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Scientific Programme

Monday 28th September 2015 AM
08.30

Registration

BriSCEV Course: Ocular Genetics in the 21st Century
Chair: Lawrence Brown
09.00

Update on Genetic Testing in Inherited Retinal Degeneration.
Prof Susan Downes & Dr Andrea Nemeth, Oxford University Hospitals NHS Trust &
University of Oxford

09.45

The Role of Electrophysiology in Phenotype-Genotype Studies of Retinal Disease.
Dr Anthony Robson, Moorfields Eye Hospital

10.30

Morning Break & Commerical Exhibition

11.00

Gene Therapy for Retinal Disease – Now and Ahead.
Prof Robert MacLaren, Oxford University Hospitals NHS Trust & University of Oxford

11.45

Panel Discussion
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Monday 28th September 2015 PM
13th BriSCEV Conference
12.00

Lunch / Registration / Commercial Exhibition

12.55

Welcome Address
Session 1: Stem Cells

13.00
Chair: Charles Cottriall
Guest Lecture 1: Exploring the power of human pluripotent stem cells to generate
synthetic retina in vitro.
Prof Majlinda Lako, Newcastle University
Session 2: Systemic Effects on Vision
13.50
Chairs: Paul Spry & David Sculfor
THREE CASES OF ‘FUSSY-EATING’ INDUCED VISION LOSS.
Ruth Hamilton, NHS Greater Glasgow & Clyde
14.05

USING FUNCTIONAL NEAR INFRARED SPECTROSCOPY (fNIRS) TO INVESTIGATE THE
LINK BETWEEN GLAUCOMA AND MILD OBSTRUCTIVE SLEEP APNOEA (SNORING).
Uma Shahani, Glasgow Caledonian University
Session 3: Visual Evoked Potentials

14.20
Chairs: Paul Spry & David Sculfor
ARTEFACT OR PATHOLOGY? ASYMMETRICAL VISUAL EVOKED POTENTIALS IN
CHILDREN.
Sian Handley, Great Ormond Street Hospital for Children
14.35

THE STABILITY OF VISUAL EVOKED POTENTIALS IN CHILDREN WITH
CRANIOSYNOSTOSIS.
Alki Liasis, Great Ormond Street Hospital for Children
Commercial Exhibitor Talks

14.50
Chair: Chris Hogg
Session 4: Poster Parade
15.05
Chair:Richard Hagan
15.15

Afternoon Break & Commerical Exhibition

15.30

Session 4 continued: Poster Session with Authors

16.00

Membership Meeting

17.00

Depart for Punting

19.00

Reception, Dinner & Entertainment in Queen’s College
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Tuesday 29th September 2015 AM
13th BriSCEV Conference
Session 5: Case Presentations
09.00
Chairs: Ruth Hamilton & Vikki McBain
10.30

Morning Break, Commerical Exhibition & Posters
Session 6: Retinal Genetics

11.00
Chairs: Dorothy Thompson & Jasleen Jolly
Guest Lecture 2: The utility of ERG testing in laboratory mouse models for basic
and translational research.
Dr Alun Barnard, University of Oxford
11.45

THE RELATIONSHIP BETWEEN SPECIFIC MISSENSE MUTATIONS IN ABCA4 GENE AND
PERIPHERAL RETINAL FUNCTION.
Ana Fakin, Moorfields Eye Hospital

12.00

THE VALUE OF STANDARD AND LARGE-FIELD PATTERN ERG IN THE ASSESSMENT OF
PATIENTS WITH A CLINICAL DIAGNOSIS OF STARGRADT DISEASE.
Anne Georgiou, Moorfields Eye Hospital

12.15

MUTATIONS OF THE CACNA2D4 GENE CAUSE A DISTINCT RETINAL DYSFUNCTION IN
HUMANS.
Rola Ba-Abbad, Moorfields Eye Hospital
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Tuesday 29th September 2015 PM
13th BriSCEV Conference
12.45

Lunch / Commercial Exhibition / Posters
Session 7: Ocular Inflammation

13.45
Chair: Richard Smith
Guest Lecture 3: Ocular Inflammation Update Something old, something new,
something borrowed…
Ms Srilakshmi Sharma, Oxford Eye Hospital
Session 8: Retinal Examination Techniques
14.30
Chairs: David Keating & Antonio Calcagni
HUMAN ROD ERGS OBTAINED USING SILENT SUBSTITUTION STIMULI.
Declan McKeefry, Bradford University
14.45

A NON CONVENTIONAL METHOD (SHT SIMULTANEOUS HEMI-FIELD TEST) TO APPLY
SIMULTANEOUS TRANSIENT AND STEADY STATE PERG STIMULATION ON TWO
AREAS AND A NEW DISCRIMINATOR METHOD FOR SEPARATING THE TRANSIENT
AND STEADY-STATE RESPONSES.
Gualtiero Regini, Ingenesi

15.00

SCREENING FOR DIABETIC RETINOPATHY USING STEADY STATE ERG WITH SKIN
ELECTRODES AND WITHOUT DILATION.
Tony Fisher, Royal Liverpool University Hospital

15.15

ANY CHANGE IN THE EXPECTED ARDEN RATIO WITH ISCEV STANDARD EOG?
Deepthy Jayakrishnan, Royal Liverpool University Hospital

15.30

Closing remarks & Prizegiving

15.45

Farewell Refreshments
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Welcome to Oxford
We are delighted to welcome you to the 13th annual course and conference of the British
Society for the Clinical Electrophysiology of Vision at the University of Oxford, the oldest
university in the English-speaking world, with its rich tradition in education and cutting edge
research. Oxford also demonstrates examples of every English architectural period since the
Saxons, including the Radcliffe Camera, which is depicted on the 2015 conference logo.
Known as the "city of dreaming spires", a term coined by poet Matthew Arnold, Oxford also
has a broad economic base. Its industries include the BMW Mini plant, manufacturing,
education, publishing and a large number of information technology and science-based
businesses, making the city one of the fastest growing and most ethnically diverse in the
country.
This years’ BriSCEV meeting is to be held in St Edmunds Hall, one of the smaller colleges
making up the University Of Oxford,. Although a college in the strict sense only since 1957,
the history of St Edmund Hall goes back to the thirteenth century, and it can claim to be the
oldest surviving academic society to house and educate undergraduates in any university
and predates many of Oxford’s colleges. The Hall takes its name from St Edmund of
Abingdon, former Archbishop of Canterbury, who taught in a house on this site in the
1190’s.
The Hall’s Old Library was the first Oxford library to be built with shelves along the walls,
and the last to be furnished with chains. The Hall also boasts stained glass windows by
William Morris, paintings by Ceri Richards and alumni such as Samira Ahmed, Nicholas Evans
and Al Murray.
Neighbouring Queen’s College, where we will be holding the conference dinner on Monday
night, previously oversaw the running of St Edmunds Hall. However in the early twentieth
century there was a gradual transfer of power, culminating in the Halls charter of
incorporation as a college in 1957. In respect for a history extending over eight centuries, it
has kept the name St Edmunds Hall.
We have an exciting and varied programme, including highlights of current research in
Oxford Eye Hospital. During the conference, you will also sample the delights of the historic
dining hall in Queen’s College and enjoy punting on the River Cherwell.
For those staying on after the conference, there is much to see and experience in Oxford.
We hope you enjoy your time here. Just don’t mention Cambridge when in the University!

