gold foil electrodes. Pupil
diameters were measured after mydriasis. Recordings from the left eyes of patients (with normal
electrophysiological findings) and control subjects were analysed. Peak times and amplitudes of the
main ERG components were assessed in 10 individuals with blue irides (mean age 21 years, range
10-39 years) and in 25 with brown irides (mean age 30 years, range 7-47 years). Differences between
the mean values from these two groups were tested using two-sample t-tests.
Results
There was no significant difference in pupil size between the two groups (p=0.14). The mean DA0.01
ERG b-wave amplitudes in those with blue and brown irides were 392µV and 377µV respectively
(p=0.70). The mean DA10 ERG a- and b-wave amplitudes were 327µV and 506µV in blue eyes
compared to 340µV and 526µV in brown eyes (p=0.48 and p=0.54 respectively). The mean LA30Hz
ERG peak times and amplitudes were 26ms and 137µV in blue eyes and 26ms and 135µV in brown
eyes (p=0.84 and p=0.90 respectively). The mean LA3 ERG a- and b-wave amplitudes were 44µV and
175µV in blue eyes and 44µV and 182µV in brown eyes (p=0.94 and p=0.63 respectively).
Conclusion
Preliminary findings show no significant difference in the main ERG components between individuals
with blue and brown irides.
Poster 5 Versace et al:
An interesting case presentation of a child with Gaucher’s Disease
Dominique M. Versace, 1 Sian E. Handley, 1,2 Oliver R. Marmoy, 1,2 Dorothy A. Thompson, 1,2
1. The Tony Kriss Visual Electrophysiology Unit, Clinical and Academic Department of
Ophthalmology, Great Ormond Street Hospital for Children NHS Trust, London UK
2. Institute of Child Health, University College London
Purpose
To describe a 7 year old female who presented for assessment whilst being investigated for
Gaucher’s Disease (GD). Sub-clinical nystagmus was detected on eye movement recording (EMR)
and this was further investigated. This has not been previously described in early GD.
Methods
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The patient underwent a full orthoptic assessment which included testing of saccades. EMR were
completed and due to the presence of subclinical nystagmus a full electrophysiological assessment
was carried out. Monocular pattern reversal visual evoked potentials (VEP) and skin
electroretinogram (ERG) were undertaken as per department protocol and compared to reference
data. Optical coherence tomography (OCT) of the macular and optic nerve were taken.
Results
Orthoptist assessment revealed a visual acuity of RE 0.06 & LE 0.00 with full ocular motility and
binocular single vision. Saccade testing appeared accurate but slightly slow at times and hypometric
horizontally. Eye movement recordings revealed the presence of subclinical markedly asymmetrical
nystagmus; LE>RE, and confirmed the slow saccades. Pattern reversal VEPs were within the
reference range to all checks indicating normal bilateral macular pathway function with no VEP
evidence of chiasmal or hemisphere dysfunction. ERG testing indicated normal generalised retinal
function. OCT images showed a normal macula profile and peripapillary retinal nerve fibre layer.
Conclusion
The slowing of the horizontal saccades indicates the presence of saccade initiation failure (SIF) (1).
SIF is the most common early neurological manifestation and is widely considered to be diagnostic of
GD3 (2). Identification of the sub-type of GD is crucial for early intervention and treatment. Systemic
disease can be reversed and in some cases, high doses of ERT can halt the neurological progression
and even possibly with some improvement (3 & 4). Failure to identify the sub-type early in the disease
process may prevent timely treatment and enable neurological deterioration (1). In this patient the
sub clinical nystagmus was an unexpected finding and no ophthalmological cause could be found.
The presence of sub-clinical nystagmus (only identified on EMR) may be another early neurological
indicator not previously described in GD3. This highlights the importance of EMR in conjunction with
clinical saccade testing in these children.
References
1. Harris CM, Taylor DSI, Velodi A. Ocular motor abnormalitlies in Gaucher Disease.
Neuropediatrics 1999; 30(6): 289-293.
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Poster 6 Cooper:
Tacrolimus Neurotoxicity – A Single Case Report from the Royal London Hospital Neurophysiology
Department
Jade Cooper (STP Y3 in Clinical Neurophysiology)
Acknowledgements: Richard Pottinger (Clinical Scientist in Clinical Neurophysiology) Dr. Shah
(Consultant Neurologist); Dr. Sanyal (Consultant Neurophysiologist); Dr. Daniel Rudd (SpR Clinical
Neurophysiology)
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Purpose
To demonstrate an unusual case of neurotoxicity. Complex patient with tuberculosis treated with
Ethambutol, and end stage kidney disease undergoing kidney transplant administered low dose
Tacrolimus (immunosuppressant). Two weeks later began to develop visual symptoms. Clinical
suspicion of optic neuropathy secondary to Tacrolimus.
Methods
Full field pattern reversal Visual Evoked Potentials (VEP) were performed bilaterally to confirm
clinical suspicion.
Results
VEP tests were performed on three separate occasions.
The first test elicited reproducible but delayed P100 responses bilaterally, more prolonged on the
right. The second test performed 1 week later showed a reproducible but delayed P100 response
from the right eye, but no reproducible P100 component from the left eye. Pattern ERG and Flash
ERG were well formed and reproducible bilaterally within normal latency limits. Flash VEP responses
were symmetrical in both latency and amplitude but significantly delayed from both eyes. The third
test performed 6 weeks later elicited ill-defined, significantly prolonged VEP responses from the
right eye, and unrecordable responses from the left eye. The findings were of a significant bilateral
demyelinating optic neuropathy with deterioration.
Conclusions
Drug neurotoxicity targeting the optic nerve pathway is established. Tacrolimus is an
immunosuppressant used in transplant medicine with known neurotoxic side effects, however is not
largely considered in the literature to target the optic nerve. This case study presents likely
Tacrolimus induced optic neuropathy in a complex patient.

