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Welcome to Bradford

Welcome to Bradford for the 17th Annual BriSCEV Course and Conference.
Bradford is a diverse, vibrant and well-connected city in the heart of Yorkshire. Bradford was once the
wool capital of the world - it is an exciting time in the city, with new developments such as the
Broadway shopping centre, a new underground retail complex and the City Park.
As well as the city centre - home to the University's main campus - Bradford includes several smaller
towns and villages, each with their own distinctive character. From the pubs, clubs, galleries and
restaurants of the city centre to the hills and tea rooms of Ilkley and Haworth, and everything inbetween, you can find it all in Bradford.
The conference itself will be held in the Norcroft Conference Centre which is on the main campus of
the University of Bradford. The University of Bradford was granted its Royal Charter in 1966 when
Prime Minister Harold Wilson was installed as the University’s first Chancellor, but its journey started
134 years earlier in 1832, with the opening of the Bradford Mechanics Institute. Last year the
University celebrated its 50th Anniversary.

Norcroft Centre
The Norcroft Conference Centre is located on Tumbling Hill Street and it links the IPI and ICT buildings,

Location plan and nearest car parks

WiFi access
Download theCloud application and register for internet access.

Abstracts
Poster Presentations
Discrete Wavelet Transform of Pattern Electroretinogram Signals of Early Primary Open-Angle
Glaucoma
Homa Hassankarimi1, Ebrahim Jafarzadehpur2, Seyed Mohammad Reza Noori3, Fatemeh Radinmehr2.
1) Department of Medical Physics, School of Medicine, Iran University of Medical Sciences, Tehran, Iran. 2) Department of Optometry,
School of Rehabilitation Science, Iran University of Medical Sciences, Tehran, Iran. 3) Department of Medical Physics and Biomedical
Engineering, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran.

Purpose: To identify descriptors of pattern electroretinogram (PERG) waveforms in order to determine features
of the PERG for optimizing early primary open-angle glaucoma (POAG) diagnosis.
Methods: In this study, by MATLAB software, time domain (TD) analysis and discrete wavelet transform (DWT)
of the PERG of thirty normal eyes and thirty eyes with POAG, recorded by the International Society for Clinical
Electrophysiology of Vision (ISCEV) protocol in response to 0.8º and 16º black and white checkerboard stimuli,
were performed. DWT descriptors of PERG signals in level 6 and 7 of Daubechies 4 (db4), Daubechies 8 (db8),
Symlet5 (sym5), Symlet7 (sym7), Coiflet5 (coif5) wavelets were extracted. Signals were reconstructed by inverse
DWT. All data obtained by TD and DWT analysis were compared between both groups.
Results: In both check sizes significant attenuation of N95 amplitude was seen in the patient group. In small
stimuli, N95 descriptor (7N) of db8 had highest amount and compared to the POAG group showed meaningful
increase. In 16º check size, there was no significant difference. Strong correlation was between reconstructed
signals and originals (r = 0.99).
Conclusion: The DWT can quantify PERG responses more accurately. In agreement with TD and wavelet
coefficients domain result, 7N of db8 decomposition can be used as a good indicator for early detection of
POAG.

Exploring utility of a hand-held device to screen for generalised cone dysfunction in patients with
ABCA4 retinopathy
April Q Neville1, Talha Soorma1, Ana Fakin1, Christopher J Hammond2, Andrew R Webster1, Michel
Michaelides1, Omar A Mahroo1,2
1) Moorfields Eye Hospital and UCL Institute of Ophthalmology, London. 2) Departments of Ophthalmology and Twin Research and
Genetic Epidemiology, King’s College London

