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BriSCEV Course: The EOG
00
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09 – 09
0905 – 1005
1005 – 1030
1030 – 1130
1130 – 1200

Welcome – Dr Lawrence Brown, BriSCEV Education Officer
Origins of the EOG - Dr Paul Constable
Coffee break
The genetic & clinical aspects of the EOG – Prof. Bart Leroy
EOG practical demonstration

1200 – 1250

Lunch for all & commercial exhibition
BriSCEV Conference

50

12 – 12

55

Welcome from host, Dr Jonathan Whittle, Ophthalmologist, NHS Lothian

Oral Session One
Chairs: Prof. David Keating & Dr Stuart Parks: Techniques I
55
35
Guest Lecture 1: Prof. Andy McNaught, Cheltenham Eye Clinic & Cranfield University,
12 – 13
Bedfordshire: Hyperspectral Imaging and Retinal Oximetry
1335 – 1350
Robson J. Red, white and blue (or cyan)?
1350 – 1405
Shaheen S, Hamburg S, Lewis S, Singh A, Hogg CR, Neveu MM, Robson AG, Holder GE.
Comparison of dark-adapted ERGs to standard and bright flashes in controls and patients
05
20
14 – 14
McKeefry D, Kommanapalli D, Challa NK, Murray IJ, Kremers J, Parry NRA. Characterising
human L- and M-cone ERGs using a 4-primary system
20
35
Poster parade: 1 minute presentations of poster content:
14 – 14
Murphy R; Fisher AC; McKernan L; Hagan R; Preena T; Calcagni A; Neveu MM.
Poster Session One
Chairs: Dr Neil Parry & Dr Anthony Robson
35
00
14 – 15
Posters; Exhibitors; coffee
Oral Session Two
Chairs: Prof. Colin Barber & Dr Magella Neveu: Techniques II
00
15
15 – 15
Fisher AC, Teymouri R, Eleuteri A, McCulloch DL. Fully-automated characterisation of the
ERG: a readily-accessible implementation generalisable across most clinical platforms
15
30
15 – 15
Fox M, Barber C, Keating D, Perkins A. A comparison of multifocal VEPs elicited by CRT and
LCD monitors
30
45
15 – 15
Riemslag FCC, Talsma H, van den Born I, van Genderen M. 2D and 1D Laplacian electrode
configuration versus monopolar derivations
1545 – 1600
Parry N. The ERG wave we never talk about
1600 – 1610
1610 – 1720

Short comfort break
Business meeting (or tour of the Royal College: sign up at registration desk)

1800 – late

Whisky Tour (6pm), followed by dinner (7.30pm), at the Scotch Whisky Heritage Centre.
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Oral Session Three
Chairs: Dr Vikki McBain & Mr Chris Hogg: Paediatrics
0900 – 0915
Westall CA, Kumarappah A. Diagnosis of Vigabatrin toxicity in infancy is predictive of oculovisual defect in childhood
15
30
09 – 09
Hamilton R, McGlone L, McCulloch DL, MacKinnon J, Bradnam MS, Mactier H. Vision in six
month old infants born to mothers prescribed methadone
30
45
09 – 09
Thompson D, Russell-Eggitt I, Allen L, Liasis A, Jägle H, Grünewald S. ERGs in
developmentally delayed children with failure to thrive: facilitating diagnosis of PMM2CDG
45
10
09 – 10
Commercial presentations
Representatives from exhibitors Diagnosys, Kelvin Vision, Roland & StatOne will make five
minute presentations

Poster Session Two
Chairs: Dr Neil Parry & Dr Anthony Robson
10
35
Posters; Exhibitors; coffee
10 – 10

Oral Session Four
Chairs: Mr David Sculfor & Mr Richard Smith: From laboratory to clinic
35
15
10 – 11
Guest Lecture 2: Prof. Baljean Dhillon, NHS Lothian & University of Edinburgh:
Regenerative ophthalmology
Case presentations
1115 – 1200

Poster Session Three Chairs: Dr Neil Parry & Dr Anthony Robson
1200 – 1300
Posters; Exhibitors; lunch

Oral Session Five
Chairs: Dr Dorothy Thompson & Dr Jonathan Whittle: Medical Retina
1300 – 1340
Guest Lecture 3: Dr Geoffrey Millar, NHS Lothian: Historical aspects of ophthalmology
1340 – 1355
Robson AG, Davidson AE, Sergouniotis PI, Mackay DS, Wright GA, Waseem NH, Moore AT,
Plagnol V, Holder GE, Webster AR. Phenotype-genotype correlation in patients with occult
macular dystrophy associated with heterozygous RP1L1 variants
55
10
13 – 14
Georgiou AL, Neveu MM, Robson AG, Hogg CR, Holder GE: Electrophysiological and clinical
features of maternal inherited diabetes and deafness (MIDD)
1410 – 1425
Ba-Abbad R, Robson AG, Yap YC, Moore AT, Webster AR, Holder GE. PRPH2 mutations as a
cause of electronegative ERG
1425 – 1440
Shinhmar H, Neveu MM, Holder GE. Didanosine-associated retinal toxicity: a case study
1440 – 1455
Cottriall C, Groppe M, MacLaren R. Making the blind see: experiences with retinal implant
surgery at Oxford Eye Hospital
1455 –

President’s concluding remarks
Prize giving
Delegates are invited to the Royal College’s Museum for a farewell drink and canapés
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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: if you get
your name card initialled by all four, you will be entered into the prize draw for a bottle of whisky.
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BriSCEV 2013 Social Events
Sunday 23rd June
7 pm for 7.30 pm: Early arrival dinner at No. Ten Restaurant, Ten Hill Place Hotel, Royal College of
Surgeons

Monday 24th June
4.10 pm: Those who do not wish to attend the Business Meeting are welcome to join Dr Geoffrey
Millar, Ophthalmologist and Guest Lecturer, on a tour of the Royal College. Please sign up at the
registration desk.

Monday 24th June
6pm: Tour & Dinner at The Scotch Whisky Heritage Centre, 354 Castlehill, The Royal Mile,
Edinburgh, EH1 2NE. 6pm tour; 7.30pm dinner
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Welcome
Welcome to the 11th course and conference of the British Society for the Clinical Electrophysiology
of Vision at the Royal College of Surgeons of Edinburgh.
Edinburgh has a rich medical history and is a fitting place for this meeting because it was in the
University’s Medical School that the physicist James Dewar and the physiologist John Gray
McKendrick, pioneers of visual electrophysiology, recorded the ERG (and – less widely discussed –
the VEP) in vivo from animals and humans.

The Royal College of Surgeons of Edinburgh is over 500 years old, being formed in 1505 by the city’s
barber-surgeons as a craft guild and then granted a royal charter in 1506 by King James IV of
Scotland. The original meeting place known as Old Surgeons Hall at High School Yards was
completed in 1647. The current building, designed by the notable architect Sir William Henry
Playfair, was completed and occupied in 1832.
The college has had many eminent and illustrious Fellows such as Lister and Simpson who
contributed significantly to the modern practice of surgery and some, such as Traquair, Sinclair and
Argyll Robertson, specifically to ophthalmology. Other Fellows have inspired fictional characters: Sir
Joseph Bell, one of Conan Doyle’s teachers at the Edinburgh Medical School is considered to be the
inspiration for Sherlock Holmes.
There is much to Edinburgh’s medical history and not all of it palatable in the case of army surgeon
Dr Robert Knox and the “resurrectionists” Burke and Hare but it has provided material for great
writers from Robert Louis Stevenson to Ian Rankin. The museum in the College is well worth a visit
and for those staying on after the conference there is much to see in this city.
Finally, a word of advice if talking to the locals: please don’t mention the trams!