Poster 7 Prise et al:
Outer plexiform layer lamination and optic atrophy.
Katrina L. Prise1, Samantha Thompson 1, Oliver R. Marmoy1, Siân E. Handley1,2, Dorothy A.
Thompson1,2
1. The Tony Kriss Visual Electrophysiology Unit, Clinical and Academic Department of
Ophthalmology. Great Ormond Street Hospital for Children NHS Trust, London UK
2. Institute of Child Health, University College London
Purpose
To describe the investigation pathway and outcome for a child presenting with optic atrophy and
congenital sensorineural deafness.
Methods
A 6 year old girl failed her school eye test. Subsequent ophthalmology investigations elsewhere
identified optic atrophy and a suspected dark RPE on FAF. Sensorineural deafness had been
identified when she was a baby and she had bilateral cochlear implants. She was referred for an
Electrooculogram (EOG).
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In addition to an ISCEV EOG, pattern reversal, pattern onset and flash Visual Evoked Potentials (VEP)
were performed with skin-recorded flash Electroretinogram (ERG), following the published GOSH
visual electrophysiology protocol [1]. Spectralis Optic Coherence Tomography (OCT), including
autofluorescence, of the macular and optic nerve was performed followed by OPTOS ultra-widefield
imaging in colour / autofluorescence from each eye.
Results
 Generalised retinal function was normal.
 EOG Light peak/ dark trough was borderline low, but compliance was limited.
 PVEPs were evident to small checks, but waveforms were atypically bifid to moderate and
large checks
 Spectralis OCT of the optic nerve showed bilateral thinning of the Retinal Nerve Fibre Layer
(RNFL) (temporally>nasally) as well as some bi-nasal fullness of the optic nerve.
Most interestingly, the Spectralis OCT of the macular showed an unusual lamination of the outer
plexiform layer with some microcysts. Microcysts have been reported in association with optic
atrophy [2,3,4], but this lamination has been described as a unique feature of patients with dominant
WFS1 mutations and optic atrophy [5]. Genetics pending.
Conclusion
The macular OCT findings alongside electrophysiology and clinical findings signposts a diagnosis of
optic atrophy and hearing loss in association with a dominant WFS1 gene mutation (genetics are
pending).
References
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Poster 8 Lee:
Irene Lee will present a Poster presented INSAR March 2019 The Electroretinogram as a Candidate
Biomarker for Autism Spectrum Disorder
This poster of preliminary findings was presented at the annual International Society for Autism
Research, INSAR, March 2019 meeting in Montreal by Paul Constable on behalf of a multicentre
collaboration between Yale USA, Flinders Australia and GOSH UK.
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Poster 9 O’Neill et al:
AlbiNO? Exploring Ocular Albinism genetics in a female
Emily O’Neill1, Siân E. Handley1,2, Samantha Thompson2, Oliver R. Marmoy1, Dorothy A. Thompson1,2
1. The Tony Kriss Visual Electrophysiology Unit, Clinical and Academic Department of
Ophthalmology. Great Ormond Street Hospital for Children NHS Trust, London, UK
2. Institute of Child Health, University College London, UK
Purpose
To explore genetic mechanisms behind Ocular Albinism (OA) presentation in a female patient.
Methods
A 7-month-old male was diagnosed with X-linked OA (OA1) following ophthalmic investigation which
included VEP evidence of chiasmal misrouting. Eight years later, his 5-year-old sister was noted
elsewhere to have reduced foveal reflex, RPE stippling and low hypermetropia; she was referred for
electrodiagnostic testing.
Monocular flash and pattern onset VEPs, known to identify chiasmal misrouting pathognomic to
ocular albinism4,7, were performed alongside full and half stimulation pattern reversal VEPs.
A skin electroretinogram (ERG) was also conducted routinely, as part of the GOSH visual
electrophysiology protocol6. Images of the macula and optic nerve were obtained with Heidelberg
Spectralis® Optical Coherence Tomography (OCT) and OPTOS ultra-widefield imaging (UWF) in
colour and autofluorescence.
Results
 Skin ERGs indicated normal generalised retinal function.
 PVEPs indicated macular pathway function within normal reference limits, with no gross
inter ocular difference.
 Monocular pattern onset and reversal VEP distribution showed a crossed asymmetry.
 Half-field pattern reversal VEP showed a relative deficit of non-crossing fibres.
 Flash VEPs did not demonstrate a crossed asymmetry but a small contralateral negativity
was noted for the right eye.
 Spectralis® OCT and OPTOS identified blonde fundi with bilateral foveal hypoplasia, including
concentric macular rings3.
Conclusion
We identified a ‘crossed asymmetry’ in pattern onset and reversal VEPs, indicating a relative deficit
of non-crossing fibres. This is consistent with chiasmal misrouting reported in OA, however female
presentation of OA with chiasmal misrouting has not been previously documented. It is important to
note that although bilateral foveal hypoplasia and blonde fundi were identified, other albinoid
characteristics including nystagmus and iris transillumination were not detected.
Due to the family history of X-linked OA, we have to consider that the patient may exhibit a severe
carrier phenotype due to genetic mechanisms including skewed X-inactivation or partial deletion of
the X-chromosome. We also need to contemplate other possibilities including FHONDA 1.
Female obligate carriers of OA have been well characterised5, yet this patient does not exhibit ‘mudsplattered fundus’ typical of carrier status2. Therefore, exploration of genetic mechanisms behind
female presentation may help illuminate this patient’s condition (genetics are pending).

25

References
1. Al-Araimi, M., Pal, B., Poulter, J.A., van Genderen, M.M., Carr, I., Cudrnak, T., Brown, L.,
Sheridan, E., Mohamed, M.D., Bradbury, J. and Ali, M., 2013. A new recessively inherited
disorder composed of foveal hypoplasia, optic nerve decussation defects and anterior
segment dysgenesis maps to chromosome 16q23. 3-24.1. Molecular vision, 19, p.2165.
2. Charles, S.J., Moore, A.T., Grant, J.W. and Yates, J.R.W., 1992. Genetic counselling in X-linked
ocular albinism: clinical features of the carrier state. Eye, 6(1), p.75.
3. Cornish, K.S., Reddy, A.R. and McBain, V.A., 2014. Concentric macular rings sign in patients
with foveal hypoplasia. JAMA ophthalmology, 132(9), pp.1084-1088.
4. Creel, D., WITKOP, C.J. and King, R.A., 1974. Asymmetric visually evoked potentials in human
albinos: evidence for visual system anomalies. Investigative Ophthalmology & Visual
Science, 13(6), pp.430-440.
5. Khan, K.N., Lord, E.C., Arno, G., Islam, F., Carss, K.J., Raymond, F., Toomes, C., Ali, M.,
Inglehearn, C.F., Webster, A.R. and Moore, A.T., 2018. Detailed retinal imaging in carriers of
ocular albinism. Retina, 38(3), pp.620-628.
6. Kriss A. (1994) Skin ERGs: Their Effectiveness in Paediatric Visual Assessment, Confounding
Factors, and Comparison with ERGs Recorded Using Various Types of Corneal Electrodes.
International Journal of Psychophysiology 16, pp137-46
7. Neveu, M.M., Jeffery, G., Burton, L.C., Sloper, J.J. and Holder, G.E., 2003. Age‐related
changes in the dynamics of human albino visual pathways. European Journal of
Neuroscience, 18(7), pp.1939-1949.
Poster 10 Oversby et al:
Kay picture acuity in the monitoring of visual pathway function in childhood
Catherine Oversby 1,2, Katrina Prise 3, Vicky Smith 3, Richard Bowman 3, Bronwen Walters 3, Dorothy
Thompson 3
1. Barts Health NHS Trust
2. National School for Health Care Sciences
3. Great Ormond Street Hospital for Children NHS Foundation Trust London UK
Introduction
Visual acuity is the gold standard for monitoring the impact of optic path glioma (OPG) on visual
pathway function. OPG in childhood can be associated with neurodevelopment difficulties and
developmentally appropriate vision tests are used. Kay picture cards are the most commonly used in
UK eye Hospitals. Kay pictures are known to overrate letter LogMAR VA, but the reasons for this are
not fully elaborated.
Aim
Our aim was to investigate acuity measures during the transition from Kay picture cards to LogMAR
letters in children being monitored for visual pathway damage due to optic pathway glioma.
Methods and Subjects
15 patients with OPG mean age 5.7y (range 3.5-7.7y) were identified with both Kay and LogMAR
acuity measures taken within a short time period. Behavioural visual function measures were
collated for each eye of each child. In addition pattern and flash VEPs data for these patients were
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assessed as objective adjunctive measures. The physical dimensions of the letters and optotypes
were measured and compared with expected calibration.
Results
Optotype and letter stroke width and boundary (height of optotype) were measured from display
monitors and printed cards. LogMAR Letter charts were correctly calibrated for different test
distances in all test rooms and complied with the typical 5’ arc height with 1 ‘ arc stroke width. Kay
pictures, on both monitors and cards, had the same stroke width as letters, but were twice the
height i.e. 10’ arc, for the manufacturer’s suggested equivalent LogMAR VA.
The mean difference between Kay LogMAR and Letter LogMAR in this group of children was -0.116
and LOA: -0.318 to 0.086. The presence of PVEPs to the ISCEV small check widths (12.5’) was
associated with logMAR VA of 0.2 or better.
Conclusion
The few studies that compare Kay picture VA and LogMAR letter acuity suggest good agreement
falling within clinical significance of changes of letter score i.e. less than 1 line of LogMAR letters. In
children with OPG the difference is greater and the magnitude of the difference is unpredictable.
PVEPs may offer a more constant measure for monitoring pathway function over the developmental
transition between behavioural acuity measures.