Purpose: Stargardt disease (ABCA4 retinopathy) can be classified by electroretinography (ERG) into three groups
(normal ERG; cone dysfunction; cone and rod dysfunction; Lois et al, Arch Ophthalmol 2001). A longitudinal
study showed that normal ERG at diagnosis is a favourable prognostic factor as a minority displayed clinically
significant electrophysiological deterioration on follow up (Fujinami et al., Am J Ophthalmol. 2013). In this study,
rapid photopic ERG recordings were made in clinic with a hand-held device to explore potential utility in
identifying normal generalised cone system function.
Methods: Photopic ERGs were recorded with the RETeval system (LKC Technologies Inc., Gaithersburg, MD,
USA) from patients with ABCA4-retinopathy. All had previously undergone conventional ERG testing. The device
measured pupil area and adjusted stimulus intensities to correspond to international standards. Parameters
were averaged from both eyes, and compared with normative values obtained from >500 subjects from the
TwinsUK cohort: amplitudes below the 5th centile from the normative cohort were deemed subnormal; peak
time delay was defined as >95th centile.
Results: 19 patients (mean age 36 ± 11 years; 10 female) underwent recordings. Ten patients had normal
parameters with the hand-held device; all ten had previously documented normal full-field ERGs on
conventional testing. Nine patients had one or more parameters outside the normative range as defined above:
of these, 7 had previously documented abnormalities on conventional testing; an additional patient’s ERGs were
reported as marginally subnormal.
Conclusions: In this exploratory study, all patients with normal photopic ERGs recorded with the hand-held
device also had normal ERGs on previous conventional ERG recording. Limitations of the study include small
sample size, and variable time period since conventional testing. Our data suggest rapid handheld ERG
recordings in clinic could potentially provide prognostic information, and invite exploration in a larger cohort.

A comparison of Grass strobe and LED photic stimulation.
Katrina L Prise1, Victoria Reynolds1, Dominique Versace1, Sian Handley1,2, Dorothy Thompson1,2, Alki Liasis1,2
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: A handheld strobe is an essential tool in paediatric electrophysiology. With the Grass stimulator
discontinued a comparable alternative will soon be required. The purpose of the study was to record retinal
responses employing a new LED photic stimulator and compare responses obtained to those evoked by the
neurophysiological gold standard Grass strobe.
Methods: A photometric study was carried out for each stimulator to establish luminance range and attempt to
find comparable LED strobe setting to the Grass stimulator. Skin ERGs were recorded under photopic conditions
using each stimulator in the same session, and laboratory using the same skin electrodes. The resulting ERG aand b-wave amplitudes and time to peaks were measured averaged across subjects and compared. The
averaged waveforms were also graphically displayed and overlaid to compare waveform morphology.
Results: Average luminance at the centre of each stimulator were measured and compared. This was to
establish LED stimulator settings equivalent to the Grass intensity settings to be used in ERG recordings. Both
stimulators employing an equivalent Grass 1 setting evoked similar ‘a’ wave amplitudes with similar time to
peak. As the equivalent Grass intensity increased, responses evoked by the Grass stimulator had larger
amplitude ‘a’ and ‘b’ wave components and shorter time to peaks compared to those evoked by the LED
stimulator.
Conclusion: Despite retinal responses being evoked by stimuli from both stimulators with similar luminance
characteristics, responses evoked by the LED stimulator resembles those evoked by dimmer Grass stimuli. This
can be attributed by the LED’s narrow concentration of light compared to the Grass wide field. The
characteristics of the LED and Grass’s concentration of light are discussed.

Human S-cone ERGs in Trichromats, Blue Cone Monochromats and Enhanced S-cone Syndrome.
J. Maguire1, N.R.A. Parry1,2,3 J. Kremers1,4, I.J. Murray3 & D. McKeefry1
1)School of Optometry and Vision Sciences, University of Bradford, UK. 2) Vision Science Centre, Manchester Academic Health Science
Centre, Manchester, UK. 3) Faculty of Biology, Medicine & Health, University of Manchester, UK. 4) Department of Ophthalmology,
University Hospital Erlangen, Germany.