Jonathan Whittle, June 2013
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Oral Session One: Techniques I
Guest Lecture 1:

Prof. Andy McNaught: Hyperspectral Imaging and Retinal
Oximetry

Notes:

Page | 9

BriSCEV 2013 Edinburgh

11th Annual Meeting

RED, WHITE AND BLUE (OR CYAN)?
John Robson
University of Houston College of Optometry, USA
The idea of defining a standard procedure for clinical electroretinography was first mooted by ISCERG, the
International Society for Clinical Electrophysiology (now ISCEV) as long ago as 1961, but the first Standard
was only published in 1989.
The 1989 publication specified, as have all subsequent revisions, five basic recordings all of which were to be
made using a diffuse brief white ganzfeld (full-field) flash. However, none of the Standard publications, nor
the preceding preliminary reports, provide any explicit rationale for choosing white as the colour of the
stimulus, though it may reasonably be inferred that the originators of the Standard supposed that there was
no practicable source of the very bright brief flashes that were needed other than a xenon discharge tube.
Moreover it was no doubt accepted that the wavelength range could not be reduced with a coloured filter to
obtain a near monochromatic (coloured) light without unacceptably reducing the luminance. It may be
noted, however, that in the several revisions of the Standard prior to the 2008 update the description of the
“rod response” (the response to a white stimulus of 0.01 phot cd s m-2) included the statement “a blue
stimulus is equally appropriate if equated to the white standard”, though how this equality could be
ascertained was never explained. It may also be noted that it has been suggested at various times that a
dark-adapted response to a red flash provides sufficiently useful information to make it appropriate to add
this as a sixth standard test.
There are many problems associated with the definition, generation and calibration of a “white” stimulus
which are difficult if not impossible to circumvent and one may reasonably ask, given that flash tubes are
now obsolescent and LEDs are the preferred light source in most lighting applications (including current ERG
equipment), whether it is not time to abandon the use of white light in favour of using the nearmonochromatic light from cyan LEDs (light that peaks around 500nm and has a bandwidth of about 30nm
and is used as “traffic light” green). An overwhelming technical and scientific case can be made for the
desirability of making this substitution, but it is not easy to see how the transition from “white” to cyan (or
possibly to cyan and red) could be made within the current ISCEV Standard framework.

Notes:

Page | 10

BriSCEV 2013 Edinburgh

11th Annual Meeting

COMPARISON OF DARK-ADAPTED ERGS TO STANDARD AND BRIGHT
FLASHES IN CONTROLS AND PATIENTS
Saddaf Shaheen1, Sarah Hamburg1, Selma Lewis1, Amar Singh1, Chris R Hogg1,2,
Magella M Neveu1,2, Anthony G Robson1,2, Graham E Holder1,2
1

Moorfields Eye Hospital, London, UK; 2Institute of Ophthalmology, UCL, London, UK

PURPOSE: To compare the dark-adapted ISCEV-standard ERG (DA 3.0) with brighter flash ERGs (DA 10.0 and
DA 30.0) in normal controls and clinical patients.
METHOD: A retrospective analysis of full-field ERGs was performed in 78 consecutive patients. The diagnoses
varied. Gold foil electrodes and the same Ganzfeld stimulator and recording system were used. All
underwent full-field ERG testing according to the ISCEV standards. Dark-adapted ERGs were additionally
recorded to bright flashes (DA 10.0 and DA 30.0) as suggested by ISCEV. The ERG a- wave data were
compared with those obtained in 15 normal subjects.
RESULTS: The DA 3.0 ERG a-wave had a bifid like appearance in 54 patients and 7 controls. The first negative
a-wave peak was more prominent than the second in 36 patients and in 4 controls; the second peak was
more prominent or equal to the first in the remainder. The DA 10.0 and DA 30.0 ERG a-waves had only a
single negative a-wave peak of higher amplitude than in the standard ERG in all cases. The DA 10.0 ERGs
revealed subnormal a-waves in 3 of 78 cases with normal DA 3.0 ERGs (first negative peak). There was no
significant difference between DA 30.0 ERG and DA 10.0 ERG amplitudes although the DA 30.0 ERG a-wave
peak time was consistently shorter (mean peak time was 13ms for DA 10.0 and 11ms for DA 30.0). There was
no significant difference in the mean amplitude or mean peak time of the b-waves between DA 10.0 and DA
30.0 ERGs, including those recorded from one patient with an electronegative ERG.
CONCLUSION: The ISCEV-standard DA 3.0 ERG a-wave shape is variable. The DA 10.00 ERG has a more
consistent, larger and better-defined a-wave facilitating measurement and reducing the chance of
measurement errors. It can be more sensitive to rod photoreceptor dysfunction, reflecting the physiological
origins of the components, as it has been previously established that only the first 8ms or so of the a-wave
have a photoreceptor origin. Increasing the flash strength from 10 to 30 cd s/m2 provided no additional
diagnostic information.

Notes:
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CHARACTERISING HUMAN L- AND M-CONE ERGS USING A 4-PRIMARY
SYSTEM
D McKeefry1, D Kommanapalli1, NK Challa2, IJ Murray3, J Kremers4, NRA Parry5
1

Bradford School of Optometry and Vision Science, Bradford University, UK; 2Research faculty,
Electrophysiology laboratory, L.V. Prasad Eye Institute, India; 3Faculty of Life Sciences, University
of Manchester, UK; 4Dept of Ophthalmology, University Hospital Erlangen, German; 5University of
Manchester Academic Health Science Centre and Vision Science Centre, Manchester Royal Eye
Hospital, UK
Purpose: In this study we examined the response characteristics of human ERGs elicited by L- and M-cone
isolating stimuli. The stimuli were generated using a 4 primary LED ganzfeld stimulator (Diagnosys
ColorDome) enabling triple silent substitutions and therefore selective L- and M-cone based responses.
Isolation of L- or M-cone activity was verified in dichromatic observers.
Methods: Transient L- and M-cone specific ERGs were generated using square wave and ramped
onset/offset temporal profiles. In addition, steady-state responses were recorded in response to sinusoidal
flicker across a range of temporal frequencies (5– 100Hz). All stimuli were equated in terms of cone
modulation (cone contrast = 0.11) and retinal illuminance (12,000 trolands). ERGs were recorded from six
trichromats and two dichromats using a DTL fibre electrode.
Results: Transient responses to the onset of L-cone isolating stimuli generated ERGs with characteristic aand b-waves, followed by a clear offset response. ERGs to the onset and offset of M-cone isolating stimuli
appeared to be reversed in polarity relative to the L-cone responses. M-cone stimulus offset generated a
response with a- and b-waves similar to that elicited by the L-cone onset stimulus, whilst the onset of the Mcone stimulus elicited a response similar to the L-cone offset. Differences between the L- and M-cone ERGs
were also observed in the steady-state sinusoidal flicker responses as a function of temporal frequency. The
polarity reversal described above was manifest as a phase difference of 180° at lower frequencies (<30Hz)
and this phase shift gradually reduced as temporal frequency was increased, and became zero at 50Hz.
Above 15Hz M-cone ERGs were markedly attenuated in comparison to the L cone response which
predominates at higher temporal frequencies.
Conclusions: Our results demonstrate that L- and M-cone specific ERGs can be recorded from the human
retina in response to pure cone isolating stimulation and that differences between the L- and M-cone
responses are indicative of a post-receptoral origin for these responses.