Poster 11 Blackwell/S. Thompson et al:
Flicker VEPs in paediatric practice
Charlotte Blackwell*, Samantha Thompson*, Emily O’Neill, Katrina Price, Dominique Versace, Oliver
Marmoy, Sian Handley, Dorothy Thompson.
The Tony Kriss Visual Electrophysiology Unit, Great Ormond Street Hospital for Children NHS
Foundation Trust, London UK
(*Contributed equally)
Aim
Our aim is to explore circumstances when flicker VEPs are present and flicker ERGs are absent and
the converse, when flicker VEPs are absent and flicker ERGs are present.
Method
We carried out a retrospective case note review of patients from whom VEPs and skin ERGs had
been recorded concurrently to 30Hz flicker produced by a Grass Strobe. The electrophysiological
data were inspected by eye and the presence or absence of 30Hz flicker ERGs and VEPs were noted.
Results
Of 1500 patients tested with 30Hz flicker stimuli 80 patients (5%) had discrepant flicker ERG and VEP
findings. Patient’s ages ranged from 0.5yrs-15.8yrs. They fell into two groups.
Group one comprised 19/80 patients with absent 30Hz ERGs, but extant 30Hz VEPs. Their median
age was 8.7y, mean 7.9y, range 0.9-15.8y. These patients had severe retinal disease, including 7/19
children with systemic associations e.g. ciliopathy. OCT images when available showed preservation
of the macular ellipsoid layer, typically surrounded by an elliptical ring of hyper FAF, with 5 -15
degrees of central field functional on visual field assessment. VA ranged from no fix or follow in the
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youngest patient, who had a suprasellar cyst in addition to an early onset retinal dystrophy, to
logMAR -0.1 in a patient with Bardet Biedl syndrome.
Group two was made up of 61/80 patients who had detectable 30Hz ERGs, but absent flicker VEPs.
Their median age was 1.5y, mean age 3.7y, range 0.6-14.2y. Most children presented with poor
behavioural vision or nystagmus. A majority had a history of prematurity, perinatal hypoxia, nonaccidental injury (n=20), or seizure disorders (n=9). Others had a variety of systemic, genetic,
metabolic and syndromic disease associated with cerebral visual impairment, [CVI].
Conclusion
Recording flash ERGs concurrently with flash VEPs is an efficient diagnostic protocol for young
children. A discrepancy between flicker VEPs and flicker ERGs in young children can reveal further
clinical insights into CVI and severe early onset retinal dystrophy.
Poster 12 Indusegaran et al:
Associations between segmented macular layer volumes and full-field electroretinogram
parameters in a healthy adult cohort: an exploratory study
Mathura Indusegaran,1,2 Ali Lamin,3,4 Zakariya Jarrar,1,2 Katie M Williams,1-4 Sobha Sivaprasad,3,4
Christopher J Hammond,1,2 Omar A Mahroo1-4
1. Department of Ophthalmology, King’s College London, St Thomas’ Hospital Campus, London
2. Department of Twin Research and Genetic Epidemiology, King’s College London, St Thomas’
Hospital Campus, London
3. UCL Institute of Ophthalmology, University College London
4. Moorfields Eye Hospital, 162 City Road, London EC1V 2PD
Purpose
Structure-function correlations are often seen in retinal disease states. We explored whether some
associations might be discernible in a healthy cohort by quantifying correlations between macular
retinal layer volumes and full-field electroretinogram (ERG) parameters in over 180 adult twin
participants.
Methods
Participants from the TwinsUK cohort underwent international standard full-field ERG recording
(Espion Colordome, Diagnosys) and spectral domain optical coherence tomography (OCT) imaging (6
mm macula cube scan, Topcon 3D-OCT, Topcon Corporation). Macular layer volumes (for a 6 mm
diameter circle around the foveal centre) were obtained by automated segmentation (Orion,
Voxeleron LLC). ERG parameters and layer volumes were averaged from both eyes from each
participant. Also, parameters were averaged from both members of each twin pair. Partial
correlation coefficients were calculated between ERG parameters and layer volumes, adjusting for
age. Correction for multiple testing was not performed in this exploratory study.
Results
ERGs and OCTs were available from 91 twin pairs: mean (SD) age was 62.5 (11.2) years; 95% were
female. A number of significant (p<0.05) correlations were observed, more than would be expected
by chance, but the strength after adjustment for age was weak. After age-adjustment, the most
significant correlation seen was a negative correlation between DA 3.0 a-wave peak time and GCIPL
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(ganglion cell to inner plexiform layer) thickness – partial correlation coefficient -0.28 (p=0.0001).
The only ERG parameters significantly correlated with total retinal volume were LA 3.0 a-wave
amplitudes and peak times (both positively correlated).
Conclusions
Although the area of retina captured by macular OCT makes a very small contribution to the full-field
ERG, some intriguing correlations were observed even in healthy subjects, more than would be
expected by chance. Some were observed between inner retinal layers and ERG parameters
originating from the outer retina, and could potentially relate to the shaping of outer retinal
responses by inner retinal neurons. However, the reliability of segmentation may also have a large
effect on which correlations emerge as significant. Replication in larger cohorts would be helpful.
Poster 13 Chow et al:
Photopic flicker electroretinogram peak times recorded using portable and conventional systems
in Birdshot chorioretinopathy
Isabelle Chow,1 Angharad Hobby,2 Mathura Indusegaran,1 Aleksandra Pekacka,1,3 Christopher J
Hammond,1 Miles R Stanford,1 Omar A Mahroo1,3,4
1.
2.
3.
4.

Department of Ophthalmology, King’s College London, St Thomas’ Hospital Campus
Division of Optometry and Visual Sciences, City, University of London
UCL Institute of Ophthalmology, University College London
Moorfields Eye Hospital, London