Purpose: In this study, we wanted to characterise the response properties of the human S-cone ERG in normal
trichromats in both time and frequency domains. In addition, we also examined how the S-cone response was
affected in two pathological conditions; Blue Cone Monochromatism (BCM) and Enhanced S-cone Syndrome
(ESCS).
Methods: We recorded S-cone mediated ERGs using steady-state (sinusoidal) and transient (square-wave) silent
substitution stimuli. Responses were obtained from a total of 16 normal trichromatic observers as well as two
subjects with BCM and one with ESCS.
Results: Temporal response functions were obtained using steady-state sinusoidal, S-cone isolating stimuli (1000
Td, cone contrast = 0.25) which varied in temporal frequency between 5Hz to 75Hz. The functions obtained
were approximately low-pass in nature and response amplitudes fell below threshold criterion above 30Hz. The
S-cone ERGs elicited by square-wave, transient stimuli (onset = 250ms; offset = 250 ms) were characterised by aand b-waves with implicit times longer than those measured for the corresponding components in the L- and Mcone ERGs. In normal trichromats the S-cone response lacked a prominent positive offset d-wave which was
observed in the L- and M-cone responses. The S-cone ERGs obtained from the BCM and ESCS patients did
exhibit a more prominent offset response.
Conclusions: The results demonstrate that silent substitution stimuli can be used to generate ERGs that
selectively reflect S-cone mediated vision in humans. S-cone ERGs have response properties that are different to
those mediated by L- and M-cones. Furthermore, the results raise the possibility that differences in the ERG
waveforms observed in retinal pathologies that affect the S-cone system may reflect a re-organisation of S-cone
signal processing in these conditions.

Comparing Maculogix to Full Field Dark Adaptometry in Assessing Retinal Disease Endpoints.
Jasleen K Jolly1-2, Adam M Dubis4, Chris Hogg3, Charles L Cottriall1, Robert E MacLaren1-2
1) Oxford Eye Hospital, Oxford, UK. 2) Nuffield Laboratory of Ophthalmology, University of Oxford, UK. 3) Moorfields Eye Hospital, London,
UK. 4) NIHR BRC at Moorfields Eye Hospital and UCL Institute of Ophthalmology

Purpose: Dark adaptation is a standard methodology for assessing rod function. The test is undergoing a
resurgence as there are an increasing number of clinical trials for the treatment of rod-cone dystrophies. Dark
adaptometry is a long process and can be a burden on patients. The FST test (Diagnosys LLC, Cambridge, UK) and
the Maculogix® have been developed as alternatives to the Goldman Weekers dark adaptometer for the
characterisation of dark adaptation.
Methods: A group of patients with choroideremia underwent scotopic testing with both full field dark
adaptometry and FST using the Espion 2/3 (Diagnosys LLC, Cambridge, UK). A subset of patients underwent
localised measurements 5 degrees superior to the fovea using the AdaptDx (Maculogix®, PA, USA). The slope of
adaptation over the initial 18 minutes was compared using the 2 techniques. This was performed as part of an
ongoing gene therapy trial (NCT02407678).
Results: Characterisation of the types of dark adaptation curves will be presented, along with the related FST
values. The relationship between the 18 minute value and final threshold value will be presented in order to
better evaluate the validity of the Maculogix measures.
Conclusions: Dark adaptation measurements at 18 minutes appear to be predictive for final rod sensitivity. Both
the Maculogix and FST may be viable options for characterisation of rod function in patients with inherited
retinal dystrophies.

The perils of automatic cursoring on an EOG .
Andrew Carter
Electrophysiology Department, Moorfields Eye Hospital

Purpose : To examine how reliable automatic cursoring is when analysing EOGs.
Methods: EOGs were recorded using standard ISCEV parameters on four subjects using an Espion 3. The
software then automatically cursored the recordings and calculated the Arden index. The cursors were then all
placed manually and the Arden Index recalculated.
Results : For some subjects there were significant differences between the results produced by the 2 cursoring
methods.
Discussion: The differences were most marked when the subjects’ eye movements were less consistent or when
there was a drifting baseline.
Conclusion: This has highlighted the need to always check cursors are placed appropriately to ensure accuracy
of results.

Oral Presentations
Monday
Age-related phenotypes associated with nullzygosity and other mutations in ABCA4.
Anthony G. Robson1,2, Ana Fakin1,2, Kaoru Fujinami1-4, Anthony T. Moore1,2, Michel Michaelides1,2, John (PeiWen) Chiang5, Graham E. Holder1,2, Andrew R. Webster1,2
1) UCL Institute of Ophthalmology, London, UK. 2) Moorfields Eye Hospital, London, UK. 3) National Institute of Sensory Organs, National
Hospital Organization, Tokyo Medical Center, Tokyo, Japan. 4) Dept. of Ophthalmology, Keio University, School of Medicine, Tokyo, Japan.
5) Casey Molecular Diagnostic laboratory, Portland, Oregon.