Charles Cottriall & Jasleen Kaur Jolly
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Sponsors
We would like to thank all of our sponsors for their generous support. Their contributions
help to reduce the cost of your meeting. Please take time to visit them during the
conference and if you get the reverse of your name badge signed by each exhibitor, you
could win a box of local, handmade chocolates in a prize draw.
WiFi
Free WiFi is available in St Edmunds Hall throughout the conference. Join the network “SEH
GUEST”. Open your internet browser and you should be redirected to the St Edmund Hall
Facebook page. If you have facebook, “Check In”, alternatively click “Use Wi-Fi Code
Instead” and enter the code “Txddy486”.
Artwork
With thanks to Jon Brett, medical photographer for producing the logo.
St Edmunds Hall
St Edmund Hall is located on Queen’s Lane, near the centre of Oxford. All lectures will take
place in Doctorow Hall on the 2nd floor. The poster and commercial exhibition is located in
the Potigny Room on the ground floor, where all the breaks will take place. Lunch will be
served in Wolfson Hall, adjacent to the Potigny Room so please visit the exhibitors and
posters during the breaks and lunchtime.
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Sunday 27th September
“Early arrivals” meal at local restaurant
http://thaigroup.co.uk/thai-orchid-oxford.php
7.15 pm for 7.30pm
Thai Orchid is a an oriental “oasis” serving authentic Thai cuisine in beautiful surroundings.
It is a short walk from St Edmunds Hall and is located on 58a St Clements Street. There have
a range of options to suit all palates.
Monday 28th September
Magdalen Bridge Boathouse punting on the River Cherwell
http://www.oxfordpunting.co.uk/
5.15pm for approximately 1 hour
Magdalen Bridge Boathouse is situated at the lower end of Oxford’s historic High Street,
directly across the road from the Botanic Gardens. The boathouse is located next to
Magdalen College Tower. Enjoy cruising along Oxford's stunning River Cherwell.
Approximately 5 people to a punt. Please dress in suitable clothing.
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Monday 28th September
Reception, dinner & entertainment
The Queen’s College, The High Street
7.00pm
The Queen’s College was founded in 1341 by Robert de Eglesfield, a chaplain in the
household of Queen Philippa, who named it in her honour. During the eighteenth century
Queen’s experienced the same decline as most colleges, and in the early Victorian period
the same revival and reform. Since the late nineteenth century it has developed a strong
academic reputation. Following dinner you will be regaled with ghost stories from Oxford’s
less savoury academic past by Bill Spectre.
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DAY 1 BriSCEV COURSE: OCULAR GENETICS IN THE 21st CENTURY.
CHAIR: LAWRENCE BROWN
Lecture 1: Prof Susan Downes & Dr Andrea Nemeth
Consultant Ophthalmologist & Consultant in Neurogenetics, Oxford University Hospitals NHS
Trust and Nuffield Department of Clinical Neurosciences, University of Oxford
Update on genetic testing in Inherited retinal degeneration (IRD)
Inherited retinal degeneration (IRD) affects 1 in 2500 people and is a major cause of
blindness. Mutations in over 200 genes have already been described in association with IRD,
and novel gene discovery is still ongoing. The advent of next generation sequencing (NGS)
has enabled a massive increase in our ability to carry out mutation detection allowing
sequencing of mutiple genes in parallel. The authors describe the use of this technology in
the clinical setting with reference to the Oxford targeted IRD phenotype panels developed
for NHS testing. They highlight the importance of accurate phenotyping, genetic counselling,
and family studies, as well as the importance of bioinformatics in the analysis and use
clinical cases to illustrate these points. They also describe the potential advantages and
pitfalls of this type of genetic testing, as well as those associated with whole exome or
genome analysis.
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DAY 1 BriSCEV COURSE: OCULAR GENETICS IN THE 21st CENTURY.
Lecture 2: Dr Anthony Robson
Consultant Electrophysiologist, Moorfields Eye Hospital and Institute of Ophthalmology,
University College London
The role of electrophysiology in phenotype-genotype studies of retinal disease
Clinical visual electrophysiology plays an essential role in the characterisation of inherited
macular and retinal disease and may help identify candidate genes, direct mutational
screening or specify the gene responsible. Phenotype-genotype studies establish diagnostic
criteria and are intrinsic to the understanding of gene defects on retinal function. Such
knowledge is essential to develop novel treatments, of utmost importance to patients. The
electrophysiological and clinical features of several inherited retinal disorders will be
described in relation to the underlying gene defects, including forms of X-linked, autosomal
recessive and autosomal dominant congenital stationary night blindness, X-linked
retinoschisis, Stargardt disease and conditions associated with pathognomonic ERG
abnormalities that implicate specific genes.
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DAY 1 BriSCEV COURSE: OCULAR GENETICS IN THE 21st CENTURY.
Lecture 3: Prof Robert MacLaren
Consultant Ophthalmologist, Oxford University Hospitals NHS Trust and Nuffield
Department of Clinical Neurosciences, University of Oxford
Gene Therapy for Retinal Disease – Now and Ahead
Inherited retinal degenerations such as retinitis pigmentosa are currently untreatable, but
recent advances in genetics have allowed us to understand the mechanisms of degeneration
and subsequently to explore genetic treatments. Gene therapy has progressed to clinical
trial stage for choroideremia, using a viral vector (AAV2) to deliver the gene to the retina.
Initial results have been reported in 2014 in the Lancet and are very promising, showing
visual improvements in some patients. This presentation will cover how the treatment
works, initial results, and implications for future work in retinal disease, including other
gene therapy treatments.
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DAY 1 BriSCEV CONFERENCE SESSION 1: RETINAL STEM CELL RESEARCH.
CHAIR: CHARLES COTTRIALL
Guest Lecture 1: Prof Majlinda Lako
Professor of Stem Cell Research, Newcastle University
Exploring the power of human pluripotent stem cells to generate synthetic retina in vitro.
Blindness represents an increasing global problem with social and economic impacts both
for the patients and society in general. Recent estimates indicate that the overall number of
people with visual loss is 285 million globally, of whom 39 million are blind. In Europe,
approximately 1 in 30 individuals experience sight loss and 75% of those are unemployed, a
social burden which is anticipated to double by 2020 as the population of Europe ages.
Diseases affecting the retina, the light sensitive extension of the central nervous system
lining the back of the eye, account for approximately 26% of blindness. To date, there are no
treatments to restore lost retinal cells and visual function and there is an urgent need for
new therapeutic approaches. A pioneering breakthrough has highlighted the possibility of
generating synthetic retinae from stem cells under laboratory conditions. This research is in
its infancy and needs to be developed so human synthetic retinae can be produced
efficiently and reproducibly from patient-specific stem cells. This talk will concentrate on the
following topics:
(1) our efforts to develop a robust differentiation method for generation of synthetic retinae
that can be applied efficiently to a large number of patient-specific induced pluripotent
stem cells;
(2) to investigate that laboratory derived synthetic retinae contain functional retinal cells;
(3) to develop preclinical tools that will enable us to select functional retinal cells for cell
replacement therapies in humans.
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DAY 1 BriSCEV CONFERENCE SESSION 2: SYSTEMIC EFFECTS ON VISION.
CHAIRS: PAUL SPRY & DAVID SCULFOR
THREE CASES OF ‘FUSSY-EATING’ INDUCED VISION LOSS.
Ruth Hamilton, David Mansfield, Salma Ali, Eoghan Millar, Umaima Mulla
Department of Clinical Physics, Royal Children’s Hospital, NHS Greater Glasgow & Clyde& University of
Glasgow, Glasgow
Department of Ophthalmology, Inverclyde Royal Hospital, NHS Greater Glasgow & Clyde, Greenock
Department of Ophthalmology, Royal Children’s Hospital, NHS Greater Glasgow & Clyde, Glasgow

PURPOSE: Blindness due to dietary insufficiency is common in developing economies, but
sporadic cases are reported in developed countries. A few cases consequent to restricted
diets due to veganism, autism or eating disorders have been reported. ‘Fussy eating’ is
strongly associated with disorders such as autism. We present three cases of vision loss due
to highly restricted diets as a result of autism or vegetable phobia.
METHODS & RESULTS: Case 1: an otherwise healthy 13 year-old boy presented with a
history of night blindness then blurred vision. He ate only crisps, pastry, chips, custard,
chocolate and flavoured water, and had a diagnosis of vegetable phobia. Visual acuity was
normal in the right eye and NPL in the left. Brain MRI was normal; LA ERGs were nearnormal, but DA ERGs were absent or cone-like and PERGs were reduced. Blood vitamin A
and calcium were low. Oral vitamin supplementation caused normalisation of blood
parameters, ERGs recovered, but left eye vision improved only a little. Acuities have
remained stable, being normal in the right eye but hand movements in the left. Compliance
with treatment has been poor, and serum vitamin levels are consistently around the lower
limit of normal.
Case 2: a 7 year boy with autistic spectrum disorder (ASD) and anaemia presented with
complete loss of vision and a longer history of night blindness. He ate only McDonald’s
chips, chocolate, yoghurt and Chinese take-away sauce. Vision was NPL. Blood tests showed
very low vitamin A, vitamin B12 and selenium, with low zinc and copper. MRI was normal.
Oral vitamin A partially restored vision in the right eye within days, but left eye vision
remained poor; ERGs performed three months later were at the lower limit of normal, but
flash VEPs were absent from the left eye and small and abnormal from the right. Vitamin
B12 and selenium supplementation was instigated.
Case 3: a 15 year old boy with ASD presented with apparent sudden vision loss. He ate only
crisps, chips, pizza bases and dry toast. Acuity was 6/12 at 10 cm with Kay’s cards and CT
was normal. Examination under anaesthetic showed no ocular or fundal abnormalities, but
DA ERGs were cone-like, and LA ERGs were slightly abnormal. Blood levels of vitamin A and
zinc were very low, with vitamins B, D and E and copper also reduced. Thiamine, folate and
multivit (containing vitamin A) was started.
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CONCLUSION: The cases presented here add to the limited literature about visual loss
secondary to diets limited for ‘non-medical’ reasons. These cases might be due to only
vitamin A deficiency as serum vitamin A does not necessarily reflect retinal stores, and longterm deprivation can result in irreversible damage. On the other hand, all cases showed
multiple micronutrient deficiencies. Some deficiencies have a known effect on the visual
system, for example B12 and optic atrophy, but the effects of combinations of deficiencies
are less well understood. Asking about diet in cases of otherwise unexplained visual loss
might be helpful in expediting diagnosis and recovery.
Acknowledgements: Ophthalmic, orthoptic, dietetic, paediatric, imaging and lab science
staff who provided many of the results summarised here.
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DAY 1 BriSCEV CONFERENCE SESSION 2: SYSTEMIC EFFECTS ON VISION.
USING FUNCTIONAL NEAR INFRARED SPECTROSCOPY (fNIRS) TO INVESTIGATE THE LINK
BETWEEN GLAUCOMA AND MILD OBSTRUCTIVE SLEEP APNOEA (SNORING).
Uma Shahani1, Laura Ward1, Gemma Hill1, Jayne Imrie1, James Cox1 & William A Simpson2
1. Department of Life Sciences, School of Health and Life Sciences, Glasgow Caledonian University, Glasgow UK
2. School of Psychology, University of Plymouth, Plymouth, UK