Notes:
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SENSORINEURAL HEARING LOSS AND INNER RETINAL DYSFUNCTION
Murphy R1, Neveu MM1,2, Hogg CR1,2, Moore A1,2, Pefkianaki M1, Robson A1,2,
Holder GE1,2
1

Electrophysiology Department, Moorfields Eye Hospital, London, UK; 2Institute of
Ophthalmology, University College London, London, UK
Aims – To report a series of patients with sensorineural hearing loss and inner retinal dysfunction.
Method – Five patients (aged 7–56 years at baseline) with sensorineural hearing loss and electronegative
bright flash ERGs (DA 11.0 ERG) were identified from the departmental database. The clinical and
electrophysiological findings were reviewed. Four had undergone full field ERGs incorporating the ISCEV
standards using gold foil corneal electrodes. One young patient was tested using peri-orbital skin electrodes
according to a paediatric protocol. Photopic On-Off ERGs (duration 200ms) and S-cone ERGs were performed
in three cases. Pattern ERGs were recorded in five patients using standard (12 x 15 degrees) and/or large (24
x 30 degrees) stimulus fields. Electrophysiology was repeated in the oldest patient ten years later.
Results – Four patients were found to have symmetrical hearing loss ranging from mild to severe bilaterally;
one patient had profound sensorineural hearing loss on the right and borderline normal hearing thresholds
on the left. No patient had a family history of Usher syndrome. Visual acuities were normal in all but one
patient (right eye 6/9, left eye 6/12 Snellen) and all were otherwise visually asymptomatic, with no
significant evidence of nyctalopia. Fundi were normal in four cases and showed pigmentary disturbance
unilaterally in one patient similar to that seen in rubella. Dark-adapted (DA 11.0) ERG a-waves were normal
but waveforms were distinctly electronegative bilaterally in three and mildly electronegative in two patients.
Light-adapted ERGs (LA 3.0) had a low b:a ratio in one patient and were normal in the others. Photopic OnOff ERGs showed a reduction in the b:a ratio of the On response in two patients with a suspicion of a
reduction of the On response in the third patient. S-cone ERGs were present in two patients with the third
showing good preservation of the L/M cone component but loss of the S-cone component. Pattern ERGs
were normal in all subjects at baseline. The oldest patient had stable full-field ERGs and showed bilaterally
reduced pattern ERG responses at follow up.
Conclusion – Some patients with sensorineural hearing loss have generalised retinal dysfunction at a level
that is post-phototransduction. Visual electrophysiology is essential to identify these cases. The aetiology of
this previously unreported (PubMed search) association between sensorineural hearing loss and an
electronegative ERG is yet to be determined.

Notes:
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ESTIMATING THE STEADY-STATE AND TRANSIENT ERG FROM A ROBUST
FOURIER SERIES APPROACH
AC Fisher, A Eleuteri, RP Hagan, R Teymouri
Department of Medical Physics and Clinical Engineering, Royal Liverpool University Hospital, and
Department of Physics, University of Liverpool
Purpose: To present a practical statistical method of estimating the steady-state and transient ERG in
extremely poor recordings (very low SNR) contaminated by continuous noise (electrode noise, EMG,
exogenous electrical interference) and discontinuous noise (eye-movements and blinks). Further, to make
this technique freely accessible as an embedded object in spreadsheets and webpage browsers for
incorporation into clinical instruments. The steady state ERG (ssERG) is most frequently estimated in the
frequency domain using the Discrete Fourier Transform. Statistical methods have been reported for
attributing degrees of confidence (Meigen & Bach, 1999). The transient ERG (tERG) is estimated by ensemble
averaging with standard error and p value, derived by either Magnitude Square Coherence or Bootstrap
Resampling (Fisher et al, 2010). However, both techniques are highly susceptible to discontinuous longduration low-frequency noise from eye-movements and blinks, and higher frequency continuous noise of
non-zero mean within the frequency band of interest w.r.t. the ERG signal. A robust estimator with high
immunity to noise is required.
Method: A series of ssERGs and tERGs to the ISCEV Standard were recorded in normal subjects (Espion,
Diagnosys Llc), containing numbers of prescribed eye movements and blinks. Autoregressive models were
derived using the Burg algorithm such that an infinite number of realistic ERG surrogates could be created
for no-noise, with eye-movement-noise and with blink-noise over a range of known SNRs. The ERG record
was recovered as the robust estimate based on the complex sum of sine, cosine and error components. The
ssERG was estimated as the amplitude and phase of the single component at stimulating (flicker) frequency.
The tERG was recovered as for the ssERG but at nine consecutive harmonics of the stimulus frequency and
represented in the time domain as the inverse Fourier series. Explicit p values were derived for all estimates.
Results: For both ssERGs and tERGs, the robust estimator was validated against theory in Monte Carlo
realisations of the autoregressive model with the expected high level 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. However, the amplitude and phase of the ssERG estimation by
conventional DFT, and the recovery into the time domain of the tERG by ensemble averaging performed very
poorly. The statistical justification for these inferences was made.
Conclusion: The use of robust estimation in the ssERG and tERG as presented here is novel and offers a very
important development in ERG measurement providing levels of accuracy not obtainable in presently used
methods. This presentation will explain the mathematics and demonstrate how these techniques can be
seamlessly incorporated into clinical testing.

Notes:
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HAEMODYNAMIC RESPONSES TO REVERSING CHECKERBOARD
STIMULATION IN YOUNG AND OLD ADULTS
Laura McKernan1, Uma Shahani1, Sobana Wijeakumar2, Anita Simmers1, Niall
Strang1
1

Department of Life Sciences, School of Health & Life Sciences, Glasgow Caledonian University,
Glasgow; 2Department of Psychology, University of Iowa, Iowa, USA
Purpose: To use functional near infrared spectroscopy (fNIRS) to record changes in oxy (HbO) and deoxyhaemoglobin (Hb) concentrations in two populations of adults in response to checkerboard stimulation.
Methods: Data were collected on a two-channel oximeter that used the Frequency Domain Multi-Distance
(FDMD) method. Stimuli were reversing checkerboards with check widths of either 15 or 30 minutes of arc
to six young (mean age 22 years) and six old (mean age 70) adults. All adults were normal and healthy and
had normal vision. Recordings were taken over the occipital cortex over O1 and O2 of the 10-20 electrode
placement system. Initial baseline measures were recorded for up to two minutes in response to the
presentation of a grey screen of equal mean luminance to the reversing checkerboard stimulus. Each
stimulus was presented for 10 cycles of 30 seconds and interspersed with the control baseline grey screen
for 30 seconds.
Results: Values of HbO increased when participants viewed the reversing checkerboard and went down
when the grey screen was viewed. Hb changes were substantially smaller than those observed for HbO. This
was the case in both young and old adults. HbO responses to the 30 minute checks were larger than those to
the ones elicited by 15 minute checks.
Conclusion: fNIRS is a valid way to distinguish between haemodynamic responses to stimuli with differing
characteristics.