Purpose: To investigate the range of age-related ERG and clinical phenotypes in patients with nullzygosity and
other ABCA4 genotypes.
Methods: Nineteen patients with biallelic truncating mutations (Group A), 27 with either a splicing mutation in
trans with a truncating mutation or homozygous for a splicing mutation (Group B); and 20 patients with the
most common ABCA4 missense change p.G1961E in trans with a null mutation (Group C, control group) were
ascertained. The clinical details and fundus autofluorescence (FAF) imaging were reviewed. The main ISCEVstandard ERG parameters were compared with normal values (N=137).
Results: Average age of onset was 8.4, 9.5 and 22.2 years for groups A, B and C, respectively. There was
significant correlation between age and area of decreased FAF in groups A and B (r=0.83 and 0.86, respectively;
p<0.001) but not in group C. There was generalized cone and rod system dysfunction in 10/11 patients from
group A; 13/15 from group B and ERGs were normal in group C. There was significant correlation between age
and DA 10 a-wave and LA 30Hz amplitudes for group A (R=-0.65 and - 0.61 respectively; p<0.05) and for group B
(R=-0.60 and -0.66 respectively, p<0.05; excluding 3/3 from group B with c.5714+5G>A). Most group B patients
had a similar phenotype to group A, but ERGs associated with splicing mutation c.5714+5G>A (3/3 cases)
indicated a milder phenotype.
Conclusions: Double null mutations in ABCA4 cause early onset visual loss, macular atrophy and early onset
generalised cone and rod dysfunction that worsens with age. Most splicing mutations show a similarly severe
phenotype, but significantly milder disease is associated with a splicing mutation c.5714+5G>A, suggesting
residual ABCA4 function. The null phenotype characteristics provide a baseline for further genotype-phenotype
correlations and may inform the design and interpretation of novel treatment trials.

An extended ISCEV protocol for DA Red Flash ERGs – consultation
Thompson DA1,2, Fujinami K3, Perlman I4, Hamilton R 5,6, Robson AG 7,8
1) The Tony Kriss Visual Electrophysiology Unit, Clinical and Academic Department of Ophthalmology, Great Ormond Street Hospital for
Children, London, UK. 2) UCL Great Ormond Street Institute for Child Health, London, UK. 3) Laboratory of Visual Physiology/Ophthalmic
Genetics, Division for Vision Research, National Institute of Sensory Organs, National Hospital Organization, Tokyo Medical Centre, Japan.
4) Ruth & Bruce Rappaport Faculty of Medicine, Technion-Israel Institute of Technology, Haifa, Israel. 5) Department of Clinical Physics
and Bio-engineering, Royal Hospital for Children, NHS Greater Glasgow & Clyde, Glasgow, UK. 6) College of Medical, Veterinary and Life
Sciences, University of Glasgow, Glasgow, UK. 7) Electrophysiology Department, Moorfields Eye Hospital, London, UK. 8) UCL Inst. of
Ophthalmology, London, UK.