PURPOSE: There is mixed evidence relating to a possible link between glaucoma and obstructive
sleep apnoea (OSA) - both conditions with haemodynamic consequences. Our purpose here was
to determine a possible link between the two. We used the haemodynamic response (HDR)
measured by functional Near Infrared Spectroscopy (fNIRS) to investigate this possible link.
Specifically, we studied the HDR of the visual cortex to a reversing checkerboard and the frontal
cortex to a breath hold (BH) paradigm.
METHODS: An OxiplexTS (ISS Inc) was used to record oxyhaemoglobin [HbO] and deoxyhaemoglobin [HbR] concentrations to obtain an HDR, during a resting state, when viewing a
reversing checkerboard and throughout a BH exercise. Full ophthalmic screening was
implemented that identified healthy controls (n=8), glaucoma patients (n=6) and participants
who snored (n=4), all with visual acuity of at least 6/9. All participants gave informed consent
and the study was carried out in accordance with the Declaration of Helsinki and the ethical
approval of the local ethics committee.
HDR in response to reversing checkerboards in primary visual cortex (V1) was measured over O1
and O2. The breath-holding (BH) task involved the participants holding their breaths for 15
seconds immediately after performing a full exhalation. The task’s purpose was to induce mild
hypercapnia, during which period the HDR was recorded from the frontal cortex (FP1, FP2).
Recorded data were processed off-line using a custom written MATLAB script.
RESULTS: Both the control group of participants and those with glaucoma demonstrated typical
HDRs to the onset and offset of the reversing checkerboard stimulus – these were characterised
by an increase in [HbO] during the stimulus ‘on’ period and a subsequent decrease following the
stimulus offset period (Ward et al 2015). However, participants who were snorers showed no
change in HDR regardless of stimulus onset or offset. But, in the BH task the glaucoma group
and the ‘snorers’ group of participants showed similar HDRs particularly during the recovery and
relaxation phase: specifically, these participants had a delayed return to baseline values of
[HbO].
CONCLUSION: fNIRS has proven to be an efficient tool in assessing the HDR in normal control
participants, those with glaucoma, or those who are snorers. With respect to mild hypercapnia,
our results support those of Bilgin et al., (2014) who report a correlation between glaucoma and
OSA (mild OSA or snoring in our study). Therefore, it is possible that fNIRS may be a useful tool
to assess the HDR in glaucoma patients in the future.
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DAY 1 BriSCEV CONFERENCE SESSION 3: VISUAL EVOKED POTENTIALS.
CHAIRS: PAUL SPRY & DAVID SCULFOR
ARTEFACT OR PATHOLOGY? ASYMMETRICAL VISUAL EVOKED POTENTIALS IN CHILDREN.
Sian Handley
Clinical and Academic Department of Ophthalmology, Great Ormond Street Hospital for Children, London UK

PURPOSE: Our aim is to evaluate a VEP strategy to distinguish pathological VEP trans-occipital
asymmetries in young children from those due to normal variations in individual cortical
architecture. Clinical visual electrophysiology tests localise visual pathway dysfunction and
signpost further investigations, e.g. neuroimaging or metabolic tests. Hemispheric dysfunction is
identified from the distribution of monocular visual evoked potentials (VEPs) over the occiput.
Asymmetric distribution of pattern VEPs in young children may reflect hemisphere dysfunction,
but can also be due to poor target fixation, or anatomical reasons such as skull asymmetries and
protrusion of the left occipital lobe beyond the right occipital lobe.
METHOD: Our study identified 29 children from 2014 with asymmetrically distributed
monocular pattern reversal and appearance/disappearance full field VEPs, [O1, Oz, O2 referred
to mf], who also fixed steadily for half field reversal stimulation. Half field VEPs were used as the
gold standard determining whether visual pathway dysfunction affected the central 0-15 degree
half field. A reviewer, blind to the half field VEP results, re-classified the full field, monocular
pattern VEP data as pathological if the distribution of the reversal and onset VEPs had opposite
distribution gradients and ‘anatomical’ if they had the same gradient (i.e. largest over the same
occiput).
RESULTS: In all 29 cases the outcome classification achieved by comparison of distribution
gradients of pattern reversal and onset full field VEP agreed with the gold standard
classification from half field VEP analyses. The gold standard half field analyses classified 9/29
patients as pathological and 20/29 as having normal visual pathway function. The occipital
distribution of full field VEPs depends upon the addition of right and left half field responses
that typically lateralised to opposite sides. In most cases of ‘anatomical’ asymmetry the right
half field VEP was lateralised, but the left half field was evenly distributed over the midline.
CONCLUSION: Half field stimulation confirms hemisphere dysfunction, but when this is not
possible our study shows the disparity in distribution of pattern reversal compared with
appearance/disappearance full field VEPs will distinguish whether a trans-occipital asymmetry is
pathological or reflects individual anatomy. Most full field asymmetries in this cohort could be
attributed to the curvature of the left hemisphere giving typically lateralised right half field VEPs
which summated with symmetrical left half field VEPs.

This paper was presented at the 2015 WCPOS meeting.
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DAY 1 BriSCEV CONFERENCE SESSION 3: VISUAL EVOKED POTENTIALS.
THE STABILITY OF VISUAL EVOKED POTENTIALS IN CHILDREN WITH CRANIOSYNOSTOSIS.
Alki Liasis
Clinical and Academic Department of Ophthalmology, Great Ormond Street Hospital for Children, London UK

Visual evoked potentials can be used to monitor visual pathway function in children with
craniosynostosis. It has been shown that serial recording of visual evoked potentials can
identify progressive visual pathway dysfunction prior, and improvement, after
neurosurgery.
The stability of responses across subjects and within subject (test re-test) has been a point
of discussion.
This presentation will briefly discuss the inter and intra subject variability of visual evoked
potentials and discuss by example where variability within subject testing may arise and
how it may be prevented.

This paper was presented at the 2015 WCPOS meeting.
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DAY 1 BriSCEV CONFERENCE SESSION 4: POSTER PARADE & SESSION.
CHAIR: RICHARD HAGAN
HUMAN ROD ERGS ELICITED BY SILENT SUBSTITUTION STIMULI.
J. Maguire1, N.R.A. Parry4, I.J. Murray2, J.Kremers3 & McKeefry, D.J1
1.
2.
3.
4.

Bradford School of Optometry & Vision Science, University of Bradford, UK.
Faculty of Life Sciences, University of Manchester, UK,
Dept. Ophthalmology, University Hospital Erlangen, Germany
Vision Science Centre, Manchester Royal Eye Hospital, UK.

PURPOSE: The purpose of this study was to record transient rod ERGs using silent
substitution stimuli that minimise contributions from L-, M- and S-cone photoreceptors. We
wanted to i) describe the morphology of the isolated rod ERG from normal observers, ii)
assess the variation of the rod ERG as a function of retinal illuminance and, iii) assess the
selectivity of the rod responses obtained with silent substitution stimuli compared to
responses obtained with non-selective white light stimuli and stimuli which also activate
cone photoreceptors.
METHODS: Rod isolating stimuli were presented using a 4 primary LED ColorDome ganzfeld
stimulator. The stimuli had square wave temporal profiles with onset duration of 250ms and
offset of 250ms. ERGs were recorded using a corneal DTL fibre electrode and the Espion2
system. Experiment 1. Rod isolated ERGs were recorded using a stimulus of 63 Td and
contrast of 0.25 from a group of the normal participants (n=20). Experiment 2. Rod ERGs
were recorded from a group (n= 5) using a rod isolating varying in retinal illuminance from
40 to 10,000 photopic Td. Experiment 3. ERGs (contrast = 0.25) were elicited using 2 kinds of
non-isolating stimuli; i) white light pulses and ii) rod isolating stimuli to which were added
increasing amounts of L+M cone contrasts 0.2 – 0.6.
RESULTS: 1) The rod isolated ERG elicited from normal subjects consists of an initial positive
onset (PR1), latency 78-93ms. This is followed by a negative offset (NR1) of latency 337353ms. levels. 2) The amplitudes of both the positive and negative components are greatest
at low luminance (<63Td) but rapidly fall off to noise levels at the mid luminance range (4001000Td). At a higher luminance range (4000-10000Td) we began to see what looked like the
onset of photopic ERG features. 3) The peak latency of the positive component (PR1)
shortened with increasing cone contrast. At the higher levels of cone contrast (>20%), the
waveform assumed the similar photopic ERG features, with the onset of an ‘a wave’ and a
clear ‘d wave’ offset component. The non-isolating white light stimulus as a function of
luminance, revealed what looks like a STR at low luminances. It lacked the positive (PR1) and
negative (NR1) component noted using the rod isolating stimulus. At luminances of > 10 0Td
typical features of the photopic ERG are very obvious as one would expect.
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CONCLUSION: Our results demonstrate a robust rod ERG produced at low luminance using
silent substitution. We propose that the initial positive component (PR1) is the predominant
rod system contribution. We are currently unsure of the origins of the (NR1) component.
Introducing cone intrusion or using non-isolating stimuli at relatively low intensities
produces very different waveforms, more typical of photopic cone mediated ERGs.
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DAY 1 BriSCEV CONFERENCE SESSION 4: POSTER PARADE & SESSION.
ROD AND CONE THRESHOLDS IN PATIENTS WITH CHOROIDEREMIA: RELATIONSHIP WITH
RESIDUAL FUNDUS AUTOFLUORESCENCE AREA.
John Dimopoulos, Paul Freund, Ian MacDonald
University of Alberta, Department of Ophthalmology and Visual Sciences

PURPOSE: To evaluate retinal sensitivity thresholds in patients with choroideremia and
correlate the results with residual fundus autofluorescence area.
METHODS: 24 eyes of 12 choroideremia subjects with no detectable rod (DA 0.01) or cone
(LA 3.0/30Hz) ERG responses were included. Subjects underwent mesopic testing using
MAIA custom-grid (121 stimuli) microperimetry (Centervue; Padova, Italy) and scotopic
testing using chromatic (white, blue, red) full-field stimulus threshold (FST; Diagnosys LLC).
Fundus autofluorescence images (Sonomed Escalon, Inc.) were acquired using a modified
fundus camera system (Sonomed Escalon, Inc.) and area of residual autofluorescence (AF) in
the posterior pole calculated using in-built software (OphthaVisionTM). Mean central (2°)
and maximum microperimetry sensitivity (dB) were correlated with FST (dB) and FAF area
(mm2). Rod- and cone-mediation of visual perception was determined based on the
difference between blue and red stimulus thresholds (Roman et al. 2005).
RESULTS: Residual remaining AF areas ranged from 1.34 to 13.19 mm2 (mean±SD: 5.9±4.1
mm2). There was a strong correlation of AF area with white and blue FST threshold (r=-0.82;
p<0.001), while no association was observed with maximum or mean central
microperimetry sensitivity (r=0.25 and 0.19, respectively; p>0.1). Both central and maximum
microperimetry sensitivity showed a strong ceiling effect compared to FST. The majority of
eyes (7/8) with residual AF areas>5mm2 demonstrated rod-mediated perception (blue-red
difference>19.3dB). An AF area<3mm2 was associated with either cone (6/10) or rodmediation (4/10). Mean and maximum microperimetry sensitivity values could not
diffentiate between eyes with rod or cone-mediated perception.
CONCLUSION: For the range of FAF area tested, microperimetry mesopic testing showed a
strong ceiling effect in terms of mean central and maximum sensitivity. FST allowed
quantification of residual rod function in subjects with severe RPE loss. Microperimetry
sensitivity thresholds are not related to FST thresholds. Determining rod or cone mediation
of perception in these patients may allow better classification and patient selection for
future gene therapy clinical trials.
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DAY 1 BriSCEV CONFERENCE SESSION 4: POSTER PARADE & SESSION.
PATTERN REVERSAL VEP LATENCY IN CHILDREN WITH NYSTAGMUS.
Sarah Houston1, Dennis M. Fritsch2, Victoria Reynolds3, Dominique Versace3, Katrina Prise3,
Sian E. Handley3, Alki Liasis3, Dorothy A. Thompson3
1. Department of Medical Physics & Clinical Engineering, Royal Liverpool University Hospital, Prescott Street,
Liverpool, UK
2. Stem Cells and Regenerative Medicine Section, UCL Institute of Child Health, London, UK.
3. Clinical and Academic Department of Ophthalmology, Great Ormond Street Hospital for Children London,
UK.