Introduction
Assessing disease activity in Birdshot uveitis can be challenging. The peak time of the 30 Hz flicker
photopic electroretinogram (ERG) has been shown to be sensitive for detecting retinal dysfunction.
ERG testing is not readily available in many departments. We investigated use of a portable device to
obtain rapid recordings in the clinic setting, and compared these with conventional recordings.
Methods
Patients underwent testing with the portable device (RETeval, LKC Technologies) and conventional
equipment (Espion ColorDome, Diagnosys). For portable recordings, pupils were undilated and skin
electrodes used; for conventional recordings, a conductive fibre electrode was used with mydriasis.
Flicker ERG peak times were recorded, and were deemed abnormal if they exceeded the 95 th centile
from a healthy cohort (>190 healthy volunteers).
Results
Eighteen patients with Birdshot chorioretinopathy underwent recordings. Recordings with the
portable device took c. 3 min, and were well-tolerated. Mean (SD) age was 56.3 (12.8) years. For
portable recordings, mean (SD) peak times were 30.1 (3.7) and 30.2 (3.9) ms for right and left eyes
respectively. For conventional recordings mean (SD) peak times were 31.4 (3.9) and 31.8 (4.0) ms
respectively. Peak times were significantly shorter with the portable device (p=0.026 and 0.002 for
right and left eyes). Correlation between devices was high (0.83 and 0.89 for right and left eyes) and
highly significant (p<0.0001). Strength of agreement between the two methods was good (kappa
statistic 0.64; 95% CI, 0.36-0.92).
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Conclusions
Correlation between the portable and conventional ERG recordings was high with a good level of
agreement. Recordings were rapid and well-tolerated. There were significant differences in peak
times between the two methods highlighting the importance of normative data specific to each
device.
Poster 14 Leo et al:
Tracking panretinal scotopic dark adaptation dynamically with the electroretinogram: slowed
recovery in Sorsby Fundus Dystrophy
Shaun Leo,1,2 Xiaofan Jiang, 1,3 Isabelle Chow,3,4 Mathura Indusegaran,3,4 Anthony G Robson,1,2
Andrew R Webster,1,2 Christopher J Hammond,3,4 Omar A Mahroo1-4
1. UCL Institute of Ophthalmology, University College London
2. Moorfields Eye Hospital, London
3. Department of Ophthalmology, King’s College London, St Thomas’ Hospital Campus
4. Department of Twin Research and Genetic Epidemiology, King’s College London
Introduction
Conventionally, dark adaptation kinetics are tracked psychophysically, but such tests can be
subjective, reliant on patient concentration and usually examine a small area of retina. Full-field
electroretinograms (ERGs) quantify generalised retinal function and are recorded at steady state,
after light/dark adaptation. We delivered dim flashes over several minutes following extinction of a
light background to track recovery of rod system sensitivity electrophysiologically, making recordings
in control participants and patients.
Methods
ERGs were recorded following mydriasis, using conductive fibre electrodes in response to the
standard ISCEV dim flash (DA 0.01; corresponding to 0.02 scotopic cd m-2 s) delivered over 20-40 min
following extinction of the standard ISCEV photopic background (to which each participant was
exposed for an additional 5 min following standard photopic testing). Flash series were repeated
every 2 min, and amplitudes plotted as a function of time in the dark (normalised to final level).
Results
Recordings were made from 6 participants, including 3 healthy volunteers (aged 22, 44, 58), a 70
year old following Vitamin A replacement for prior deficiency, a 50 year old with early onset
widespread drusen, and a 49 year old with molecularly confirmed Sorsby Fundus Dystrophy (SFD).
Amplitudes were markedly reduced following extinction of the background and recovered gradually
in the dark. In all participants other than the SFD patient, recovery kinetics were broadly similar:
amplitudes reached half the final level by c.10 min, and the final level at c.20 min; in the SFD patient,
recovery took over 40 min, with half the final level attained at c.30 min.
Conclusions
The ERG dark adaptation protocol was well tolerated and yielded a discernible recovery curve in all
participants. The SFD patient had markedly slowed recovery kinetics, with a curve effectively shifted
by 20 min on the time axis. Although abnormalities in SFD on clinical examination are largely
confined to the macula, these findings confirm delayed recovery affecting the retina as a whole. The
protocol may yield parameters useful for detailed phenotyping and evaluating efficacy of future
therapies.
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Paper 1 Miko-Barath et al. (15.45-16.05):
The electrophysiological estimation of visual acuity in preterm and full-term infants
Eszter Mikó –Baráth, Diána Fülöp, Vanda Ágnes Nemes, Zsófia Csizek, János Radó and Gábor Jandó
University of Pécs, Institute of Physiology, Human Electrophysiology and Infant Vision Laboratory
Steady-state visual evoked potentials (SSVEPs) evoked by checkerboard reversal are proper for the
indirect estimation of visual acuity even in infants. During visual maturation, the spatial frequency
tuning of the V1 neurons is gradually changing, manifesting in the shift of check size evoking the
largest amplitude responses towards higher spatial frequencies. It is not fully clarified, whether
precocious visual stimuli can accelerate the development of visual acuity. The experience
dependence of a maturation process can be studied by comparison of preterm and full-term infant
group.
In our present study, the visual acuity of healthy full-term (n=18, age-Mdn=8.8 months) and preterm
(n=11, age-Mdn=6.4 months) infants was assessed using SSVEPs evoked by checkerboard reversal
with 10 different spatial frequencies (0.71-11.31 cpd) at 10 rev/s. The presence of stimulus-related
responses was confirmed by T2circ statistics at p<0.01, for the further analysis trough-to-peak
amplitudes, were measured. We evaluated the minimum separable of the infants by extrapolating
the spatial frequency amplitude function to zero amplitude. The minimum separable values of the
individual children were fitted as a function of chronological and adjusted ages and modeled by a
sigmoid function.
In accord with the literature, we found a rapid development in the first 8 months (from 11’ at 1.7
months to 1.8’ at 7.4 months), followed by a prolonged phase, reaching the adult-like (1’) value at 12
months of age. Fitting of the full-term and preterm data as a function of the two age scales
demonstrates that adjusted age describes the maturation of the minimum separable better than
chronological age. Our data suggest that the genetical program determines the development of
visual acuity, rather than the additional visual experience.
Acknowledgments: Hungarian Brain Research Program 2.0 “NKP_17NAP”; KA-2019-06, FIKP_II