Purpose: To review the stimulus parameters and clinical applications of the dark adapted red flash ERG for the
purposes of drafting ISCEV extended protocol guideline.
Methods: The dark-adapted (DA) red flash ERG was one of 8 protocols that the ISCEV board in 2015 agreed
should be developed into extended protocol based on the 2012 membership survey of clinical ERG practice
(http://www.iscev.org/misc.html#erg-survey2013). A systematic review was carried out and the specification of
red flashes used for ERGs were extracted along with clinical applications. Wider consultation with the ISCEV
membership is underway.
Results: The term x-wave was applied to the first of two positive waves arising 30-50ms after stimulation of the
DA retina by scotopic red flashes, by Motokawa in 1942 and Adrian in 1945. They independently used chromatic
stimuli to distinguish colour vision anomalies. These and subsequent studies found the DA red flash x-wave was
absent in protanopia. The x-wave was thus attributed to the DA cone system and the second positive peak, the
b-wave, to the rod system.
A few reports are explicit about red flash ERG parameters and published luminance and wavelength values
range from 0.01 -2.25cd/m-2 and λ >605nm. Others describe scotopically matching the amplitude of the 2nd bwave of the red flash stimulus (the rod b-wave) with the amplitude of the rod driven b-wave produced mainly by
blue flashes, but do not report values. Another suggested adjusting the luminance of the red flash luminance
until the x-wave reaches a criterion value. The DA red flash ERG is used in the differential diagnosis of
achromatopsia, cone dystrophy and in other disorders of cone system dysfunction when the x-wave is
attenuated and delayed, and in “Bradyopsia” (RGS9- and R9AP-retinopathy), when the DA cone x-wave is
preserved in the absence of ISCEV LA ERGs. The DA red flash ERG can help determine the origin of residual DA
ERGs in cases of rod dysfunction, when for example the DA ERGs may be severely abnormal and may appear
electronegative with additional a-wave reduction in cases of fundus albipunctatus (RDH5-retinopathy), Oguchi
disease (SAG- or GRK1- retinopathy) or vitamin A deficiency. In most published cases the red flash ERG is
recorded after ≤ 20 minutes DA. To shorter DA periods the x-wave may be elicited without the following rod bwave, shown to be helpful in abbreviated protocols for children. A scotopic red flash can be better tolerated
than photopic flashes if a patient has photophobia or
strong Bell’s phenomenon.
Conclusions: After the standard ISCEV DA of 20 minutes the choice of red flash luminance is a compromise
between temporally separating the x- and b-waves with dimmer flashes ~ 0.03 cd/m2 or enhancing the x-wave
transient amplitude with stronger flash strengths ~ 0.3 cd/m2- 2.5 cd/m2, whilst accepting the x- and b-waves
begin to merge. The diagnostic specificity of the x-wave carries a caveat that it may be absent in 1% of
population affected by protanopia.

Assessing the viability of an external peer review scheme for visual electrodiagnostic test reports
J Cowe1, L Brown2, D Peet1
1) Medical Physics Department, University Hospitals of Leicester NHS Trust (UHL), 2) Sheffield Teaching Hospitals Foundation Trust (STH),

Aims: Peer review can be a powerful tool in improving quality of care and services. It can also demonstrate a
commitment by professionals to maintain their practice at a consistently high standard. This pilot study aimed
to investigate the viability of introducing an external peer review scheme for centres reporting on visual
electrodiagnostic tests.
Method: Two centres, UHL and STH collaborated. Redacted reports from each centre were exchanged for
review. In considering the viability of an external peer review scheme a number of aspects were considered,
including electronic review versus regular face-to-face meetings, the number of reports, the process and the
application of such a scheme.
Results: It was concluded that electronic review offered the most flexibility, allowing a national scheme to be
established more readily. This could be complemented by an annual or biannual meeting of reviewers to discuss
case studies and standardisation. The ability to evidence reviews was also deemed important. It would be vital
for those involved in IQIPS, or similar, and demonstrates involvement in a continuous improvement programme
which is key for services, staff and, most importantly, patients. Electronic review was the easiest method for
providing this evidence. The number of reports may differ depending on patient numbers and the criteria
determined for report selection; reports should have sufficient complexity and feedback should be constructive,
providing a means of learning and development (both personal and service). Peer review can be time consuming
so there needs to be a practicable approach taken in determining the criteria (and therefore number of reports).
Reports should be reviewed within 2 weeks of a review request. Reviewers need to be experienced in reporting
and should be able to cover both technical and clinical aspects. Accreditation of reviewers should be considered.
Centres without accredited reviewers should not be precluded from joining the scheme.
Conclusion: An external peer review scheme is viable and indeed should be adopted. The responsibility for
clinical interpretation remains with the test centre; peer reviews only provide opinions/suggestions. Further
consideration needs to be given to whether such a scheme would be backed by BriSCEV and who would coordinate it.

Tuesday
The Anomalous M-cone ERG: Psychophysical and Pupillary Correlates.
Neil Parry1,2,3, Ian Murray2, Declan McKeefry3, Jan Kremers3,4
1) Vision Science Centre, Manchester Royal Eye Hospital, UK. 2) Division of Pharmacy & Optometry, School of Health Sciences, University
of Manchester, UK. 3) School of Optometry & Vision Science, University of Bradford, UK. 4) Department of Ophthalmology, University
Hospital Erlangen, Germany.