PURPOSE: The aim of this study was to establish whether patients with nystagmus can have
pattern reversal VEPs of normal latency.
Introduction: ERGs and monocular flash and pattern onset VEPs are advocated tests in Infantile
Nystagmus Syndrome to distinguish associated sensory defects of the anterior visual pathway
affecting the retina, optic nerve or chiasm. Reversal stimulation is not recommended as
experiments show that nystagmoid eye movements can reduce the amplitude and degrade the
waveform of the pattern reversal VEP, but the effect of nystagmus on the reversal VEP latency,
the least variable clinical parameter, has not been specifically reported.
METHOD: We retrospectively reviewed the visual electrophysiological records of patients with
nystagmus who presented consecutively over a two year period, (2013-2014). We noted
patient’s age, electrophysiological outcome and ophthalmic diagnosis along with any other
systemic features e.g. prematurity or syndrome. Pattern reversal VEPs elicited when both eyes
viewed a standard 50’ check, counter phasing 3/s in a 30 degree field, were measured and
collated for each patient. This is the first stimulus presented typically in our clinic. Rarely it is not
attempted, e.g. if a child is too drowsy or too restless to look towards the TV, in such cases only
flash stimulation is possible. These patients were excluded.
RESULTS: 194 patients were included. They fell into three subgroups groups according to
pattern reversal VEP outcome: normal (n=83), abnormal, but measurable, (n=34) and abnormal
not measurable, (n=77). The most common ophthalmic diagnoses associated with nystagmus in
order of prevalence in this study were albinism, cone dysfunction, CSNB and rod cone dystrophy
- these sensory defects accounted for 150/194 (77%) of study patients. Patients with albinism
showed a spectrum of equal prevalence of normal 50’ pattern reversal VEPs vs unmeasurable
pVEPs. A normal pattern reversal VEP excluded all patients with cone dystrophy, rod cone
dystrophy and incomplete CSNB in this cohort. Prematurity was the most frequent association
of patients without a recognised sensory visual pathway defect.
CONCLUSION: Clinical pattern reversal VEPs of normal latency can be recorded in the presence
of nystagmus. An abnormal pattern reversal VEP adds corroborating evidence to a diagnosis of
cone dystrophy, may distinguish subtypes of CSNB, and potentially may distinguish prognostic
visual outcomes.
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DAY 1 BriSCEV CONFERENCE SESSION 4: POSTER PARADE & SESSION.
PATTERN REVERSAL VEPS IN PATIENTS WITH RETINAL ON-PATHWAY DYSFUNCTION.
Dennis M.Fritsch1,2, Valeria Ricotti3, Francesco. Muntoni3, Stephanie Grunewald2,4, Jane C.
Sowden2, Dorothy A. Thompson1
1. Clinical and Academic Department of Ophthalmology, Great Ormond Street Hospital for Children, London,
UK.
2. Stem Cells and Regenerative Medicine Section, UCL Institute of Child Health, London, UK.
3. Dubowitz Neuromuscular Centre, UCL Institute of Child Health and Great Ormond Street Hospital for
Children, London, UK.
4. Department of Metabolic Medicine, Great Ormond Street Hospital for Children and UCL Institute of Child
Health, London, UK.

PURPOSE: Some animal models of ON-pathway dysfunction show disorganised ganglion cell
firing rates. The purpose of this study is to examine whether patients manifesting ERG
evidence of ON-pathway dysfunction - associated with Duchenne Muscular Dystrophy
(DMD), congenital disorders of glycosylation (PMM2-CDG), or Congenital Stationary Night
Blindness (CSNB) - show evidence of altered VEPs, which may indirectly reflect ganglion cell
firing.
METHODS: The study group comprised patients with DMD (n=15), (7 with mutations pre
exon 30 and 8 post exon 30), PMM2-CDG (n=10) and CSNB (n=32). The CSNB cohort was
subdivided into 19 individuals with incomplete CSNB (iCSNB) and 13 with complete CSNB
(cCSNB), of whom seven were female. Pattern reversal VEPs (pVEPs) were recorded from
Oz referred to Fz to checksizes, (400’-6.25) counterphasing 3/s in a field subtending 30
degrees viewed at 1m. The amplitude and latency of pVEPs elicited to checks of 50’ side
length were compared across patient groups, whilst variation of PVEP spatial tuning was
examined within patient subgroups.
RESULTS: The normative range of pVEP latency for 50’ checks for 8-15 years is 90116ms. The following patient groups fell within normal range: (1) All DMD patients (median
98ms, range 92-114ms), none of whom showed nystagmus. (2) All PMM2-CDG patients
(median 107ms, range 95-115ms), except one with a non-detectable response to 50’checks,
four had nystagmus. (3) All males with cCSNB (median 112ms, range 101-118ms), one had
nystagmus.
Abnormal pVEPs were noted in 3/7 female cCSNB patients, 2 of whom had nystagmus. The 3
female CSNB patients with abnormal pVEP each had mutations in GRM6. The group median
latency was 112ms (range103-131ms). Other arCSNB patients showed abnormality to
smaller checksizes. A majority of patients with iCSNB (16/19) had abnormal pVEPs. Most
showed prolonged latencies (10/16), including 4 patients with no nystagmus. One patient
showed subnormal amplitude with normal latency. The remaining 5 patients had no
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detectable response to 50’ checks. The median latency of iCSNB patients with measurable
responses was 121ms (range 103-133ms).
CONCLUSION: We found patients with ON-pathway disorders manifesting abnormalities in
pVEP latency and amplitude consistent with altered ganglion cell firing. These abnormalities
occur in the absence of nystagmus in patients with iCSNB and cCSNB. Within the AR cCSNB
subgroup the alteration of pVEP, and presumed ganglion cell firing, varies with gene
mutation.
This research was previously presented at the 53rd ISCEV symposium in Ljubljana, Slovenia,
June 2015.
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DAY 1 BriSCEV CONFERENCE SESSION 4: POSTER PARADE & SESSION.
TEST-RETEST REPEATABILITY OF ELECTRORETINOGRAM PROTOCOLS TO BE USED TO
ASSESS RETINAL FUNCTION IN OLDER ADULTS.
Angharad E Hobby 1, 2, Dr Byki Huntjens 1, Prof David Crabb 1, Dr Omar Mahroo 2, Dr Alison
Binns 1
1. Department of Health Sciences, City University, London, UK.
2. Department of Ophthalmology, St Thomas’ Hospital, London, UK.

PURPOSE: Over half of visual impairment in the UK is due to Age-Related Macular
Degeneration. Progression of the wet form of the disease can be decelerated by new antiVEGF interventions, but the effects of these, in the long-term, are unclear. The aim of this
study is to assess the test–retest repeatability of an electroretinogram (ERG) protocol
developed to monitor peripheral retinal function post treatment in these patients.
METHODS: Full-field ERGs were recorded from 23 healthy volunteers on two occasions.
Customised visual stimuli were used, to probe different aspects of peripheral retinal
function. The protocol included a 41 Hz flicker ERG, a transient cone response (ISCEV
standard); and a photopic negative response (PhNR; red stimulus on rod saturating blue
background). Dawson-Trick-Litzkow and silver-silver chloride skin electrodes were used to
record this information using an Espion Ganzfeld Profile system. The coefficient of
repeatability (CoR) was calculated in order to determine the test-retest repeatability of each
of the ERG protocols.
RESULTS: Data were collected successfully from all participants for most tests. The CoRs
were as follows: ISCEV a-wave amplitude 17µV (60% of mean amplitude); a-wave implicit
time 1ms (11% of the mean implicit time); ISCEV b-wave amplitude 25µV (34% of the mean
amplitude); b-wave implicit time 1ms (4% of the mean implicit time); flicker ERG time to
peak first harmonic 2ms (21% of the mean implicit time); amplitude of first harmonic 24µV
(61% of the mean amplitude); PhNR amplitude 51µV (151% of mean amplitude); PhNR
implicit time 33ms (40% of the mean implicit time). When expressed as a function of the
mean, the most repeatable parameter was ISCEV b-wave implicit time.
CONCLUSION: The implicit time measures were consistently more repeatable than
amplitudes. The CoR may be considered to be the minimum change in each parameter
required to exceed the measurement error. Therefore, when collecting longitudinal data
from participants undergoing anti-VEGF therapy, a change in each parameter above these
values will be considered to be clinically significant.
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DAY 1 BriSCEV CONFERENCE SESSION 4: POSTER PARADE & SESSION.
RETINAL GANGLION CELL VOLUME CORRELATES WITH PATTERN ELECTRORETINOGRAM IN
OPTIC NEURITIS.
JB Mckee1,2, CL Cottriall2, J Elston2, S Epps3 , L Fugger1, C Kennard1, N Evangelou4, J Palace1,
M Craner1
1. Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford
2. Oxford Eye Hospital Oxford
4
3. Bristol Eye Hospital, Bristol, Division of Clinical Neurology, University of Nottingham, Nottingham