Paper 2 Hamilton et al. (16.05-16.25):
VEP estimation of visual acuity: a systematic review
Ruth Hamilton1,2, Michael Bach3, Sven P. Heinrich3, Michael B. Hoffmann4,5, J. Vernon Odom6,
Daphne L. McCulloch7, Dorothy Thompson8,9
1. Department of Clinical Physics and Bio-engineering, Royal Hospital for Children, NHS Greater
Glasgow & Clyde, Glasgow, UK
2. College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, UK
3. Eye Center, Medical Center – University of Freiburg, Faculty of Medicine, University of
Freiburg, Germany
4. Department of Ophthalmology, Otto-von-Guericke University, Magdeburg, Germany
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5. Center for Behavioral Brain Sciences, Magdeburg, Germany
6. Departments of Ophthalmology and Neuroscience, School of Medicine, West Virginia
University, Morgantown, USA
7. School of Optometry and Vision Science, University of Waterloo, Waterloo, Ontario Canada
8. Clinical and Academic Department of Ophthalmology, Great Ormond Street Hospital for
Children, London, UK
9. UCL Great Ormond Street Institute of Child Health, University College London, London, UK
Aims/Purpose
VEPs used to measure spatial frequency (SF) threshold is an objective estimate of visual acuity. This
review aims to collate descriptions of VEP SF thresholds in humans and to assess how well they
reflect visual acuity.
Methods
The protocol (PROSPERO CRD42018085666) methodology followed the PRISMA statement.
Databases were searched plus hand search: titles, abstracts or full text were reviewed for eligibility.
Data extracted included VEP SF thresholds, effects of techniques, and correspondence with
behavioural acuity.
Results
155 studies are included. Commonly used stimulus, recording and analysis techniques are
summarised. Average healthy adult VEP SF thresholds vary from 15 cpd to 40 cpd, depend on
stimulus, recording and analysis techniques, and are often, but not always, poorer than behavioural
acuity. VEP SF thresholds mature rapidly from 1.5–9 cpd at the end of the first month of life to 12–20
cpd by 8–12 months, with slower improvement to 20–40 cpd by 3–5 years. VEP SF thresholds are
much better than behavioural thresholds in the youngest, typically-developing infants. This
difference lessens with age: from 3–5 years, behavioural acuity is better than VEP SF threshold, as
for adults. Healthy, artificially-blurred adults had slightly better behavioural acuity than VEP SF
thresholds across a wide range of acuities, while adults with heterogenous ophthalmic or
neurological pathologies showed a much wider and less consistent relationship. For refractive error,
media opacities or retinal pathology, VEP SF thresholds and behavioural acuities had a fairly
consistent relationship across a wide range of acuities. The relationship was much less consistent or
close for primarily macular, optic nerve or neurological pathologies. VEP SF thresholds were almost
always normal in patients with non-organic visual (acuity) loss.
Conclusions
The VEP SF threshold has great utility as an objective acuity estimator, especially in pre-verbal
children or patients of any age with motor or learning impairments which prevent reliable
measurement of behavioural acuity. Its diagnostic power depends heavily on adequate, agestratified, reference data, age-stratified empirical calibration with behavioural acuity, and
interpretation in the light of other electrophysiological and clinical findings.
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Paper 3 van Genderen et al. (16.25-16.45):
Improving early recognition of juvenile neuronal ceroid lipofuscinosis
Willemijn F.E. Kuper MD1; Herman Talsma MSc2; Mary M. van Schooneveld MD PhD2; Gerard de Wit
PhD2; Peter M. van Hasselt MD PhD1; Maria M. van Genderen MD PhD2,3
1. Department of Metabolic Diseases, Wilhelmina Children’s Hospital, University Medical
Center Utrecht, Utrecht University, Utrecht, the Netherlands.
2. Bartiméus Diagnostic Centre for complex visual disorders, Zeist, the Netherlands.
3. Department of Ophthalmology, University Medical Center Utrecht, Utrecht University,
Utrecht, the Netherlands.
Purpose
Neuronal ceroid lipofuscinoses (NCLs) constitute a group of the most common neurodegenerative
lysosomal storage disorders, which mostly affect children. Mutations in the CLN3 gene underlie
juvenile NCL (JNCL), also called Batten’s disease. The clinical features of JNCL include progressive
visual impairment between 5 and 10 years of age, proceeding to complete blindness, cognitive
decline, seizures, and death, usually in the second or third decade of life. Early recognition is
important for adequate referral, counselling, rehabilitation, and treatment. However, at disease
onset neurodegeneration may be only subtle, which makes JNCL difficult to distinguish from an
isolated retinal dystrophy, especially from early-onset Stargardt’s disease (STGD1). Early-onset
STGD1 is a distinct, severe subtype of the spectrum of ABCA4-associated retinal phenotypes, and
may closely resemble JNCL with regard to age of onset, fundoscopy, and optical coherence
tomography (OCT). In this study, we aimed to improve recognition of JNCL using a deep
phenotyping approach.
Methods
In a retrospective chart review study, the results of visual function tests, ophthalmological
examinations, and electroretinograms (ERG’s) around diagnosis from a cohort of 19 JNCL patients
were compared to a cohort of 19 patients with early-onset STGD1. Test results were analyzed
qualitatively and where possible also quantitatively.
Results
Visual acuity decreased much faster in JNCL compared to early-onset STGD1. OCT imaging showed
macular atrophy in both diseases, but with more involvement of the nerve fiber layer in JNCL. Severe
color vision deficiency occurred in 18/19 JNCL patients already at presentation, compared to only a
mild color vision deficiency in early-onset STGD1. Dark adapted (DA) 0.01 ERG’s in JCNL patients
were either absent, or severely reduced with an electronegative configuration of the bright flash
response. In early-onset STGD1, DA ERG responses were unaffected or only slightly reduced; no
patient had an electronegative ERG.
Discussion
We identified several clinical and electrophysiological features that can be used to improve early
recognition of juvenile NCL. Especially, the faster visual decline, more severe color vision
abnormalities, and absent or electronegative dark adapted ERG may help discriminate JNCL from
early-onset Stargardt’s disease.
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16.45 – 17.30: BriSCEV 2019 Annual General Meeting
The annual general meeting of BriSCEV 2019 will take place at the end of the first day of the
conference. The session will be run by the chair of BriSCEV following standard AGM agenda including
by reports of the executive and non-executive board. These members are:
Chair:

Dorothy Thompson

Secretary:

Ruth Hamilton

Treasurer:

Oliver Marmoy

Communications officer:

John McGuire

Professional liason officer:

Richard Hagan

Education officer:

Lawrence Brown

ISCEV liason officer:

Richard Smith

AOB/Other reports:

N/A
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Detailed Scientific Programme – BriSCEV Conference
Tuesday 16th July
9.00 – 9.45: Case presentations
Case 1 (9.00-09.15): Richard Hagan
Case 2 (9.15-09.30): Lawrence Brown
Case 3 (9.30-9.45): Richard Smith

9.45 – 10.25: Free paper session 2
Paper 4 A. Robson et al. (9.45-10.05):
The Electrophysiological and Structural features of PDE6C-associated Achromatopsia
Anthony G. Robson1,2, Michalis Georgiou1, 2, Andrew R. Webster1,2, Michel Michaelides1,2
1. UCL Institute of Ophthalmology, London, EC1V 9EL, UK;
2. Moorfields Eye Hospital, London, EC1V 2PD, UK.
Aims
To characterise the functional and structural phenotype of PDE6C-associated retinopathy.
Methods
Eight subjects with disease-causing variants in PDE6C underwent longitudinal clinical assessments
including fundus autofluorescence (FAF) and optical coherence tomography (OCT), performed after a
mean follow-up of 6.5 and 5.5 years respectively. The results of adaptive Optics Scanning Light
Ophthalmoscopy (AOSLO) were available for analysis in two subjects. International-standard pattern
and full-field electroretinography (PERG; ERG) and short-wavelength flash (S-cone) ERGs were
performed in 5 cases.
Results
All 8 subjects presented with early-onset nystagmus, decreased visual acuity, light sensitivity, and
severe colour vision loss. FAF showed an annulus of increased signal surrounding a low density
central area in 5 subjects that expanded over time. There was no evidence of foveal hypoplasia. The
OCT showed a disrupted ellipsoid zone at the fovea in all cases with evidence of progression.
Adaptive optics suggested a lack of foveal cones in 1 of 2 cases. Pattern ERGs were undetectable in 5
of 5 cases. The dark-adapted (DA) strong flash (DA10) ERG a-waves were normal or mildly
subnormal in 6 of 6 cases with greatest reduction in an older subject; the mean a-wave amplitude
was 33% lower than for a control group. Light-adapted (LA) 30Hz flicker ERGs were undetectable
(N=5) or residual (N=1). Single flash cone (LA3) ERG b-waves were detectable but delayed and the
mean amplitude reduced by 90% compared with that for the control group. The LA3 ERG waveforms
resembled the S-cone ERGs.
Conclusions
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PDE6C-associated retinopathy is a severe form of achromatopsia, characterised by a lack of foveal
hypoplasia and progressive maculopathy. Full-field ERGs are consistent with severe generalised cone
system dysfunction with relative preservation of short-wavelength sensitivity and with possible rod
involvement in older cases. There may be a lack of foveal cones and progressive maculopathy,
relevant to potential interventional studies that aim to rescue cone system function.
Paper 5 Bouzia et al. (10.05-10.25):
Rapid assessment of cone system function using a hand-held electroretinography device in ABCA4
retinopathy
Zaina Bouzia, 1,4 Diana-Maria Butu,1,2 Ana Fakin,1 Talha Soorma,1,3 April Q. Neville,1 Christopher J.
Hammond,3 Michel Michaelides,1,4 Andrew R. Webster,1,4 Omar A. Mahroo1,3,4
1. Moorfields Eye Hospital, London, United Kingdom;
2. Royal Free Hospital, London;
3. Department of Ophthalmology, King's College London;
4. UCL Institute of Ophthalmology, University College London
Purpose
Inherited retinal diseases are a leading cause of blindness in working age people; ABCA4 is the
commonest gene in which pathogenic variants are found. Patients with ABCA4 retinopathy
(Stargardt disease) can be grouped electrophysiologically, with prognostic implications: those with a
normal photopic full-field electroretinogram (ERG) are less likely to suffer subsequent deterioration
in generalised retinal function. We used a portable device to obtain photopic ERGs, investigating
tolerability, correlation with ultra-widefield autofluorescence (AF) and with prior conventional ERGs.
Methods
Adults with ABCA4 retinopathy underwent non-mydiatric photopic recordings with the portable
device (RETeval, LKC Technologies Inc., Gaithersburg, USA) using skin electrodes. The device adjusts
stimulus strength according to pupil diameter to deliver retinal illuminance equivalent to
international standards. Right eye recordings were analysed. ERG parameters were compared with
control recordings from >500 healthy participants from the TwinsUK cohort. Amplitudes <5thcentile,
and peak times >95th centile were deemed abnormal. Patients underwent ultra-widefield AF (Optos
plc, Dunfermline, UK) imaging the same day; images were grouped by presence of far peripheral
involvement. The majority of patients had prior conventional ERG testing (in some cases several
years previously).
Results
Sixty-five patients were included (mean age 46.4 years; 33 females). Recordings were well-tolerated,
lasting <5 min. Forty patients (60%) had peripheral abnormal AF: the proportion of patients with
abnormal ERG parameters was higher in these patients (95% vs 23%, p<0.01); mean ERG b-wave and
flicker amplitudes were lower, and peak times more delayed, compared with those without
abnormal peripheral AF (p<0.05). Of 32 patients with previously abnormal conventional ERGs, 31
(97%) also had abnormal parameters with the hand-held device. Of 24 patients with previous normal
ERGs, 18 (75%) had normal hand-held device ERGs.
Conclusions
Recordings were well-tolerated and complete within minutes. The majority (95%) of patients with
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abnormal far peripheral AF had abnormal ERGs, demonstrating a strong structure-function
correlation. Portable ERG findings broadly agreed with prior conventional testing, although the
duration between the two tests is likely to mean that in some patients disease progression occurred
in the intervening period.