Purpose: We previously reported anomalous electroretinograms (ERGs) to M-cone isolating stimuli. L-cone
increments produce conventional ERGs, with a- and b-like onset waves and a d-like offset wave. M-cone
increments produce an offset ERG to a cone increment and an onset ERG to a decrement, leading us to predict
that M-cone increments appear to get dimmer. Here we test this psychophysically and with the pupillary light
response (PLR).
Methods: M- and L-cone pulses were generated on an Espion ColorDome ganzfeld, modulating the red, green,
amber and blue primaries to produce triple silent substitutions. For L-cone stimulation, M-cone, S-cone and rod
activation was unchanged. For M-cone stimulation, L-modulation was held constant. Luminance bias (LB)
between 0.65 and 1.35 was applied to the onset phase, multiplying the luminance of each primary by the value
of LB. Thus, LB = 1.0 meant ‘pure’ cone isolation; LB < 1 gave a luminance decrease and LB > 1 an increase.
Psychophysically, a series of L- or M-cone increments were presented, with 15 values of LB, each repeated 10
times and randomised. The subject responded ‘dimmer’ or ‘brighter’ in a 2AFC paradigm. To measure PLR, the
ganzfeld camera output was fed into a LiveTrack pupillometer, which sampled pupil diameter every 10ms and
fed this back to the Espion, allowing us to measure averaged PLR triggered by onset/offset of a 1000ms cone
pulse.
Results: In the 2AFC task, M-cone increments (LB=1.0) were perceived as dimmer than the background, whilst Lcone increments were perceived veridically (brighter). The pupil contracted when the M pulse was switched off
whilst L pulses and white light stimuli showed a conventional contraction to onset. Adding or subtracting
luminance forced the response to be dimmer or brighter and allowed us to measure the point where no
brightness change was seen.
Conclusions: Both the ERG and pupil data imply that the effect is located at an early (retinal) stage although
brightness is conventionally thought to be encoded in the cortex. Certainly perception follows the retinal
response. It is likely that the basis of the effect lies in retinal cone opponency although its mechanism remains
unclear.

The robust Fourier Series recovery of the ERG from low SNR recordings contaminated with blink and
eye movement artefacts

Fisher AC, Eleuteri A, Elt M, Hagan RP
Dept. of Physics, Univ. of Liverpool, and Dept. of Medical Physics & Clinical Engineering, Royal Liverpool Univ. Hospital

Purpose: To present a statistically robust method of estimating the transient electroretinogram (ERG) in
extremely poor recordings (low SNR) contaminated by continuous noise (electrode noise, EMG, exogenous
electrical interference) and discontinuous noise (eye-movements and blinks). This method obviates the
requirement for ‘artefact rejection’ based on an arbitrary fixed threshold. The presentation will include a brief
description of the Fourier Series expansion and an introduction to the principles of robust statistics.
Method: A series of ERG’s was recorded in normal subjects, containing numbers of prescribed eye movements
and blinks. Autoregressive (ARMA) models were derived using the Burg algorithm over a range of explicit SNR’s.
The ERG record was recovered from its Fourier Series representation over 9 harmonics using a robust
implementation. p values were derived for all estimates.
Results: The robust estimator was validated in Monte Carlo realisations of the ARMA model with expected high
levels of performance for amplitudes and p values. In estimations in the raw data sets, high levels of statistical
agreement were achieved for each subject across no-noise:noise series. In comparison, the recovery by
ensemble averaging performed relatively poorly.
Conclusion: The robust estimation in the ERG in the frequency domain via the Fourier Series, as presented here,
is novel and offers an important advance in clinical ERG measurement. The algorithm and an Internet tool is
available.