Notes:
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MFERG & OP AMPLITUDE CORRELATES TO SEVERITY OF DIABETIC
MACULOPATHY BETTER THAN BCVA
Raj A1,2, Sahni JN1,2, Campa C1,2, Czanner G2,3, Hagan R4, Harding SP1,2
1

St Pauls Eye Unit, Royal Liverpool University of Hospital, UK; 2Department of Eye and Vision
Science, University of Liverpool, UK; 3Department of Biostatistics, University of Liverpool, UK;
4
Department of Medical Physics & Clinical Engineering, Royal Liverpool University of Hospital, UK
Design of study: Single-centre, prospective, cohort study.
Purpose: To determine objective and subjective macular function in the presence of varying severities of
diabetic maculopathy.
Methods: Treatment naïve patients with diabetes mellitus (DM) were recruited prospectively into four
groups: i) DM but no retinopathy [n=13]; ii) early diabetic maculopathy but no features of clinically
significant macular oedema (CSMO) [n=24]; iii) CSMO [n=30]; iv) ischaemic maculopathy, defined as an
enlarged foveal avascular zone (>1000µm) on fluorescein angiography (FA) with disruption of the capillary
network [n=9]. A separate group of healthy volunteers without DM [n=21] were also recruited. All subjects
underwent best corrected visual acuity (BCVA), optical coherence tomography, FA, multifocal
electroretinography (mfERG), oscillatory potentials (OP), microperimetry (MP) and assessment for systemic
risk factors. Pre-study power calculations determined a sample size of 30 per group. Statistical analysis was
performed on SPSS version 20 using ANOVA; post hoc analysis was performed using the Scheffe and GamesHowell tests.
Results: There was no statistically significant difference in BCVA between the groups of subjects with DM
(p>0.10). Mean mfERG central ring amplitude was significantly reduced in subjects with maculopathy
without CSMO (58.60nV/o2, p=0.018), with CSMO (49.38nV/o2, p<0.001) and ischaemic maculopathy
(20.97nV/o2, p<0.001) as compared to healthy controls (77.08nV/o2). Mean OP sum amplitude was
significantly reduced in subjects with CSMO (50.13µV, p=0.001) and ischaemic maculopathy (33.54µV,
p=0.001) as compared to healthy controls (78.80µV); there was no significant difference between healthy
controls and subjects with early maculopathy. Mean MP central sensitivity was significantly reduced in
subjects with early maculopathy (15.18dB, p=0.005), CSMO (14.16dB, p<0.001), and ischaemic maculopathy
(8.46dB, p<0.001) as compared to healthy controls (18.08dB). There was no significant difference between
healthy controls and subjects without retinopathy for any of the variables.
Conclusions: Neural macular function appears to decrease with increasing severity of maculopathy and in
the presence of macular ischaemia. These investigative tools appear to be more sensitive markers of
macular function than visual acuity.

Notes:
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ASSESSMENT OF RETINAL FUNCTION AND STRUCTURE IN STARGARDT
MACULAR DYSTROPHY
Preena Tanna1,2, Thomas Wright1, Yaiza Garcia Sanchez1, Carol Westall1
1

The Hospital for Sick Children, Toronto, Canada; 2City University, London, UK

Purpose: To investigate the association between cone photoreceptor function and structure using multifocal
electroretinography (mfERG) and adaptive optics scanning laser ophthalmoscopy (AO-SLO) respectively in
individuals with genetically confirmed Stargardt macular dystrophy (STGD).
Methods: Exploratory, hypothesis building study including 19 participants (6 male, 13 female, mean age 29,
range 14-51) with genetically confirmed STGD. Participants were subjected to a mfERG and AO-SLO to assess
retinal function and structure respectively. An analysis of the signal to noise ratio of the mfERG assessed the
presence of retinal function. AO-SLO images of cone photoreceptors provided information on the structural
integrity of the retina.
Results: A signal to noise analysis of the 103 waveforms in each mfERG demonstrated that 8 of 16 (50%)
participants had some retinal regions with preserved retinal responses, mainly located in the peripheral
macula, approximately 15–20 degrees from the fovea. AO-SLO images showed regions of retina with a
mosaic pattern of hypo and hyper-reflectivity. Preserved structures assumed to be cone photoreceptors
were apparent in 9 of 15 (60%) participants and were interspersed with hypo-reflective regions showing
some or no cone photoreceptors. Retinal regions lacking preserved cone photoreceptors were apparent in
hyper-reflective regions. The strength of agreement between the presence of both preserved retinal
structure and function and the same retinal location was moderate (Cohen’s kappa = 0.418).
Conclusions: mfERG and AO-SLO are non-invasive techniques of providing valuable information on retinal
function and structure respectively. The mfERG, however, may not be a suitable method to assess retinal
dysfunction in patients with advanced degrees of STGD. Furthermore, our results confirm the results of
previous work suggesting structural abnormalities of the retina manifest as hyper-reflectivity in AO-SLO
images. Our results demonstrated that functional loss does not necessarily correspond with structural
impairment.

Notes:
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MULTISPECTRAL RETINAL IMAGE ANALYSIS (MRIA) FOR THE
QUANTIFICATION OF MACULAR PIGMENT
Antonio Calcagni1,2, Iain B Styles2, Andrew D Palmer2, Yuan Shen2, Hannah Bartlett1,
Frank Eperjesi1, Jonathan M Gibson1, Ela Claridge2
1

School of Life and Health Sciences, Aston University, Birmingham, UK; 2School of Computer
Science, University of Birmingham, Birmingham, UK
Purpose: The role of macular pigment (MP) in the pathogenesis of age-related macular degeneration (AMD)
has been the subject of debate for many years, partly due to the lack of an accurate method for MP
quantification. The aim of this study was to develop a tool, multispectral retinal image analysis (MRIA) that
would allow quantification of MP by using multispectral fundus images and sophisticated computational
analysis for interpretation.
Methods: An imaging system was developed to rapidly acquire images of the macula at 507nm, 525nm,
552nm, 585nm, 596nm, and 611nm. Spatial parametric maps of MP concentration were derived using
computational methods based on a physics-based model of light interaction with the retinal tissues: a
computationally efficient Gaussian Process Emulation was utilised to simulate the passage of light through
retinal and choroidal tissues and generate a fundus reflectance model; and a statistical (Bayesian)
formulation of the image analysis method allowed for noise and uncertainty. Quantitative parameters
describing the distribution of MP were derived from the parametric maps, including the magnitude of the
MP peak and a measure of its spread. These parameters were correlated with age, disease state, and a
reference method [MP optical density (MPOD) from heterochromatic flicker photometry, HFP]. Ninety
subjects took part in the study, divided in three groups: (1) thirty participants aged under 50 without AMD;
(2) thirty participants aged 50 and over without AMD; (3) thirty participants aged 50 and over with AMD.
Results: Mean MP peak values derived from MRIA were 0.47 (standard deviation [SD] = 0.15), 0.50 (SD =
0.16) and 0.51 (SD = 0.14) for groups 1, 2 and 3 respectively, whereas those for HFP OD were 0.38 (SD =
0.15), 0.44 (SD = 0.16) and 0.53 (SD = 0.17) respectively. The key findings of this project were: 1. Distribution
of MP obtained from MRIA was in agreement with previous studies. 2. MRIA and HFP measurements were
not correlated. 3. The correlation between age and MP levels was weak as measured by both techniques, in
agreement with published data. 4. No statistically significant correlation was found between MP and AMD
group.
Conclusions: The quantity and distribution of MP shown in MRIA parametric maps was in agreement with
previous studies. MRIA and HFP measurements of MP do not appear to be correlated, possibly because the
two techniques measure different quantities: pigment concentration (MRIA) and total optical density in the
macula (HFP). In contrast with MRIA, HFP measurements are potentially affected by the variability of other
pigments in, and adjacent to, the macula (haemoglobins, melanin). Further research is necessary to establish
the factors that affect each method.
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THE LUCIDATE STUDY: A RANDOMISED CLINICAL TRIAL TO EVALUATE THE
LONG-TERM FUNCTIONAL AND ANATOMICAL EFFECTS OF REPEATED
RANIBIZUMAB ADMINISTRATION COMPARED WITH LASER IN DIABETIC
MACULAR EDEMA
Magella M Neveu1,2, Oliver Comyn, Tunde Peto, Catey Bunce, Graham E Holder,
Praveen J Patel, Catherine Egan, James W Bainbridge, Philip G Hykin
1