10.50 – 11.35: KEYNOTE LECTURE - A strong team – non-invasive
electrophysiology & post retinal imaging. Prof. Michael B. Hoffman Department of Ophthalmology, Madgeburg University, Germany
Michael Hoffmann, our second keynote speaker, graduated in biology with a thesis on the
development of myopia at the Ophthalmic Department of Tübingen University, Germany, in Prof. F.
Schaeffel’s lab (1994) and obtained his PhD with work on the electrophysiology of human motion
perception in the Ophthalmic Department of Freiburg University, Germany, in Prof. M. Bach’s lab
(1998). Subsequently, he joined Prof. A. Morland’s lab in London (Imperial College and Royal
Holloway University of London, UK, 1999), where he began to study the human visual system with
functional magnetic resonance imaging, which he continued as a research fellow on his return to
Freiburg (2002). Since 2004 he is head of the ‘Section for clinical and experimental sensory
physiology’ of the Ophthalmic Department of Magdeburg University concerned with
electrophysiological diagnostics and research on structure and function of the human visual system.
He received continuous project funding by the German Research Foundation (DFG) since 2002,
served as training coordinator in the Horizon2020-funded European innovative training network
‘NextGenVis’, is member of the ‘Commission for quality assurance of sensory physiological measures
and equipment’ of the German Society of Ophthalmology, and of the Albinism Europe Scientific
Committee, authored more than 65 publications in internationally peer-reviewed journals, and is
reviewer for many scientific journals and funding bodies. In 2016 he received the ‘Elfriede-Aulhorn
award’ for outstanding research in neuro-ophthalmology.
The goal of Dr. Hoffmann’s research is to understand the interplay of physiology, patho-physiology
and plasticity in the human visual system. His team applies non-invasive electrophysiology to retina
and visual cortex, magnetic resonance imaging (anatomical, functional and diffusion) and
psychophysics to study participants with healthy vision and patients with acquired or congenital
visual system disorders.
Clinical electrophysiology and magnetic resonance imaging (MRI) are ideal complements. The former
provides powerful tools for differential diagnostics, while the latter details visual pathway structure
and function at high spatial resolution. Combining these techniques allows moving beyond the
diagnostics of the visual afferents in order to uncover the consequences of visual pathway disorders
on visual system organisation. These insights are of great importance to advance our understanding
of the interplay of stability and plasticity in human vision and how it affects visual function. Here the
potential of this approach is highlighted with a prominent example, i.e., the investigation of
congenital abnormalities of the optic chiasm [1]. These studies demonstrate how a combined
approach of visual evoked potentials, functional and anatomical MRI can be applied to uncover
general principles governing the development and reorganisation of the human visual cortex.
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The primary learning outcomes of this invited lecture are:
123-

Types of optic nerve misrouting in the human visual system
VEP and MRI assessment of visual pathways
Developmental principles of the human visual system

[1] Hoffmann MB and Dumoulin SO (2015) Congenital visual pathway abnormalities - a window onto
cortical stability and plasticity. Trends in Neurosciences 38: 55-65