A Blue on amber light adapted ERG protocol for clinical use
Herman Talsma, Frans Riemslag, Maria van Genderen,
Bartiméus, Diagnostic Centre for complex visual disorders, Zeist, The Netherlands
Purpose: To distinguish the contribution of S-cones and rods to the light adapted ERG elicited by flashes of blue
light on an amber background (BonA) and amber flashes on a blue background (AonB).
Methods: We measured light adapted ERG responses to blue and amber flashes in patients with different retinal
disorders, in addition to the standard ISCEV light adapted ERG. We used a Ganzfeld stimulus elicited with light
emitting diodes. Blue flash ERGs (465 nm, 2 cd.s.m-2) were obtained after light adaptation to an amber
background (598 nm, 15 cd.m-2). Amber flash ERGs (598 nm, 2 cd.s.m-2) were obtained after light adaptation to a
blue background (465 nm, 15 cd.m-2). Responses were matched and subtracted, minimizing the contribution of
the inner retinal responses (OP’s). In an additional experiment with normal subjects we increased flash
intensities for the amber flash (2 cd.s.m-2 to 15 cd.s.m-2) and diminished the blue flash intensities: (2 cd.s.m-2 to
0.02 cd.s.m-2).
Results: The AonB responses in normal subjects were comparable with the ISCEV LA 3cd.s.m-2 ERG whereas the
BonA gave a larger response with an earlier a-wave and a later b-wave. In patients with achromatopsia and with
Enhanced S-cone Syndrome (ESCS) the AonB response was absent. In achromatopsia the BonA response was
decreased but had the same implicit time as in normal subjects. In patients with ESCS the BonA gave a large
response but with a delayed a-wave and b-wave. We found characteristic BonA and AonB responses also for
CSNB and Bornholm. In the additional experiment to match the receptor component by increasing the amber
stimulus and decreasing the blue flash intensity we found a constant delay between the timing of the a-wave
and the first two OP’s.
Conclusions: Analysis of the ERG responses in this protocol in patients with different visual disorders shows
different components that can be related to the disease. Whether this protocol is sufficient to be able to
differentiate between the different receptor components is yet to be determined.

The SHERG (shorter ERGs) study: design and rationale for an investigation of the effect of shorter
dark-adaptation on ERGs in a large patient cohort
R Hamilton 1,2, K Graham1,3, R Hagan4, S Walker3, L Steele3, H Murray5
1) Department of Clinical Physics and Bioengineering, Royal Hospital for Children, Glasgow, UK; 2)College of
Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, UK; 3) Glasgow Centre for Ophthalmic
Research, Gartnavel General Hospital, Glasgow, UK; 4)Department of Medical Physics and Bioengineering, Royal
Liverpool University Hospital, Liverpool, UK; 5) Robertson Centre for Biostatistics, Institute of Health and
Wellbeing, University of Glasgow, Glasgow, UK
Purpose: To design a study which investigates whether shorter dark-adaptation alters normal/abnormal
classification rates for ISCEV standard dark-adapted (DA) full-field ERGs in adult patients.
Methods: A literature review was conducted to understand the rationale behind the ISCEV-stipulated 20
minutes dark adaptation. A minimally-invasive (skin electrodes; no pupil dilatation) preliminary study of healthy
subjects mapped changes in the DA 0.01 and DA 3 ERGs over 20 minutes of dark adaptation. A larger,
prospective, two-centre patient study was designed whose sample size, guided by retrospective audit of
normal/abnormal ERG classification rates from the two participating electrodiagnostic units, was calculated to
address the research question.
Results: The literature suggests that it is possible that DA ERGs may cease to change noticeably after less dark
adaptation than the currently stipulated 20 minutes. Halving dark adaptation from 20 to 10 minutes had no
measureable effect on the DA 3 ERG and caused only 10% amplitude loss for the DA 0.01 ERG b-wave amplitude
in the preliminary study. We propose the normal/abnormal classification rate of the DA 0.01 ERG as the primary
outcome measure as it is most susceptible to shorter dark adaptation, and because normal/abnormal
classification is a clinically-relevant outcome. Based on audit, a sample size of 262 patients will have 80% power
(1-sided α 0.025) to show that 10 minutes is equivalent to 20 minutes, within the 5% equivalence limit, if that is
the case. A paired-test protocol is proposed, comparing 10 and 20 minute DA ERGs from each patient during
routine clinic appointments. The research has received a favourable ethical opinion (UK Health Research
Authority 17/SC/0194), is sponsored by Greater Glasgow & Clyde Health Board (GN17OP146), and is registered
with ClinicalTrials.gov. Recruitment will begin in August 2017.
Conclusions: The SHERG study will provide evidence of any clinical impact of shorter dark adaptation on DA
ERGs.