Electrophysiology Department, Moorfields Eye Hospital, London, UK; 2Institute of
Ophthalmology, University College London, London, UK
Purpose: To determine the effect of repeated ranibizumab treatment on parameters of retinal function and
morphology associated with diabetic macular edema (DME) and to identify factors that may be associated
with a favourable response to treatment.
Methods: Randomised controlled trial. 36 subjects with centre-involving DME, visual acuity 55-79 ETDRS
letters and moderate macular ischemia only were randomised 2:1 to receive ranibizumab 0.5mg or modified
ETDRS laser (at baseline and repeated every 12 weeks if CSME present). Subjects underwent best-corrected
ETDRS visual acuity, fluorescein angiography; Spectralis OCT scanning; Nidek MP1 microperimetry;
ChromaTest colour contrast sensitivity; and pattern, full-field and multifocal electroretinography at baseline,
12, 24 and 48 weeks (primary endpoint for exploratory outcomes). Masked graders evaluated angiographic
images for FAZ characteristics and OCT scans for the presence of retinal fluid, hyperreflective foci, outer
retinal disruption and vitreomacular interface abnormalities.
Results: Thirty-three patients completed 48 weeks follow up. Ranibizumab-treated subjects gained 6.0
ETDRS letters while laser subjects lost 0.9 letters. FAZ area increased from baseline to 48 weeks in
ranibizumab-treated subjects by 0.113mm2 (SD 0.124 mm2) and by 0.153mm2 (SD 0.078mm2) in laser treated
subjects (p=0.34). At 48 weeks, external limiting membrane was more likely to be present than interrupted
in the ranibizumab group than the laser group (45% vs 0%, p=0.013, Fisher’s exact test). Retinal sensitivity
improved in the central 4° by 3.2dB in the ranibizumab group and by 1.9dB in the laser group. Tritan colour
contrast threshold improved from 81% to 70% (ranibizumab) and from 89% to 86% (laser). PERG P50
amplitude decreased in laser-treated subjects by 10.7% at 48 weeks and remained constant for ranibizumabtreated subjects. Other electrophysiological parameters showed no significant changes throughout the
study.
Conclusion: This exploratory study has shown a trend towards greater improvements in visual function with
ranibizumab therapy than with laser for DME, without evidence of increased macular ischemia. These
findings can be used to inform the design of larger clinical trials using these functional outcomes as
endpoints.

Notes:
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Oral Session Two: Techniques II
FULLY-AUTOMATED CHARACTERISATION OF THE ERG: A READILY-ACCESSIBLE
IMPLEMENTATION GENERALISABLE ACROSS MOST CLINICAL PLATFORMS
AC Fisher1,2, R Teymouri1,2, A Eleuteri1,2, DL McCulloch3
1

2

Department of Medical Physics and Clinical Engineering, Royal Liverpool University Hospital; Department of Physics,
3
University of Liverpool; School of Optometry and Vision Science, University of Waterloo, Ontario, Canada
Purpose: The clinical ERG and PERG are very rarely reported within an objective statistical framework. Most commonly,
the clinician infers the time-amplitude coordinate positions of peaks and troughs (viz cardinal points) from a graphical
representation of the ensemble average constructed from an arbitrary number of repeated trials. The recordings are
bandwidth limited by loosely specified filters and spontaneous artefacts arising from blinks and eye movements are
excluded on the basis of an arbitrary amplitude threshold which results in discontinuous recordings. The ensemble
average is taken as an estimate of the underlying response which is assumed stationary: the sampling statistic is not
available and the confidence limits of the cardinal points are unknown. The present paper demonstrates that a number
of these shortcomings can be obviated by straightforward mathematical methods which can be readily applied to data
across the majority of clinical instruments.
Methods: The model was initially developed for the PERG. Clinical data were recorded to ISCEV recommendations on
the Diagnosys Espion and the Roland Retiscan. Frequency filter settings were [0.1 … Fs/4]Hz: Fs is sampling frequency of
order 103Hz. Reference templates were made from epochs windowed using a 56ms Tukey function (centred at 40ms)
and, critically, elsewhere [-50 … 20] and [41 … 250]ms = zero. Spontaneous artefacts identified and eliminated using
iterative Grubb’s test of epoch variances (p<0.05). MSCi index of response present/not present was established using a
Magnitude Squared Coherence statistic (referred to the reference template above): SNR estimate and detection
probability reported explicitly (p<0.05, H1=1, MSCi=true). For records with response unequivocally present (viz
MSCi=true), cardinal positions were estimated as maxima and minima of locally applied least squares polynomials. The
confidence limits of cardinal positions were estimated by bootstrap resampling of the polynomial solutions (1000 times
with replacement of N/2 samples: N total number of trials). The above analyses were accomplished using a GUI within
in single Excel spreadsheet page automatically over an internet connection to a freely-accessible MatLab server using
the Liverpool MatSOAP toolbox. The panel was validated against synthetic data generated by a non-naive (sic) ARMA
model predicated on real data.
Results: The regime returns the panel: Number of trials; Number of artefact rejections as per Grubb’s test (for a given p
value); SNR (with p value of estimate); MSCi probability of signal present (with p value of estimate); Cardinal positions:
N35, P50 N95 implicit times and amplitudes with standard errors. The utility of the panel in the characterisation of
PERG responses in 35 babies with suspect optic nerve hypoplasia was tested against conventional expert clinical
scoring. A Bland-Altman analysis will be presented.
Conclusion: The clinical ERG can be objectively reported using a robust and statistically well-informed model by means
of mathematical resources optimised for ease-of-use and accessibility. The use of Tukey windowing accommodates
variable discontinuities in the data record and enables implementation across a range of clinical platforms. Members of
BriSCEV are encouraged to consider objective approaches to reporting and data interpretation such as are described
here, in advancing and developing their clinical practice.