11.35 – 13.00: Peer-discussion
After its birth and success at last year’s BriSCEV Conference, we host a second ‘peer-discussion’
session as part of our conference.
The peer-discussion session is a safe space. All delegates are expected to have a voice and discuss
sets of cases in small groups. To discuss diagnostic difficulties and the cases presented. All
discussions follow the ‘Chatham House rule’, meaning that all discussions are confined to this
session and individuals are not to discuss other member’s queries, knowledge or practice outside of
these sessions.
We encourage all members to participate in this excellent learning opportunity. The conference will
be divided into pre-allocated groups of 5-6 individuals which will be announced by the chair. Each
group will have an experienced facilitator who will remain objective, presenting information from
the case and stimulating discussion. These members are:
Session chairs: Oliver Marmoy & Joanne Cowe
Eight facilitators will be running the event with one assigned to each group.
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14.45 – 15.30:
KEYNOTE LECTURE - Clinical applications of the Pattern ERG and the
Photopic negative response (PhNR)
Prof. Anthony G Robson
Moorfields Eye Hospital & UCL Inst. of Ophthalmology
Our third keynote speaker, Anthony Robson, has worked in Clinical Neurophysiology and Visual
Electrophysiology for more than 30 years, including the last 14 years as a Consultant Clinical Scientist
at Moorfields Eye Hospital and Honorary Senior Lecturer at the Institute of Ophthalmology,
University College London.
He currently manages one of the largest Electrophysiology Departments worldwide and has written
or co-authored more than 150 peer-reviewed publications, mainly on clinical visual
electrophysiology and genotype-phenotype correlations.
He was elected Director of Standards for the International Society for Clinical Electrophysiology of
Vision (ISCEV) in 2015 and was awarded the position of Honorary Professor at the Southwest
Hospital Third Military Medical University, Chongqing in March 2017.
Current positions & Board Memberships:
Consultant Clinical Scientist, Electrophysiology, Moorfields Eye Hospital, London
Honorary Senior Lecturer, Inst. of Ophthalmology, University College London.
Honorary Professor, Southwest Hospital Third Military Medical University, Chongqing, China
Director of Standards, International Society for Clinical Electrophysiology of Vision (ISCEV)
Editorial Board Member. Ophthalmic Genetics; Journal of Ophthalmology
Anthony’s talk will review the electrophysiological methods used to investigate or exclude optic
nerve and retinal ganglion cell dysfunction, highlighting typical clinical applications of the pattern
ERG and the photopic negative response (PhNR). International standard recording techniques and
recently published extended protocols will be described, including how the main components are
measured. Characteristic findings will be illustrated in a wide range of optic nerve and visual
pathway disorders, including retinal conditions that may masquerade as optic nerve disease.
The primary learning outcomes of this lecture are:
1. To understand the origins, main components and measurement of the PERG and
PhNR
2. To relate different PERG and PhNR abnormalities to different patterns of visual
pathway dysfunction
3. To understand the main clinical and diagnostic applications of the PERG, PhNR and
complementary electrophysiology in a wide range of illustrative disorders
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14.55 –16.15: Free paper session 3
Paper 6 J. Robson et al. (14.55-15.15):
Baseline correction for the Photopic Negative Response (PhNR)
John Robson
Gonville and Caius College, Cambridge.
Background
It is well known that measurement of the amplitude (baseline to peak negativity) of the PhNR is
made difficult by the instability of the ERG baseline over the time from stimulus flash to negative
peak of the PhNR. Despite this, the problem is not mentioned in the recently published (2018) ISCEV
extended protocol for the PhNR, while another recent publication (Tang, Hui, Coote, Crowston and
Hadoux, 2018) proposes an unsatisfactory way to deal with it.
Purpose
To describe a good way to correct baseline instability prior to measuring PhNR amplitude.
Methods
Consideration of the relative frequency spectra of the PhNR and typical ERG noise.
Results
The amplitude of the PhNR is often no greater than that of the broadband noise which contaminates
all ERG recordings made using the ISCEV standard frequency band limits (0.3 to 300Hz) and this
implies that some averaging of multiple responses is necessary to improve the signal-to-noise ratio
and obtain a good estimate of PhNR amplitude. Assuming, as an example, that 60 stimuli are
delivered at fixed intervals of 250 ms (i.e. at 4 Hz) then the 15 second long response train will have
Fourier components related to the stimulus flashes only at 4 Hz and its higher harmonics. All
components in the response with frequency less than 4 Hz will be noise that is manifest in the
original ERG recording as baseline instability or drift and can be removed without affecting the
PhNRs. Removal of all components with a frequency less than 4 Hz can most expeditiously be
achieved using a discrete cosine transform, setting the coefficients of all the unwanted components
to zero before reconstructing a filtered record. High-frequency components (> ~44 Hz) that
contribute little to the PhNR waveform can also usefully be removed in the same way.
Conclusions
Trains of many PhNRs are best filtered as described prior to averaging or further flash-by-flash
analysis.
Paper 7 Davis et al. (15.15-15.35):
ERG-based glaucoma detection
Quentin Davis1, Olga Kraszewska1, R. Feig2, R. Levy3, C. Manning4, J. Doyle5
1. LKC Technologies, Inc. 2 Professional Drive Suite 222, Gaithersburg, MD 20879
2. Brooklyn Eye Center (3 locations) 1530 Bedford Ave. Brooklyn, NY 11216; 586 President St.
Brooklyn, NY 11215; and Brooklyn Hospital, 240 Willoughby St. Suite 4A Brooklyn, NY 10469
3. Dr.S’ Eyecare Center, Burlington, NJ 08016
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4. Wedgwood Optometry Associates, 6404 McCart Ave. Fort Worth, TX 76133
5. Little Rock Eye Clinic, 201 Executive Ct A, Little Rock, AR 72205
Purpose
To determine the optimal ERG-based strategy to differentiate between people with normal vision
and those suffering from glaucoma in the population who visits eye doctors.
Methods
In 4 ophthalmology and 2 optometry practices in the US, all patients coming for a normallyscheduled visit were asked to participate. Subjects were tested with dilated or natural pupils based
on what was required for their scheduled examination. Depending on dilation status, a subset of 19
photopic stimuli conditions were tested. Subjects were tested with the RETeval device and Sensor
Strip skin electrodes. All test results were converted into age-corrected reference range percentiles
using the normal vision subjects.
Eyes were classified as normal if the following criteria were met: BCVA of 20/25 (0.1 logMAR) or
better, optic nerve cupping < 50%, no glaucoma or retinal diseases, no prior intraocular surgery, IOP
≤ 20 mmHg, no diabetes, and no diabetic retinopathy.
Eyes were classified as having glaucoma for the following indications: primary open-angle glaucoma,
low-tension glaucoma, angle-closure glaucoma, recessed-angle glaucoma, glaucoma secondary to
other eye disorders, and glaucomatous optic atrophy.
Clinicaltrials.gov: NCT03065881.
Results
652 subjects were tested, 311 of which were classified as having normal vision and 44 subjects were
diagnosed with glaucoma. 124 normal subjects (237 eyes) and 25 glaucoma patients (47 eyes) were
tested with the protocols used in the best detection strategy found.
Patients/eyes with delays in the 16 Td·s flicker implicit time or reductions in the red-on-blue (38 Td·s
red 380 Td blue) b-wave amplitude were considered as diseased. The area under the ROC curve was
0.94 (95% CI: 0.90 – 0.97) or 0.93 (95% CI: 0.89 – 0.97) depending on if the classification was per
subject or per eye, respectively. Using a decision point if either measurement was in the worst 8th
percentile of the reference range, the sensitivity/specificity were 92%/83% for subjects and
87%/86% for eyes.
Conclusions
The combination of two photopic ERG tests with natural pupils provided remarkably good ability to
distinguish between normal subjects and those with glaucoma. Some glaucoma subjects showed
indications of cellular stress, as measured by a delay in the flicker implicit time, while others showed
indications of unresponsive cells, as measured by a b-wave amplitude reduction, while others
showed both. One limitation of the study was that the glaucoma subjects had co-morbidities as this
was an all-comers study.
Conflict of interest: QD and OK are employees of LKC Technologies, the manufacturer of the RETeval
device used in this study. The other authors have no conflict of interest.
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Paper 8 Abdelgawad et al. (15.35-15.55):
Electronegative ERG in a cone dystrophy: report of a case
Randa H. A. Abdlegawad
Ophthalmology department, Ain Shams University, Cairo, Egypt; Elwatany Eye Hospital, Cairo, Egypt
Purpose
To report an unusual case of photoreceptor dysfunction with electronegative ERG.
Methods
This is a case report. My patient is a 16 years old male complaining of progressive defective vision in
the light not corrected by glasses. While he shows no difficulty under dark condition. Fundus
examination with the indirect ophthalmoscope was performed. Full-field ERG, PERG, MFERG, PVEP
were performed to the patient. All tests were performed according to the ISCEV standards. Extended
ISCEV protocols (ON-OFF responses, S cone stimulation) were done as well. OCT macular scan was
performed to the patient.
Results
The patient had a reduced PVEP, PERG and MFERG. The full-field ERG showed a severely affected
photopic response with loss of both a & b waves. The scotopic 3.0 response showed an
electronegative ERG with loss of b wave with a nearly normal a wave. ON-OFF response showed loss
of both ON & OFF responses. S cone response was not diagnostic of S cone syndrome. His fundus
examination shows a mottled appearance with attenuated vessels. OCT when performed showed no
retinoschysis with minimal affection of IS/OS zone in the macular area.
Conclusion
To report a case of electronegative ERG in photoreceptor dysfunction. This is an unusual feature in
photoreceptor dystrophy inspite of being an affection of the bipolar system. This supports the
hypothesis that the defective gene product responsible for the maintenance of the photoreceptors
function may affect as well the bipolars function.
Paper 9 Georgiou et al. (15.55-16.15):
The electrophysiological findings associated with quinine toxicity.
Georgiou AL1, Neveu MM1,2, Hogg CR1,2, Calcagni A1, Robson AG1,2.
1. Electrophysiology Department, Moorfields Eye Hospital, London, UK.
2. Institute of Ophthalmology, University College London, London UK.
Aims/Purpose
To describe the electrophysiological findings in patients with suspected quinine toxicity.
Methods
A retrospective review of 20 patients referred to the Electrophysiology Dept. at Moorfields Eye
Hospital with a suspected or previously unsuspected history compatible with quinine toxicity.
Pattern ERG (PERG) and full field ERG (ERG) were performed according to the International
standards using gold foil recording electrodes. Six patients had follow-up electrophysiology.
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Results
Visual acuity was 6/18 or better in 18 of 20 individuals, including 8 with 6/9 or better in both eyes.
Pattern ERG P50 components were subnormal in all cases, with 75% being undetectable or residual.
Dark-adapted (DA) dim flash (DA0.01) ERGs were subnormal in 18 of 20 cases. Strong flash ERG
(DA10) a-waves were of normal amplitude in 19/20; the b:a ratio was abnormal in 19 (mean 0.75;
range 1.5 to 0.5) including 18 cases with an electronegative waveform. Light-adapted 30Hz flicker
(LA 30Hz) ERGs were subnormal in all and additionally delayed in 18. Single flash cone (LA3) ERGs
were abnormal in all, with a reduced b:a ratio in 19 of 20. On-Off ERGs showed a reduced b:a ratio in
17 of 19 cases and most showed an Off response characterised by a positive plateau. In the 6
patients who had follow-up visits, 3 showed evidence of progressive retinal dysfunction including
DA10 ERG b-wave reduction in the 1 case with a previously normal b:a ratio.
Conclusion
Quinine toxicity is associated with generalised rod and cone system dysfunction with a locus that is
post-phototransduction. On-Off ERGs show an electronegative On- response and a distinctive Offresponse in most, in keeping with On- and Off- bipolar pathway involvement. There is PERG evidence
of macular dysfunction in all cases, including those with preserved visual acuity. The findings
highlight the importance of electrophysiology in the diagnosis and monitoring of quinine toxicity.
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Bartimeus
Great Ormond Street Hospital
Great Ormond Street Hospital
Bartiméus Diagnostic centre for complex visual disorders
Great Ormond Street hospital
Central Lisbon Universitary Hospital Center
Newcastle Upon Tyne Hospitals NHS Foundation Trust
NHS Lothian
Belfast Health and Social Care Trust