PURPOSE: Animal models and spatial tuning studies suggest the pattern electroretinogram
(PERG) is derived from the retinal ganglion cells (RGC). Furthermore reduction in PERG N95
amplitude is a common feature of acute optic neuritis (ON). Our aim was to assess the
relationship between spectral domain optical coherence tomography (OCT) derived
measures of ganglion cell volume (GCV) and N95 amplitude in vivo in human subjects with
acute ON.
METHODS: Patients enrolled in a phase II trial of amiloride as neuroprotection in ON
(ACTION trial) received OCT (Heidelberg spectralis) and PERG (ISCEV standard) at baseline.
GCV was derived from Heidelberg segmentation software.
RESULTS: 46 patients had OCT and PERG performed with a mean of 13.7days (SD ±5.3 days,
range 4-25) between onset of symptoms and OCT and mean 16.9 days (±8.6days, range 443 days) to PERG; mean 3 days (±6.6, range -10 – 28) between OCT and PERG. Significant
correlation existed between GCV and PERG N95 volume in acute ON eyes (r.363, p=0.013).
Other factors including age, total macular volume, P50 amplitude and time to performance
of PERG showed no significant correlations.
CONCLUSION: Our data demonstrate a significant structure-function correlation between
the GCV and PERG N95 component in acute ON patients. To our knowledge this is the first
such evidence in acute ON patients.
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DAY 2 BriSCEV CONFERENCE SESSION 5: CASE PRESENTATIONS.
CHAIRS: RUTH HAMILTON & VIKKI McBAIN

Case Presentations By:
1) Richard Smith
2) Dorothy Thompson
3) Richard Hagan
4) Waiel Elzamzami
5) Anthony Robson
6) Lawrence Brown
7) Rola Ba-Abbad
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DAY 2 BriSCEV CONFERENCE SESSION 6: RETINAL GENETICS.
CHAIRS: DOROTHY THOMPSON & JASLEEN JOLLY
Guest Lecture 2: Dr Alun Barnard
Senior Research Scientist, Nuffield Department of Clinical Neurosciences, University of
Oxford
The utility of ERG testing in laboratory mouse models for basic and translational research.
Although electroretinography is now routinely used in the clinic, the technique has origins
firmly in the laboratory, from its first discovery in the eyes of amphibians during the late
19th century. Ever since, the development of our understanding of the eletroretinogram has
relied on the use of animal models. More recently, the molecular-genetic tools available in
mice, when combined with ERG testing, enable very detailed and specific examinations of
particular aspects of retinal physiology. I will give an overview of some of the ways in which
ERG is used as a tool to investigate and understand changes in retinal physiology in health
and disease and the use of ERG in assessing the safety and effectiveness of novel therapies
in preclinical/translational research.
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DAY 2 BriSCEV CONFERENCE SESSION 6: RETINAL GENETICS.
THE RELATIONSHIP BETWEEN SPECIFIC MISSENSE MUTATIONS IN ABCA4 GENE AND
PERIPHERAL RETINAL FUNCTION.
Ana Fakin1,2, Anthony G. Robson1,2, Michel Michaelides1,2, Anthony T. Moore1,2, Graham E.
Holder1,2, Andrew R. Webster1,2
1.
2.

UCL Institute of Ophthalmology, London, United Kingdom
Moorfields Eye Hospital, London, United Kingdom

PURPOSE: To assess the effect of specific missense mutations in ABCA4 gene on peripheral
retinal function.
METHODS: Retrospective analysis was performed on 51 Stargardt patients carrying specific
missense mutations, ascertained from a database of over 500 families. Patients were
selected if their genotype included a disease-associated missense mutation either
homozygously or hemizygously (in combination with a null allele). The mutations assessed
were as follows (no. of homozygotes, no. of hemizygotes): p.R212C (2, 1), p.E1022K (2, 1),
p.E1087K (1, 1), p.R1108C (1, 1), p.P1380L (1, 3), p.C1488R (2, 1), p.T1526M (1, 3),
p.R1640W (1, 1), p.G1961E (3, 14) and p.L2027F (3, 8). Eighteen likely nullizygous patients
(two truncating mutations in trans) were included as a reference group. Full-field ERG was
performed according to ISCEV standards. The scotopic bright flash stimulus (DA 10.0) awave amplitudes and photopic 30 Hz flicker ERG (LA 3.0 30 Hz) amplitudes were plotted
against age and compared with the nullizygous group 95% confidence intervals.
RESULTS: The DA 10.0 ERG a-wave amplitudes for mutations p.E1022K, p.E1087K, p.T1526M
and p.R1640W did not differ significantly from nullizygous group in either the homozygous
or hemizygous state with the exception of a single 10 year old patient, hemizygous for
p.R1640W. The a-waves for mutations p.R1108C, p.G1961E and p.L2027F differed
significantly from nullizygous in 87 % (26/30) of cases (borderline in four hemizygous
patients). The a-waves for mutations p.R212C, p.P1380L and p.C1488R differed significantly
from nullizygotes in the homozygous state but not in the hemizygous state (with the
exception of one 13-year old patient, hemizygous for p.P1380L). The 30 Hz flicker
amplitudes showed similar results for the same groups of mutations.
CONCLUSION: Specific missense mutations in the ABCA4 gene are consistently associated
with distinct full-field ERG phenotypes and include severe (p.E1022K, p.E1087K, p.T1526M,
p.R1640W), moderate (p.R212C, p.P1380L, p.C1488R) and mild (p.R1108C, p.G1961E,
p.L2027F) alleles. It is hypothesized that this signifies distinct degrees of protein dysfunction
at the molecular level.
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DAY 2 BriSCEV CONFERENCE SESSION 6: RETINAL GENETICS.
THE VALUE OF STANDARD AND LARGE-FIELD PATTERN ERG IN THE ASSESSMENT OF
PATIENTS WITH A CLINICAL DIAGNOSIS OF STARGRADT DISEASE.
Georgiou AL1, Viera L1, Fakin A1,2, Neveu MM1,2, Hogg CR1,2, Robson AG1,2, Holder GE1,2.
1. Moorfields Eye Hospital, London, UK.
2. Institute of Ophthalmology, University College London, UK.

PURPOSE: To describe standard and large-field PERG data in patients with Stargardt disease
and relate the findings to the classification of the disorder enabled by full-field ERG.
METHODS: One hundred and seventy two patients with Stargardt disease were ascertained.
All had undergone PERG and full-field ERG testing to incorporate ISCEV standard
recommendations. PERGs were recorded both to a standard checkerboard of 12 x 15
degrees and to a large-field checkerboard of 24 x 30 degrees. The PERG findings were
related to the full-field ERG group. Group 1 has normal full-field ERGs and dysfunction
confined to the macula; Group 2 has additional generalised cone ERG abnormality; Group 3
has both cone and rod ERG abnormality (Lois et al., 2001). Longitudinal data were available
in 20 patients.
RESULTS: A detectable PERG P50 was present to a standard field in 18% of 172 cases. In
group 1 (N=81), 36% had a detectable standard PERG and 88% had a detectable large-field
PERG. For Groups 2 (N=15) and 3 (N=76), those values were 6.7% and 20% for Group 2 and
1% and 12% for Group 3. Group 3 PERGs were most severely affected. In patients monitored
for more than 3 years, the large-field PERG was stable in 4 of 5 cases in group 1. In the only
2 patients with group 3 disease and a detectable large-field PERG at baseline, there was
severe worsening at follow up (1 or 5 years). 13 group 3 patients monitored over time had
undetectable large-field PERGs at baseline.
CONCLUSION: Patients with a normal ERG have milder PERG abnormality than those with
abnormal ERGs and a much higher incidence of normal large-field PERGs. Only 13 % of
patients with normal large-field PERGs fell into groups 2 and 3, which are associated with
progressive retinal dysfunction (Fujinami et al., 2013). No patient with a large-field PERG
P50 component amplitude greater than 2.5µV had group 2 or 3 disease. The large-field
PERG is a valuable adjunct to standard testing in the evaluation of patients with Stargardt
disease.
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DAY 2 BriSCEV CONFERENCE SESSION 6: RETINAL GENETICS.
MUTATIONS OF THE CACNA2D4 GENE CAUSE A DISTINCT RETINAL DYSFUNCTION IN
HUMANS.
Rola Ba-Abbad1,2; Gavin Arno1,2; Keren Carss3,4; Kathleen Stirrups3,4; Christopher J Penkett3,4;
Anthony T. Moore1,2,5; Michel Michaelides1,2; F. Lucy Raymond4,6; Andrew R. Webster 1,2;
Graham E. Holder 1,2.
1. UCL Institute of Ophthalmology, University College London, London, UK
2. Moorfields Eye Hospital, London, UK
3. Department of Haematology, University of Cambridge and, NHS Blood and Transplant Cambridge,UK
4. NIHR BioResource-Rare Diseases
5. Present address: Ophthalmology Department, UCSF School of Medicine, Koret Vision Centre, San Francisco
CA, USA
6. Department of Medical Genetics, Cambridge Institute for Medical Research, University of
Cambridge,Cambridge, UK