Upgrading the Grass PS series stroboscopes.
Chris Hogg
Moorfields Eye Hospital
Purpose: The Grass PS22 and PS33 range of xenon discharge lamp based stroboscopes have long been a
valuable if uncertified piece of equipment in the visual electrophysiology laboratory. However they have not
only been out of production for some years, but the existing units are reaching the end of their useful lives, and
spare parts / consumables are not readily available.
Methods: A ‘simple’ set of LED drive electronics will be described, along with modification to the Grass lamp
itself, which will allow a near direct replacement for the PS series devices with a number of added advantages.
Results: The prototype system has been used for several months to good effect, primarily for flash VEPs.
Additional improved devices are now under construction to replace other units in our clinical environment
Conclusion: Using LED ‘light engines’ provide a simple and intrinsically safe replacement for the xenon lamp.
Whilst the driver electronics as presented are relatively complex, it is not beyond anyone with reasonable DIY
skills to assemble. If it is built ‘in house’ for ‘in house’ use, the regulations do not require complex approvals,
although a local safety check by physics / EBME would be sensible.
Full assembly details will be made available, including PCB artwork.

PLENARY PRESENTATIONS
Guest Lecture 1
Prof. Chris F Inglehearn, Professor of Molecular Ophthalmology, Section of Ophthalmology and
Neurosciences, Leeds Institute of Molecular Medicine, School of Medicine, University of Leeds.
Unravelling the complexities of inherited retinal dystrophies.
Brief synopsis; When I first began researching the causes of inherited retinal dystrophies in the late 1980s,
ophthalmologists had classified Retinitis Pigmentosa, cone and cone-rod dystrophies and Leber congenital
amaurosis according to inheritance pattern and into various clinical subtypes, but virtually nothing was known
about the primary cause of these conditions. Genetic approaches have since implicated mutations in over 250
different genes, causing defects in several well characterised pathways, including phototransduction, cilia
formation, pre-mRNA splicing and the recycling of the 11-cis-retinal chromophore. In this talk I will overview
our current understanding of the complexity of IRDs, the implications for the diagnosis and treatment, and what
challenges remain, both for researchers and for the health service professionals who care for patients with IRDs.

Guest Lecture 2
Dr Kamron Khan, St James University Hospital, Leeds
Multimodal investigations in the management of inherited retinal disease.
Diagnosing and managing patients with inherited retinal disease can be challenging, as no single test offers
100% sensitivity or specificity. Consequently, a number of complementary investigations are often necessary to
make a diagnosis. In this talk I aim to review the range of different techniques that are currently available for
assessing retinal structure and function, and discuss how these phenotypic data may be used to interpret the
results of genetic testing.

Guest Lecture 3
Dr Annette Allen, Division of Neuroscience & Experimental Psychology, University of Manchester.
The Role of Intrinsically Photosensitive Retinal Ganglion Cells in Vision
It is now ~15 years since the discovery of a third class of photoreceptor within the mammalian retina - so-called
intrinsically photosensitive retinal ganglion cells (ipRGCs). In that time, it has become clear that ipRGCs are quite
unlike rod and cone photoreceptors, being specialised to provide a signal of long-term light intensity, which is
especially important in coordinating reflex/subconscious light responses (like the photo-entrainment of our
body’s circadian clock, or the setting of our pupil size). Evidence also points towards a role for ipRGCs in
regulating the primary visual pathway, modulating the activity of retinal circuits and also providing a percept of
brightness. Here, I will provide an overview of some of the ways in which we have explored the contribution of
ipRGCs to this aspect of vision by combining concepts of receptor silent substitution with electrophysiological
measures of visual function, primarily using lab mice. With this approach, we have been able to describe the
ways in which ipRGCs modulate retinal physiology and regulate the information relayed from retina to brain,
and ultimately explore how those techniques can be used to understand the importance of ipRGCs in human
visual physiology and perception.
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