COURSE ONLY:
Jaya
Pete
Hanaa
Ibtihal
Jennifer
Bronwen
Arun
Lola
Christopher
Roopen
Nakita
Kemmy
Sarah
Jess
Rosie
Lynn
Steph
Saira
Magda
Natalia
Georgios
Maria
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Chidambaram
Toomey
Ibrahim
Rasheed
Warner
Walters
Dev Borman
Solebo
Lloyd
Kukadia
Tanwar
Schwiebert
Cornelius
Gowing
Wilson
Speedwell
Figg
Akbarali
Triantafylla
Arruti
Karastatiras
Romero

Manchester Royal Eye Hospital
Royal Hallamshire Hospital
Moorfields eye hospital
Makka eye hospital Sudan
Royal Stoke University Hospital
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Great Ormond Street Hospital for Children NHS Foundation Trust
Moorfields Eye Hospital
Great Ormond Street Hospital for Children (Observer)

CONFERENCE ONLY:
Chris
Hogg
Sawa
Singh
Rola
Ba-Abbad
Zaina
Bouzia

Moorfields Eye Hospital
Sandwell and West Birmingham Hospitals NHS Trust
Moorfields Eye Hospital
Moorfields Eye Hospital- UCL institute of ophthalmology

STP STUDENTS:
Emily
Billinge
Katy
Blackwell
Leanne
Buksztel
Jade
Cooper
Faizah
Iqbal
Shaun
Leo
Emily
O'Neill
Catherine
Oversby
Stephanie
Quinn

Sheffield Teaching Hospitals
Sandwell and West Birmingham Hospitals NHS Trust
Bart's Health NHS Trust
Barts Health NHS Trust
City Hospital, Birmingham
Moorfields Eye Hospital
Great Ormond Street Hospital for Children
Royal London Hospital
Newcastle Upon Tyne Hospitals NHS Foundation Trust

HONORARY MEMBERS:
Colin
Barber
John
Robson

University of Cambridge

OTHER REGISTRATIONS (i.e. day-rate)
Charlotte
Blackwell
Great Ormond Street Hospital
Kathryn
Mhagrh
Wirral University Teaching NHS Trust
Fion
Bremner
National Hospital for Neurology & Neurosurg.
Anthony
Robson
Moorfields Eye Hospital/UCL Institute of Ophth.
Gordon
Plant
National Hospital for Neurology & Neurosurg.
Michael
Hoffman
Magdeburg University, Germany

49

Tuesday
Monday
Invited sp.
Invited sp.
Invited sp.
Invited sp.
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Programme Overview – At a Glance
Day 1 – Monday 15th July 2019
8.30 – BriSCEV course registration
8.50 – Welcome address – Oliver Marmoy & Sian Handley
9.00 – Course Lectures 1 & 2:
Lecture 1 (9.00-9.45): Neuro-Ophthalmic approach to visual failure (G Plant)
Lecture 2 (9.45-10.30):VEP Investigation of hemisphere dysfunction affecting the visual pathway (S Handley)
10.30 – Tea/Coffee break & poster viewing (10.00-10.30)
11.00 – Course Lectures 3 & 4:
Lecture 3 (11.00-11.45): The Optic Chiasm (Programme change – (D Thompson)
Lecture 4 (11.45–12.30): Multifocal VEPs along the visual pathway (M Hoffman)
12.30-13.30 – Lunch; Commercial exhibition and posters
__________________________________________________________________________________________
13.30 – Welcome address – Oliver Marmoy & Sian Handley
13.40 – Guest lecture 1: Pupil abnormalities associated with neuro-ophthalmic disease (F Bremner)
14.25 – Poster parade
14.55 – Commercial exhibitor talks
15.25 - Tea/Coffee break (commercial exhibition & poster viewing)
15.45 – Free paper session 1
16.45 – Membership meeting/AGM (Chair: Dorothy Thompson, BriSCEV Chair)
18.30 – Evening entertainment begins at the Crypt
__________________________________________________________________________________________

Day 2 – Tuesday 16th July 2019
9.00 – Case presentations
9.45 – Free paper session 2
10.25 - Tea/Coffee break (commercial exhibition & poster viewing)
10.55 – Guest lecture 2: A strong team – non-invasive electrophysiology & post-retinal imaging (M Hoffman)
11.40 – Peer discussion session
13.10 – Lunch & posters
14.10 – Guest lecture 3: Pattern ERG and the Photopic negative response (PhNR) (A Robson)
14.55 – Free paper session 3
16.15 – Closing remarks & prize giving
17.00 – Meeting end
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