PURPOSE: To describe the clinical and electrophysiological features of a retinopathy
associated with homozygous mutations of CACNA2D4 in two unrelated patients.
SUBJECTS & METHODS: Two unrelated patients with mutations in CACNA2D4 were
ascertained by whole genome sequencing of a cohort of probands with inherited retinal
disease. Detailed phenotyping had been performed over a period of more than 8 years
including full clinical evaluation, electrophysiology, fundus photography, fundus
autofluorescence (FAF) imaging and spectral domain optical coherence tomography (OCT).
RESULTS: Two homozygous mutations: c.[1882C>T];[1882C>T] (p.[Arg628*]; [Arg628*]) and
c.[1719+2904_2551-27827delinsTG];[1719+2904_2551-27827delinsTG]
(p.[(Tyr574_Ala850delAla851Profs*6)]; [(Tyr574_Ala850delAla851Profs*6)]) in CACNA2D4
were identified in two patients from two families. Both patients had a similar, unusual
retinopathy characterized by lifelong subnormal vision, photoaversion and impaired color
discrimination. Fundus appearance, FAF and OCT were normal. Electrophysiology
demonstrated an isolated and predominantly cone-system dysfunction mainly involving the
inner retinal cone Off-pathway.
CONCLUSION: The retinopathy associated with likely null-mutations in CACNA2D4 is
remarkable for almost completely sparing the rods and preferentially affecting the cone Offpathway with no associated retinal structural changes.
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DAY 2 BriSCEV CONFERENCE SESSION 7: INFLAMMATORY DISEASE.
CHAIR: RICHARD SMITH
Guest Lecture 3: Ms Srilakshmi Sharma
Consultant Ophthalmologist, Oxford Eye Hospital
Ocular Inflammation Update
Something old, something new, something borrowed…
This is a pot pourri of interesting developments in the world of ocular inflammation.
Something old… Tuberculosis is a major global disease and continues to cause eye disease.
We examine the epidemiology of tuberculosis, how it presents in the eye and how the
interferon gamma release test enables us to detect the presence of TB exposure
independently of BCG vaccination.
Something new...We put a newly discovered disease under the microscope: IgG4 is
fibroinflammatory disease associated with elevated circulating IgG4 and a characteristic
pathological infiltrate which has multiple ocular presentations such as scleritis and orbital
inflammatory disease.
Something borrowed..the biologic therapies have revolutionised the management of
systemic autoimmune diseases such as rheumatoid arthritis and may also be on the brink of
doing so in multiple sclerosis. The use of biologic therapies in Behcets disease including its
most devastating complication- ocular Behcets – are setting new standards in our ability to
control intraocular disease. Looking forward, these treatments we have borrowed from the
management of systemic diseases, may one day also be administered directly into the eye.
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DAY 2 BriSCEV CONFERENCE SESSION 8: RETINAL EXAMINATION TECHNIQUES.
CHAIRS: DAVID KEATING & ANTONIO CALCAGNI
HUMAN ROD ERGS OBTAINED USING SILENT SUBSTITUTION STIMULI.
D. McKeefry1, J. Maguire1, N.R.A. Parry5,6, J. Kremers2, D. Kommanapalli1, & I.J. Murray4.
1. Bradford School of Optometry and Vision Sciences, Bradford University, UK
2. Department of Ophthalmology, University Hospital Erlangen, Germany
4. Faculty of Life Sciences, University of Manchester, UK
5. Vision Science Centre, Manchester Royal Eye Hospital, Central Manchester University Hospitals NHS
Foundation Trust, Manchester Academic Health Science Centre, Manchester, UK
6. Institute of Human Development, Faculty of Medical and Human Sciences, University of Manchester, UK

PURPOSE: To develop the use of silent substitution stimuli which provide an ERG–based
measure of human rod photoreceptor function without having to subject patients to long
periods of dark adaption.
METHODS: Rod-isolating stimuli with sinusoidal temporal profiles were generated on a 4
primary LED ganzfeld stimulator. Following acquisition, ERGs were subjected to Fourier
analysis which allowed measurement of amplitude and phase of the response fundamental
as a function of the experimental parameters. In order to verify the degree of isolation of
rod function achieved by our paradigm, we assessed ERG responses in five normal
trichromats focussing on three main functional aspects: 1) temporal frequency response
characteristics, 2) response variation as a function of retinal illumination and 3) post-bleach
recovery kinetics.
RESULTS: ERGs elicited by rod isolating stimuli have: 1) low-pass temporal frequency
response characteristics with an upper response limit of 30Hz, 2) response amplitudes that
peak between 10-100 photopic Td, 3) a 10 min post-bleach recovery time, compared to a 4
min recovery time shown by cone isolated ERGs.
CONCLUSION: Our results demonstrate that this paradigm has the potential to provide an
effective method for the isolation of human rod photoreceptor function when silent
substitution stimuli are used within appropriate parameter ranges. Importantly, this
isolation can be achieved without the need for time-consuming periods of dark adaption.
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DAY 2 BriSCEV CONFERENCE SESSION 8: RETINAL EXAMINATION TECHNIQUES.
A NON CONVENTIONAL METHOD (SHT SIMULTANEOUS HEMI-FIELD TEST) TO APPLY
SIMULTANEOUS TRANSIENT AND STEADY STATE PERG STIMULATION ON TWO AREAS AND
A NEW DISCRIMINATOR METHOD FOR SEPARATING THE TRANSIENT AND STEADY-STATE
RESPONSES.
Gualtiero Regini, Mario Di Domenicantonio
Ingenesi R & D office , Ingenesi manufacturer of electrophysiology equipment

PURPOSE: To record both transient and steady state PERG at the same time. A transient
stimulation is applied to one hemifield while the steady state is applied simultaneously on
the other hemifield; stimuli inversion and a new discriminator method are used to separate
transient and steady state responses for each hemifield. These recordings are compared
with
single pattern stimulation either transient or steady state to
evaluate differences between the conventional and the new method under test. A SHT
Pergla-derived protocol is compared with the traditional Pergla as a practical application
example.
METHODS : A flickerless LCD display (Virtual CRT method) 40 cd/m2 mean luminance, 25°
visual field, was used to display two different patterns in the upper and lower display
areas. Initially, the upper pattern has a temporal frequency of 2.3 Hz with vertical bars
of 0.05 cpd.; the lower pattern has a temporal frequency of 8.1 Hz with vertical bars of 0.8
cpd. Each acquisition packet is formed by 36 acquisitions triggered at the transient reversal.
After each packet, the two patterns are exchanged and presented in the opposite LCD area.
Ten packets form one complete session that lasts about 1 minute and 50 seconds making
use of skin electrodes. About half of that time was used with DTL electrodes. Amplification is
100K for skin electrodes , 50 K for DTL, both with a restricted bandwidth of 1-30Hz. Two
session are used to verify test re-test variability and also to make the average of the two
sessions, improving the final S/N ratio. An original synchronization formula between
the transient period and steady state period , is used to separate the relevant signals that
are superimposed at the electrodes and to recover, display and measure the transient and
the steady state waveforms of the two areas. Results like steady state amplitude and phase,
P50-N95 amplitude and implicit time were compared by first stimulating simultaneously
(SHT) the two HF then stimulating just one HF at time , with the other HF adapted with a
fixed checkerboard of 43’ . Comparison between SHT stimulation and single HF stimulation
was made regarding amplitudes , phase/implicit times, hemi-fields amplitudes
ratio. Finally an experiment of Perg recording was made with skin electrodes, by
reproducing the settings of the Pergla paradigm in order to compare the SHT Pergla-derived
with the original Pergla outcomes.
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RESULTS: One example is reported here as reference, among those collected from
five healthy subjects of different ages between 25 and 60 years that showed similar
behaviors. First of all, to overcome any eccentric fixation error, upper and lower hemi-field
were summed to create a pseudo-full field response to compare single HF stimulation
versus double SHT stimulation. The pseudo-full field P50-N95 amplitude showed a
difference of +2.8% between SHT and single HF test. For the steady state, an amplitude
difference of +2.1% was found between SHT and HF test. Hemi-fields steady state
amplitude ratio was found to be respectively 0.99 and 1.00 for SHT and HF test. No
significant differences were found for the implicit times (0.16 ms) and phase ( 0.08 PR).
The hemi-field transient ratio was found to be respectively 1.01 and 0.84 for SHT and HF
test. Finally, the comparison between SHT Pergla and traditional Pergla showed
respectively an amplitude of 0.99 uV versus 0.9uV, equivalent to +0.3 Sd respect to the age
related normal amplitude and -0.3 Sd was the difference for the phase, which are well
within the known Pergla test–retest variability ( +/-0.5 Sd).
CONCLUSION: Preliminary tests did not show any appreciable difference between SHT and
single HF stimulation results at least on healthy subjects. This suggest that there is no
mutual influence between the two stimuli and that the discrimination method is able to
recover properly the relevant transient and steady state traces. For both SHT and HF
test we found that steady state Perg on HF offers automatic and more reliable results than
transient, especially with skin electrodes, probably due to eyes blinks influence on the P50/
N95 peaks and troughs. A second reason is the minor number of transient averages. The
use of skin electrodes and settings corresponding to the PERGLA paradigm allowed us to
replicate the original PERGLA results ; at the same time the SHT Pergla provided
many extra information like HF amplitude ratio and an hybrid kind of Perg Ratio at
different transient and steady state spatial frequencies. More exhaustive tests are planned
to confirm these findings on a large number of healthy and pathological subjects.
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DAY 2 BriSCEV CONFERENCE SESSION 8: RETINAL EXAMINATION TECHNIQUES.
SCREENING FOR DIABETIC RETINOPATHY USING STEADY STATE ERG WITH SKIN
ELECTRODES AND WITHOUT DILATION.
A.C.Fisher, D.Jayakrishnan, A.Eleuteri, R.P.Hagan
Dept. of Medical Physics and Clinical Engineering, Royal Liverpool University Hospital and The Dept. of Physics,
University of Liverpool