Notes:
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A COMPARISON OF MULTIFOCAL VISUAL EVOKED POTENTIAL
RESPONSES ELICITED BY CRT AND LCD MONITORS
Marÿke Fox1, Colin Barber1, David Keating2,3, Alan Perkins1,4
1

Medical Physics Department, Nottingham University Hospitals NHS Trust; 2Tennent Institute of
Ophthalmology, Glasgow, UK; 3Department of Clinical Physics and Bio-Engineering, NHS Greater
Glasgow & Clyde, UK; 4Radiological and Imaging Sciences, School of Medicine, University of
Nottingham
Purpose: To investigate whether multifocal visual evoked potential (mfVEP) responses elicited from liquid
crystal display (LCD) and cathode ray tube (CRT) stimulation monitors are equivalent in terms of signal-tonoise ratio (SNR) and peak time. CRT monitors have long been used as stimulators for VEP recordings but are
no longer produced since the advent of cheap LCD monitors. LCD monitors operate in a fundamentally
different way to CRT monitors so it is essential that VEP responses from both monitors are compared to
ensure equivalence. Previous work has compared pattern reversal VEPs between LCD and CRT monitors but
no author has compared multifocal VEP (mfVEP) responses. This study was approved by the University of
Nottingham Ethics Committee.
Methods: A commercially available LCD and CRT monitor were luminance and contrast matched. They were
assessed for luminance stability and the effect of viewing angle on contrast. MfVEP responses were recorded
from fifteen normal subjects and the SNR and peak times of the responses compared.
Results: The LCD monitor took much longer to reach stable luminance than the CRT monitor and the final
luminance varied with room temperature. Luminance and contrast were more uniform across the LCD
screen than the CRT screen. Viewing angle had no significant effect on contrast for either monitor. Response
waveshapes were generally similar between the two monitors. There was no significant difference in SNR
between responses elicited by the two stimulators but responses to LCD stimulation were 11-13ms later.
Conclusions: The LCD stimulator was able to produce a pattern contrast that conformed to ISCEV
recommendations and that was similar the CRT monitor. LCD monitors may be used to elicit mfVEP
responses but must have sufficient time to reach operating luminance and should be used in a temperaturecontrolled environment. These results may reassure those already using LCD monitors as visual stimulators
and those seeking to replace aging CRTs with LCD monitors.

Notes:
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2D & 1D LAPLACIAN ELECTRODE CONFIGURATION VERSUS MONOPOLAR
DERIVATIONS
Riemslag FCC1, Talsma H2, van den Born I3, van Genderen M1
1

Bartimeus, Institute for the Visually Handicapped, Zeis, The Netherlands; 2Royal Dutch Visio,
Huizen, The Netherlands, 3Rotterdam Ophthalmology Hospital, Rotterdam, The Netherland
Purpose: to compare the efficiency of Laplacian VEP recordings to that of monopolar responses.
Methods: the data of 63 patients in which a 2D Laplacian electrode configuration was used routinely were
analysed. The 2D Laplacian electrode configuration (using 5 electrodes) and a 1D Laplacian (using 3
electrodes) were compared to the monopolar derivation at the midline in a test to determine visual acuity
by using a series of 4 checksizes in one sweep.
Results: In 30% of the patients (19 of 63) both the 2D and 1D Laplacian derivations resulted in recognisable
responses, while responses were absent in the monopolar derivation. The results of the 2D and 1D
derivations were comparable in all recordings. Furthermore, with Laplacian derivations, often a very low
number of averages, sometimes even less than 10 were sufficient to obtain a recognisable response. In only
one recording the responses in the monopolar derivation were better recognisable than in the Laplacian
recordings.
Conclusion: the use of a Laplacian derivation is very efficient to reduce live recording time in those subjects
where span of attention is sparse (very young children, aggravating subjects, mentally challenged).

Notes:
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THE ERG WAVE WE NEVER TALK ABOUT
Neil Parry
Vision Science Centre, Manchester Royal Eye Hospital, Oxford Road, Manchester
In the literature there is a lot of attention paid to the primary ERG responses, the a- and b-waves and to
some extent the d-wave. The i-wave, on the other hand, is often recorded without comment. In this brief
overview of the field I will describe some of the studies that have investigated the i-wave. We now
understand quite a lot about how it behaves, but its genesis is not well understood, although there is some
evidence that it is related to the off-pathway distal to the retinal ganglion cells. In this talk I will present an
alternative, and perhaps surprising, view on the origin of this wave.

Notes:
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Oral Session Three: Paediatrics
DIAGNOSIS OF VIGABATRIN TOXICITY IN INFANCY IS PREDICTIVE OF
OCULO-VISUAL DEFECT IN CHILDHOOD
Carol A Westall1,2, Ananthavalli Kumarappah1,2
1

Department of Ophthalmology & Vision Science, The Hospital for Sick Children and University of
Toronto, 2Institute of Medical Science, University of Toronto

Purpose: Vigabatrin (VGB) is a drug used in the management of seizures. Visual field reductions are
associated with VGB use in 30-50% of adults treated. In a pediatric population with the seizure type Infantile
Spasms (IS) the light-adapted flicker ERG amplitude is the surrogate marker for Vigabatrin toxicity. Our
prospective IS VGB cohort study (1999-2012), including 160 children with baseline (no VGB) ERG and at least
two subsequent ERGs during VGB treatment, revealed that 33 (21 %) children developed VGB retinal defect
(VGB-RD). VGB-RD is defined as significant reduction in age-corrected 2.29 flicker amplitude from the
baseline ERG on two consecutive visits. The purpose of the current study was to determine if VGB-RD in
early childhood is correlated with an oculo-visual defect later in childhood.
Methods: Prospective cross-sectional oculo-visual assessment of visual fields (Goldmann kinetic perimetry)
and retinal nerve fibre layer (RNFL) thickness (spectral domain optical coherence tomography (SD-OCT),
Cirrus; Carl Zeiss Meditec) of children who had been followed previously in the IS VGB cohort study during
very early childhood. In the current oculo-visual cohort all participants were over seven years of age at
testing.
Results 19 children (age: 7–23 years) from the IS VGB cohort study participated; the duration of VGB
treatment had been 3 months–9 years. From the IS VGB cohort study in early childhood, eight of the children
had VGB-RD and 11 had no evidence of VGB-RD. Two of the eight with VGB-RD had reliable visual field
assessment and both had temporal visual field defect. Four with VGB-RD showed reliable OCT and all had
reduced RNFL thickness. Eleven children had no previously VGB-RD; eight of these showed reliable VF and
OCT and all had visual fields and RNFL thickness within normal limits.
Conclusions: The RNFL was attenuated in all children who showed a reduction in the visual fields. 2.29 flicker
amplitude is a predictor of reduction in visual field (temporal meridian) and reduction in RNFL thickness.
Acknowledgements: Funding: Lunbeck LLC, Canadian Institutes for Health Research, Vision Sciences
Research Canadian Program Scholarship, University of Toronto Fellowship.
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VISION IN SIX MONTH OLD INFANTS BORN TO MOTHERS PRESCRIBED
METHADONE
R Hamilton1, L McGlone2, DL McCulloch3, J MacKinnon4, MS Bradnam1, H Mactier2
1