PURPOSE: To evaluate the potential of the Steady State ERG using the RETeval™ (LKC
Technologies, Inc.) instrument (see #) to identify the early onset of Diabetic Retinopathy
using skin electrodes and without dilation.
In UK, diabetic patients are normally screened photographically at 12 month intervals for
early signs of Diabetic Retinopathy (DR). Photographs are taken in the Community setting
and graded by technical experts in centralised grading centres. Patients with early signs of
Retinopathy are referred for ophthalmological assessment. Until recently, reports on using
visual electrodiagnostic testing (EDT) to support this screening programme have been
equivocal. However, recently, a number of groups has indicated the potential of the Steady
State (30Hz flicker) ERG (ssERG) to discriminate between no disease and early onset disease.
Here the contribution of the RETeval ssERG used in parallel to conventional screening is
evaluated.
METHODS: The ssERG’s of a hundred patients (200 eyes) with Diabetes attending the St.
Paul’s Eye Unit for DR screening were recorded using the RETeval instrument. Both eyes
were tested with the non-testing eye covered. The ISCEV Standard 3 cd.s/m2 white flash
with a 30 cd/m2 was used. Electrodes were single-piece Ag/AgCl skin electrodes proprietary
to LKC. After EDT, patients were referred to the ophthalmologist for DR assessment at the
slit lamp as per the NHS Diabetic Eye Screening Programme (NDESP) recommendations with
stages progressing as: no disease, R0; mild pre-proliferative disease R1; moderate nonproliferative, moderate pre-proliferative, R2. Screen positive was defined as R2.
RESULTS: ssERG Implicit Time per se did not change with Retinopathy Level but increased
with age. ssERG Amplitude did not change with either Retinopathy Level or Age.
Casting the problem as the logistic regression of Implicit Time against Retinopathy Level
taking into account Age and plotting Specificity against Sensitivity for screen positive gave a
Receiver Operator Curve (ROC) with an Area-under-the-curve (AUROC) of 0.79(4) [CI 0.722 0.872].
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CONCLUSION: The indications of this preliminary investigation may well be of extreme
significance for the role of EDT in Diabetic Retinopathy Screening. Here with a Sensitivity of
90% the Specificity is 42%, and at a Sensitivity of 95%, the Specificity is 31%. This test can be
conducted in ~1 minute, uses no ‘eye drops’ and requires no intrusive ‘corneal’ electrode.
The testing regime is based on the ISCEV Standard ssERG: no attempts were made to
‘optimize’ the test for DR.
The history of Diabetic Retinopathy screening programmes is very much blighted by poor
patient compliance. It is suggested that the RETeval ssERG, perhaps included in routine
diabetic monitoring in Primary Care, can be used as a powerful adjunct to the delivery of the
NDESP model.
Acknowledgement: # The support of Stat One Services Ltd, UK suppliers of the RETeval
Complete, is gratefully acknowledged.
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DAY 2 BriSCEV CONFERENCE SESSION 8: RETINAL EXAMINATION TECHNIQUES.
ANY CHANGE IN THE EXPECTED ARDEN RATIO WITH ISCEV STANDARD EOG?
D.Jayakrishnan1, R.P.Hagan1, A.Eleuteri1, W.Elzamzami1, A.C.Fisher1, S.P.Harding2
1. Department of Medical Physics and Clinical Engineering, Royal Liverpool Hospital
2. Clinical Eye Research Centre (CERC), St. Paul’s Eye Unit, Royal Liverpool Hospital

PURPOSE: To evaluate the ISCEV EOG normative data collected, analyse the results and to
further gauge the variability pertaining to the Arden Ratio.
METHODS: Healthy adult volunteers (46) with no prior or current eye problems underwent
ISCEV standard EOG at the Electrodiagnostic lab in St. Paul's Eye Research Centre, Liverpool.
They were divided into two groups. Group 1A: 21 people aged 18 to 30 (12 males and 9
females); Group 1B: 25 people aged 50 to 70 (7 males and 18 females). The pupils were
maximally dilated using 2.5% phenylephrine and 1% tropicamide. The EOG was performed
using Q450SC RolandTM Ganzfeld dome according to the ISCEV standard and Arden ratio
calculated.
RESULTS: No evidence of difference between right and left eye seen from the statistics
(paired t-test p value =0.30). Shapiro-Wilk test for normality was performed and there was
no evidence to reject the null hypothesis of normality. Both eyes were included for further
analysis. Applying the usual limits of normality (mean±2SD), mean was calculated to be 2.26;
mean -2SD as 1.55 and mean +2SD as 3.31. (Logarithmic transformation was performed to
eliminate skewness). No evidence obtained from our data to suggest difference in male and
female Arden ratios. The two age groups showed no evidence of difference, both in males
and females.
CONCLUSION: The ISCEV EOG normative data from 46 volunteers, with no prior or ongoing
ocular problems, indicate an Arden ratio ranging from 1.55 to 3.31, irrespective of age and
gender, which is lower than the accepted lower limit of normality for Arden ratio,1.85
(Arden & Barrada 1962).
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Sponsors
(In alphabetical order)

Diagnosys
Haag Streit
Okuvision
Roland Consult
RP Fighting Blindness
Stat One Services & LKC Technologies
Topcon
Unimed
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Contact: Richard Robson
54 Impington Lane
Impington
Cambridge
CB24 9NJ

Phone: +44 (1223) 520699
Fax: +44 (1223) 520699
Email: mail@diagnosysuk.co.uk
Internet: www.diagnosysllc.com/home

Diagnosys has a long history of designing the highest quality visual electrophysiology
systems, used in leading eye institutes around the world. Combining superior engineering
with responsive, in-house software development, our product evolution has been guided by
feedback from customers operating both in clinical and research environments. Is your ERG
system as bright as you are?

Contact:
Edinburgh Way
Harlow, Essex
CM20 2TT

Phone: +44 (1279) 883902
Email: info@haag-streit-uk.com
Internet: www.haagstreituk.com

Haag-Streit UK designs, manufactures and sells a complete line of orthoptic, optometry and
ophthalmic equipment and has distributorships for some leading brands, such as; HaagStreit Diagnostics, Clement Clarke Ophthalmic, CenterVue, Ellex, Haag-Streit Surgical and
Optovue.
Haag-Streit UK promotes the prevention, early detection, careful monitoring and effective
treatment of retinal disease, glaucoma, corneal disorders, ocular motility and visual defects.
The organisation is dedicated to providing tailored solutions through the integration of
information technology, leading brand ophthalmic instruments and unparalleled customer
care. All Haag-Streit UK products are backed by the highest level of service and support.
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Contact: Reinhard Rubow
Gerhard-Kindler-Straße 6
72770 Reutlingen
Germany

Phone: +49 (0) 71 21 | 3 64 03 - 2 99
Fax: +49 (0) 71 21 | 3 64 03 - 2 81
Email: info@okuvision.de
Internet: www.okuvision.de

Okuvision offers the "OkuStim®" system, which is one of the first outpatient treatments for
retinitis pigmentosa (RP) proven in clinical studies. The Okuvision therapy can verifiably slow
down the progression of the disease and thereby preserve vision for longer by guiding weak
electrical pulses to the retina. OkuStim® is a CE approved medical product and can only be
used with a medical prescription. The system is set by the doctor to meet the individual
characteristics of each patient. Patients can treat themselves at home or at eye-centers with
regular eye check-ups at hospitals.

Contact: Matthias Mai
Stasche & Finger GmbH
Friedrich-Franz-Str. 19
D-14770 Brandenburg an der Havel
Germany

Phone: +49 (0) 3381 382620
Fax: +49 (0) 3381 382621
Email: m.mai@roland-consult.de
Internet: www.roland-consult.com

ROLAND CONSULT, Stasche & Finger GmbH, Germany selling high-quality, modular and
intelligent systems for electrophysiological diagnostics for 20 years: Pattern VEP, Pattern
ERG, Flash VEP, ISCEV ERG, EOG, multifocal ERG and multifocal VEP, Glaucoma Screening,
Visual Acuity – all based on ISCEV standard and more. ROLAND CONSULT’s different human
or veterinary systems are applied in clinic routine and research centers. Our stimulators are
five color- mix- Ganzfeld, Mini-Ganzfeld, BABYflash, Pattern Hand Held and Monitor.
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Contact:
PO Box 350
Buckingham
MK18 1GZ
Registered Charity 1153851

Phone (Office): +44 (0) 1280 821334
Phone (Events): +44 (0) 1280 815900
Email: info@rpfightingblindness.org.uk
Internet: www.rpfightingblindness.org.uk

RP Fighting Blindness was founded in 1975 by people with retinitis pigmentosa (RP). The group was concerned
about the lack of knowledge surrounding the disease within the medical profession, the absence of a
treatment or cure, and the poor support available for people with RP. The charity’s main aims are to stimulate
and support high quality medical research with the aim of increasing scientific understanding of retinitis
pigmentosa (and related conditions), find treatments or cures for the condition that, when developed, are
accessible to anyone affected and to signpost or provide good quality and universally-accessible information
and support services for people affected.
RP affects approximately one in every 3,000 to 4,000 people, making it a significant condition. Originally called
The British Retinitis Pigmentosa Society, the charity has since evolved into an internationally respected medical
research charity and a nationwide organisation providing patient support and information with over 5,000
supporters. It remains grounded in its volunteer roots as it seeks to help patients live with RP and fund cutting
edge research into the causes of and potential treatments for the disease.

Contact: Theresa Adams
51 Somerville Road
Sutton Coldfield
West Midlands
B73 6HH

Phone: +44 (0) 121 354 8829
Fax: +44 (0) 121 321 1933
Email: theresa@statone.co.uk
Internet: http://www.statone.co.uk

Stat One services Ltd are specialist suppliers of ophthalmic equipment, offering both new
and established products including LKC electrophysiology equipment. We have the LKC
hand-held RETeval Complete stimulator for rapid assessment of retinal ischaemia with a
number of inbuilt protocols RETeval can do all of the ISCEV standard flash ERG testing (0.01
dark, 3 dark, 10 dark, 3 dark OPs, 3 light, 3 flicker – and Troland-based equivalents).
LKC Technologies Inc has a long history of manufacturing electrophysiology equipment for
diagnosis of a variety of inherited retinal diseases, toxic drug exposure, intraocular foreign
bodies and retinal vascular occlusions. The UTAS is LKC's most comprehensive system and
includes four recording channels with two Ganzfeld options, the Sunburst and BigShot for
larger, static installations. Multifocal VEP/ERG can be added to the UTAS or purchased as
stand-alone systems.
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Contact:
Kennet Side / Bone Lane
Newbury
Berkshire
RG14 5PX

Phone: +44 (0)163 5551120
Fax: +44 (0)163 5551170
Email: medical@topcon.co.uk
Internet: www.topcon-medical.co.uk

Topcon is a global leader and technological innovator in the field of ophthalmic
instrumentation and imaging systems. Founded in Tokyo in 1932, Topcon now has a
worldwide presence and offers the most comprehensive range of optical equipment on the
market. Established in the 1990s, Topcon (GB) Ltd is one of the largest daughter companies
within Topcon Corporation. Based in Newbury, Topcon (GB) Ltd look after the UK
Ophthalmic and Optometric markets and are the only equipment manufacturer also
supplying a practice management solution with full integration of the front of house and the
back office operations, called i-Clarity. i-Clarity Practice Management Software (PMS) has
been built with continuous support and involvement from its users, making it the most user
friendly PMS to date.

Contact: Ray Mitchell
10 Farnham Business Centre
Dogflud Way
Farnham, Surrey
GU9 7UP

Phone: +44 (0) 1252 723395
Fax: +44 (0) 1252 735514
Email: Info@unimed-electrodes.co.uk
Internet: www.unimed-electrodes.co.uk

Unimed Electrode Supplies are specialist suppliers of electrodes, gels and transducers for
Neurophysiological measurement. All products are competitively priced and normally held
in stock for next day delivery. For Electroretinography (ERG), our range includes DTL thread,
Gold Foil and ERG-JET electrodes. DTL thread is available as pre-packed single-use
electrodes or as a continuous thread, allowing users to customise their own electrodes. Our
range of autoclavable silver/silver chloride or gold EEG cup electrodes are available with a
choice of cable lengths, along with a selection of disposable single use electrodes that
include EEG cups and self-adhesive, solid gel electrodes. For intra-operative monitoring
(IOM), we have a newly introduced range of probe electrodes for stimulating and recording
along with corkscrew and subdermal needles. Various pastes and gels are stocked, including
Ten20 & Nuprep from Weaver & Co, Elefix & SkinPure from Nihon Kohden, plus a wide
selection of other prepping materials and collodion adhesive.
Please visit our web site for current prices and further information on all our products.
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List of Delegates (accurate as at 21/09/2015)
Name
Kayvan Arashvand
Rola Ba-Abbad
Rebecca Baker
Colin Barber
Debra Beer
Claire Bell
Karen Bradshaw
Denise Briscoe
Mary Broadbery
Lawrence Brown
Andrew Browning
Antonio Calcagni
Daniel Chung
Charles Cottriall
Gerard de Wit
Claire Delaney
Ioannis Dimopoulos
Waiel Elzamzami
Ana Fakin
Anthony Fisher
Bethany Flynn
Lisa Fox
Dennis Fritsch
Anne Georgiou
Kirsten Graham
Richard Hagan
Ruth Hamilton
Sian Handley
Angharad Hobby
Frank Hoeben
Liesbeth Hoeks
Nienke HoffmansHoltzer
Chris Hogg

Workplace
Princess Margaret Hospital
Moorfields Eye Hospital
Moorfields Eye Hospital
IEPS Ltd
Nottingham NHS Trust
Royal Victoria Infirmary
Royal Victoria Infirmary
Kings College Hospital NHS trust
Royal Victoria Hospital
Sheffield Teaching Hospitals NHS
Foundation Trust
Newcastle Hospitals
Aston University
Spark Therapeutics
Oxford Eye Hospital
Bartiméus
Manchester Royal Eye Hospital
University of Alberta
Royal Liverpool and Broadgreen
University Hospitals Trust
UCL and Moorfields Eye Hospital
Royal Liverpool University Hospital
Cardiff University
Nottingham NHS Trust
UCL
Moorfields Eye Hospital
NHS Greater Glasgow and Clyde
RLUH
NHS Greater Glasgow and Clyde
Great Ormond Street Hospital for
Children
City University London
Bartiméus
Radboud University
Visio
Moorfields Eye Hospital
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Email
k_arashvand@yahoo.com
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Rebecca.Baker@moorfields.nhs.uk
colin.barber@gmail.com
Debra.Beer@nuh.nhs.uk
claire.bell@nuth.nhs.uk
karen.bradshaw@nuth.nhs.uk
denise.briscoe@nhs.net
mary.broadbery@sky.com
lbbrown@btinternet.com
andrew_browning@talk21.com
aspc70@gmail.com
daniel.chung@sparktx.com
charles.cottriall@ouh.nhs.uk
gdwit@bartimeus.nl
claire.delaney@manchester.ac.uk
dimopoul@ualberta.ca
w.elzamzami@nhs.net
ana.fakin@gmail.com
a.c.fisher@liv.ac.uk
flynnbe@cardiff.ac.uk
skip707v@gmail.com
d.fritsch@ucl.ac.uk
anne.georgiou@moorfields.nhs.uk
kirstengraham8@gmail.com
rhagan@liv.ac.uk
ruth.hamilton@glasgow.ac.uk
Sian.Handley@gosh.nhs.uk
angharad.hobby@city.ac.uk
fhoeben@bartimeus.nl
liesbeth.hoeks@radboudumc.nl
n.holtzer@gmail.com
chris.hogg@moorfields.nhs.uk
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Beverley Holland
Sarah Houston
Deepthy
Jayakrishnan
Jasleen K Jolly
David Keating
Susanne Kelly
Julie Kempton
Sami Kimyongur
Susan King
Sharon Knott
Jan Koopman
Alki Liasis
CS Lim
John Maguire
Oliver Marmoy
Vikki McBain
Declan McKeefry
Ann McQuiston
Rachel North
Neil Parry
Madeline Perry
Gualtiero Regini
Anthony Robson
David Sculfor
Uma Shahani
Martin Slovak
Richard Smith
Carmen Socaciu
Paul Spry
Lindsey Steele
Dorothy Thompson
Clare Warriner
Yaqin Wen
Jonathan Whittle
Ashley Wood

Nottingham NHS Trust
Royal Liverpool and Broadgreen
University Hospital Trust

beverleyjholland@icloud.com
shouston13@qub.ac.uk
deepthybalu@gmail.com

Royal Liverpool NHS Trust
Oxford Eye Hospital
NHS Greater Glasgow and Clyde
Stoke Mandeville Hospital
University Hospitals of Leicester
Birmingham & Midland Eye Centre
Royal Victoria Infirmary
Kings College Hospital
Royal Dutch Visio
Princess Margaret Hospital
Queen's Medical Centre
University of Bradford
Portsmouth Hospitals NHS Trust
Aberdeen Royal Infirmary
University of Bradford
Gartnavel General Hospital
Cardiff University
Manchester Royal Eye Hospital
Bristol Eye Hospital
IngEnesi
Moorfields Eye Hospital
Stoke Mandeville Hospital
Glasgow Caledonian University
Sheffield Teaching Hospitals NHS
Foundation Trust
Buckinghamshire Healthcare NHS
Trust
Moorfields Eye Hospital
Bristol Eye Hospital
Gartnavel General
Great Ormond Street Hospital for
Children
Royal Victoria Infirmary
Nottingham NHS Trust
NHS Lothian
Cardiff University
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david.keating@glasgow.ac.uk
susanne.kelly@buckshealthcare.nhs.uk
julie.kempton@uhl-tr.nhs.uk
sami.kimyongur@nhs.net
susan.king@nuth.nhs.uk
sharon.knott@nhs.net
jankoopman@visio.org
Alki.Liasis@gosh.nhs.uk
chea.lim@nuh.nhs.uk
j.maguire@student.bradford.ac.uk
Olivermarmoy@hotmail.com
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d.mckeefry@bradford.ac.uk
ann_mcquiston@hotmail.com
north@cardiff.ac.uk
Neil.Parry@manchester.ac.uk
madeline.perry@uhbristol.nhs.uk
REGINI@INGENESI.IT
anthony.robson@moorfields.nhs.uk
david@sculfor.me.uk
U.Shahani@gcu.ac.uk
m.slovak@sheffield.ac.uk
richard.smith@doctors.org.uk
cl.socaciu@yahoo.co.uk
paul.spry@uhbristol.nhs.uk
lindsey.steele1@nhs.net
dorothy.thompson@ucl.ac.uk
clare.turney@nuth.nhs.uk
yaqin.wen@nuh.nhs.uk
jonathan.whittle@nhslothian.scot.nhs.uk
ashleywood007@cardiff.ac.uk
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PROGRAMME OVERVIEW
Monday 28th September

0900 – 0945

BriSCEV Course Lecture 1: Prof Susan Downes

0945 – 1030

BriSCEV Course Lecture 2: Dr Anthony Robson

1030 – 1100

Morning Break & Commercial Exhibition

1100 – 1145

BriSCEV Course Lecture 3: Prof Robert MacLaren

1145 – 1200

Panel Discussion

1200 – 1255

Lunch & Commercial Exhibition

1255 – 1350

Welcome and Guest Lecture 1: Prof Majlinder Lako

1350 – 1420

Session 2: Systemic Effects on Vision

1420 – 1450

Session 3: Visual Evoked Potentials

1450 – 1505

Commerical Exhibitors Talks

1505 – 1600

Session 4: Poster Parade & Session

1515 – 1600

Afternoon Break & Commercial Exhibition

1600 – 1700

BriSCEV Business Meeting

1700 – 1830

Punting on the River Cherwell

1900 – late

Drinks Reception, Queens College, Dinner & Entertainment
Tuesday 29th September

0900 – 1030

Session 5: Case Presentations

1030 – 1100

Morning Break, Commercial Exhibition & Posters

1100 – 1145

Session 6: Guest Lecture 2: Dr Alun Barnard

1145 – 1245

Session 6: Retinal Genetics

1245 – 1345

Lunch, Commercial Exhibition & Posters

1345 – 1430

Session 7: Guest Lecture 3: Ms Srilakshmi Sharma

1430 – 1530

Session 8: Retinal Examination Techniques

1530 – 1545

Prizegiving & Conference Close

1545

Farewell Refreshment
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