Deparments of Clinical Physics, University of Glasgow & Royal Hospital for Sick Children,
Glasgow, UK; 2Neonatal Unit, Princess Royal Maternity Hospital, Glasgow; 3Vision Sciences,
Glasgow Caledonian University, Glasgow, UK; 4Paedatric Ophthalmology, Royal Hospital for Sick
Children, Glasgow, UK
Purpose: Most pregnant women prescribed methadone also use illicit drugs. Adverse effects on infant vision
have been described, including strabismus and nystagmus. A cohort of 100 drug-exposed infants showed
abnormal neonatal flash VEPs and we now describe the clinical visual and visual electrophysiological
outcomes at six months of age in this cohort.
Methods: Full-term infants born to mothers prescribed methadone during pregnancy and non-exposed
comparison infants matched for birth weight, gestation and socio-economic status were recruited. Maternal
drug use was established by toxicology. Infants were evaluated at six months by an optometrist masked to
the infant’s group and failed if strabismus, nystagmus, delayed visual maturation, refractive error requiring
correction or visual acuity of <logMAR 0.90 was found. Pattern-onset VEPs to 15’, 60’ and 120’ checks were
analysed by a masked observer.
Results: 81 drug-exposed infants and 26 comparison infants were assessed, 79% and 52% respectively of the
numbers recruited at birth. 73 (90%) of the methadone-exposed infants had exposure to illicit drugs: opiates
(75%), benzodiazepines (67%), cannabis (64%) and stimulants (26%). From the methadone-exposed cohort,
32/81 (40%) failed the visual assessment: nine had nystagmus, 20 had strabismus and 18 had reduced acuity.
The relative risk of failing the visual assessment was 5.1 (95% CI 1.3–20, p=0.02) giving an attributable risk of
80%. There was no association between test outcome and a history of treated NAS. Two infants in the
comparison group failed the visual assessment. VEPs were absent to 60’ checks in three drug-exposed
infants, and absent to 15’ checks in 19 drug-exposed infants but never absent in comparison infants. Drugexposed infants had slower VEP peak times and smaller amplitudes: overall, 55/79 (70%) drug-exposed
infants had one or more abnormal VEP parameter. VEP parameters did not differ with poly-drug exposure,
nor were VEP abnormalities more common in infants with a history of treated NAS.
Discussion: The high incidence of visual defects (40%) is of concern. The incidence of nystagmus alone is
around 50 fold that of the general population. The lack of association between visual outcome and the
pattern of drug exposure suggests that all methadone-exposed infants are at risk. The small numbers of
methadone-only-exposed infants (N=8) prevent conclusions about its causative role for specific visual
deficits: of these eight, two failed the vision test with strabismus. We propose a cause-effect relationship
between in utero drug exposure and infant visual abnormality, possibly fusion maldevelopment, supported
by the strength of association (relative risk 5.1).

Notes:
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ERGS IN DEVELOPMENTALLY DELAYED CHILDREN WITH FAILURE TO
THRIVE: FACILITATING DIAGNOSIS OF PMM2-CDG
Dorothy Thompson1, Isabelle Russell-Eggitt1, Louise Allen2, Alki Liasis1, Herbert
Jägle3, Stephanie Grünewald4
1

Clinical and Academic Department of Ophthalmology, Great Ormond Street Hospital for
Children, NHS Foundation Trust, UCL ICH London, UK; 2Ophthalmology Department,
Addenbrookes NHS Trust, Cambridge, UK; 3University Eye Clinic, Regensburg, German; 4Metabolic
Department, Great Ormond Street Hospital for Children, UCL ICH, London, UK
Purpose: To refine the retinal phenotype associated with the congenital disorder of glycosylation PMM2CDG caused by a deficiency of the enzyme phosphomannomutase.
Patients and Methods: The ERGs and clinical reports of 12 patients (aged 1–16 years) with genetically
confirmed PMM2-CDG were reviewed retrospectively. ERGs were recorded with corneal electrodes to
International Society of Clinical Electrophysiology of Vision standards where possible, extended to include a
wider range of flash strengths and prolonged on-off photopic stimulation and 15Hz scotopic flicker, or in
younger children using the GOSH skin ERG protocol with a hand held stimulator.
Results: All patients presented in early infancy with muscular hypotonia and developmental delay, 9/12
showed a failure to thrive and 6/12 patients had experienced acute crises in the early years entailing hospital
admission. MRI signs of cerebellar hypoplasia were remarked in 10/12 patients and 9/12 patients showed
nystagmoid eye movements, some vertical. At the time of last review the patients exhibited a wide range of
clinical severity. All patients showed a subnormal ERG at first test, carried out at ages ranging from 5m–15yrs
of age. The ERGs showed a distinctive pattern of retinal on-pathway dysfunction, in the form of reduced bwave amplitudes and preserved oscillatory potentials in 9/12 patients. The remaining 3/12 patients had
severe photoreceptor dysfunction by the time of ERG recording, with markedly attenuated a- and b-wave
amplitudes.
Conclusions: ERG features of on-pathway dysfunction are evident in early stages of PMM2-CDG and in mildly
manifesting disease. This recognisable pattern can help establish diagnosis when an underlying metabolic
cause of developmental delay is suspected in infancy.

Notes:
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Commercial presentations

Diagnosys has a strong reputation for producing high quality visual electrophysiology systems that
are being used in some of the world’s leading eye research institutes. This research includes early
detection of glaucoma, evaluation of vitamin implant and transplant and translocation.
It is in this research environment where Diagnosys’ clinical diagnostic system was born. The E3
system is one that will give you the ability to perform diagnostic procedures in your office instead
of having to refer your patients to other testing facilities. With a five year track record of the E3
system in the research community, you can have confidence in your testing facility. Diagnosys is
committed to quality, innovation and reliability.
Contact:

Richard Robson

54 Impington Lane

Phone: +44 (1223) 520699

Impington

Fax: +44 (1223) 520699

Cambridge

Email: mail@diagnosysuk.co.uk

CB24 9NJ

Internet: www.diagnosysllc.com/home

Notes:
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The Kelvin Vision brand, established by SHIL, is dedicated to ophthalmology products. SHIL works in
partnership with NHS Scotland to protect, develop and commercialise new innovations that come
from healthcare professionals. By developing these ideas, SHIL creates new products and
technologies that will improve patient care and generate income for NHS Scotland.
Kelvin Vision launched the Multifocal Imager 3GEN in 2009 and currently developing further
products in the field. The Multifocal Imager 3GEN meets and exceeds the ISCEV standards for
Multifocal Electroretinography and is the culmination of 16 years of research with experience in
over 7,000 patients.
Contact: Edward Staunton
Scottish Health Innovations Ltd

Phone: +44 (0) 141 278 2687

46 Bath Street

Fax: +44 (0) 141 332 0885

Glasgow

Email: edward.staunton@kelvinvision.com

G2 1HJ

Internet: www.kelvinvision.com

Notes:
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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 colour- mix- Ganzfeld, MiniGanzfeld, BABYflash, Pattern Hand Held and Monitor.
NEW: RETImap- ALL in One -system function meets structure - infrared fundus imaging cSLO + focal
and multifocal ERG + OCT + FA + Auto Fluorescence
Contact: Matthias Mai
Stasche & Finger GmbH

Phone: +49 (0) 3381 382620

Friedrich-Franz-Str. 19

Fax: +49 (0) 3381 382621

D-14770 Brandenburg an der Havel

Email: m.mai@roland-consult.de

Germany

Internet: www.roland-consult.com

Notes:
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Stat One services Ltd are specialist suppliers of ophthalmic equipment, offering both new and
established products including LKC electrophysiology equipment. This year we are introducing the
NEW LKC hand-held RETeval stimulator for rapid assessment of retinal ischaemia especially in
screening for Diabetic Retinopathy.
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.
Contact: Theresa Adams
Stat One Services Ltd
51 Somerville Road

Phone: +44 (0) 121 354 8829

Sutton Coldfield

Fax: +44 (0) 121 321 1933

West Midlands

Email: theresa@statone.co.uk

B73 6HH

Internet: www.statone.co.uk
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Oral Session Four: From Laboratory to clinic
Guest Lecture 2:

Prof. Baljean Dhillon: Regenerative Ophthalmology

Notes:
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Clinical Case Presentations
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Oral Session Five: Medical Retina
Guest Lecture 3:

Dr Geoffrey Millar: Historical Aspects of Ophthalmology
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PHENOTYPE-GENOTYPE CORRELATION IN PATIENTS WITH OCCULT
MACULAR DYSTROPHY ASSOCIATED WITH HETEROZYGOUS RP1L1
VARIANTS
Robson AG, Davidson AE, Sergouniotis PI, Mackay DS, Wright GA, Waseem NH,
Moore AT, Plagnol V, Holder GE, Webster AR
Purpose: To characterise the clinical and electrophysiological features of patients with occult maculopathy
and heterozygous RP1L1 variants.
Methods: A cohort of twenty eight patients was ascertained with reduced visual acuity and normal fundi and
a clinical history compatible with maculopathy. The coding regions and intron exon boundaries of RPL1 were
sequenced, excluding a repetitive transcript (amino acids 1312 to 2160). Fundus autofluorescence and
spectral domain OCT were performed. Electrophysiological testing included international-standard pattern
and full-field ERGs in all and multifocal ERGs in some. The segregation of any rare RPL1 variants identified in
probands was checked in asymptomatic relatives from five families.
Results: Ten of the 28 patients with occult maculopathy were found to harbour rare heterozygous RP1L1
missense variants. The mean age of the 10 patients was 49 years (SD 18 years; range 31-78) and all
presented with visual acuity reduction in one (one patient) or both eyes between the 1st–7th decade (mean
and median 4th decade). Mean logMAR visual acuity in affected eyes was 0.6 (SD 0.21, range 0.3–1.0).
Pattern ERG P50 and/or multifocal ERGs were subnormal in 10 of 10 patients. Full-field ERGs were normal in
eight and revealed mild generalised cone system dysfunction in two individuals. Irregular foveal fundus
autofluorescence was evident in six of 10 cases. Spectral domain OCT showed focal disruption of the inner
segment ellipsoid band in eight of nine cases. A missense variant in RP1L1 identical to that found in
probands was identified in four asymptomatic relatives (aged 29, 57, 67 and 73 years) with normal fundus
autofluorescence and normal electrophysiology, including a parent from each of two families.
Conclusion: Patients with occult macular dystrophy and heterozygous missense variants in RP1L1 show a
range of electrophysiological and structural abnormalities. Detailed examination of asymptomatic relatives
carrying the same allele can be normal. The heterozygous RP1L1 variants act as a risk factor for the disorder
rather than being a fully-penetrant gene.

Notes:
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ELECTROPHYSIOLOGICAL AND CLINICAL FEATURES OF MATERNAL
INHERITED DIABETES AND DEAFNESS (MIDD)
Georgiou AL1, Neveu MM1,2, Robson AG1,2, Hogg CR1,2, Holder GE1,2.
1

Electrophysiology Department, Moorfields Eye Hospital, London, UK, 2Institute of
Ophthalmology, University College London, London UK
Purpose: To assess retinal function and fundus autofluorescence in Maternal Inherited Diabetes and
Deafness (MIDD).
Methods: Patients underwent pattern, full-field and multifocal electroretinograms (PERG, ERG and mfERG)
according to international standards using gold foil recording electrodes. The clinical findings and results of
fundus autofluorescence (AF) imaging and optical coherence tomography (OCT) were reviewed. Five patients
were assessed previously (Bellman et al., 2004) with an additional six patients being characterised in this
report.
Results: The Pattern ERG P50 was normal (>2μV) in 10 eyes of six patients and was bilaterally abnormal in
five others (undetectable in three eyes). The full-field ERGs were normal in seven cases and revealed
generalised cone system involvement of mild-moderate severity in seven eyes of four patients. Only two
cases showed rod-mediated ERG abnormalities. MfERGs were abnormal in nine of nine and revealed
different spatial patterns of dysfunction including seven cases with preserved foveal function in at least one
eye. MfERG reduction corresponded with areas of retinal and RPE atrophy evident on AF imaging and OCT.
Conclusions: Patients with MIDD manifest a wide range of electrophysiological phenotypes. Multifocal ERGs
typically reveal paracentral areas of macular dysfunction which correspond to abnormalities on fundus AF
imaging and OCT. Generalised retinal involvement occurs in some and the findings highlight the importance
of comprehensive electrophysiological testing. In some patients the mfERG may be the only
electrophysiological test sensitive enough to detect localised paracentral changes.
References: Bellmann, C., Neveu, M.M., Scholl, H.P.N., Hogg, C.R., Rath, P.P., Jenkins, S., Bird, A.C., Holder,
G.E. (2004) Localized retinal electrophysiological and fundus autofluorescence imaging abnormalities in
Maternal Inherited Diabetes and Deafness. Invest Ophthalmol Vis Sci. 45:2355-2360.
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PRPH2 MUTATIONS AS A CAUSE OF ELECTRONEGATIVE ERG
Rola Ba-Abbad1,2, Anthony G Robson1,2, Yew C Yap1,2, Anthony T Moore1,2, Andrew
R Webster1,2, Graham E Holder1,2
1

Moorfields Eye Hospital, London, U; 2UCL Institute of Ophthalmology, London, UK

Purpose: To describe the phenotypic and genotypic features in patients with PRPH2 mutation and negative
ERG, an electrophysiological abnormality usually associated with inner retinal dysfunction.
Methods: Retrospective observational case series. Records of patients with dominantly inherited
maculopathy, a confirmed molecular diagnosis of PRPH2 mutation, and an electronegative ERG (reduced b:a
ratio) under either photopic or scotopic conditions, were identified. Data examined included clinical history
and retinal images, electrophysiology and mutational analysis.
Results: Five patients were ascertained. All had presented with clinically evident maculopathy and Snellen
visual acuities in the range of 6/6–6/36. All had negative ERGs, either scotopic, photopic or both. Three
patients were heterozygous for a common missense mutation c.514C>T, p.R172W; two were heterozygous
for frame-shifting mutations including one with a c.259_266del8, p.D87fs, and a novel c.394delC, p.Q132fs
deletion. No other cause of electronegative ERG was identified in any patient.
Conclusions: PRPH2 mutations can be associated with negative ERGs. This novel finding is not mutationspecific, and does not relate to the severity of the disease. The data add to the documented phenotypical
variability of PRPH2 mutations and represent a further cause of negative ERG.
Acknowledgements: The research was part supported by the National Institute for Health Research (NIHR)
Biomedical Research Centre based at Moorfields Eye Hospital NHS Foundation Trust and UCL Institute of
Ophthalmology. RB is supported by an educational scholarship from King Saud University, Riyadh, Saudi
Arabia.
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DIDANOSINE-ASSOCIATED RETINAL TOXICITY: A CASE STUDY
Shinhmar H1, Neveu MM1, Holder GE1
1

Electrophysiology Department, Moorfields Eye Hospital, London, UK

Purpose: To describe a case of presumed Didanosine (DDI) retinopathy and comparing it to the findings in an
established case. DDI is used in the treatment of HIV.
Methods: ERGs and PERGs were performed to incorporate the ISCEV standards using gold foil corneal
electrodes. Additional dark adapted bright flash ERGs at 11.0 cd.s.m-2 were also performed. The patients also
underwent clinical assessments such as fundus photography, autofluorescence (AF) imaging and optical
coherence tomography (OCT).
Results: The case of established DDI retinopathy had demonstrated marked bilateral ERG reduction on initial
appointment; the DA 0.01 ERG was undetectable and the DA 11.0 ERG a-wave was subnormal with an
additional low b:a ratio. LA 3.0 30Hz flicker ERGs were bilaterally delayed and LA 3.0 ERGs were delayed with
borderline amplitude. Baseline PERG P50 was borderline amplitude in both eyes. Fundus photography and
AF imaging showed atrophic changes, particularly in the periphery. Following cessation of DDI there was an
improvement in all ERG measures, including the LA 3.0 30Hz flicker ERG peak time. In addition, PERG showed
marked improvement in P50 amplitude. The recent case, a patient known to have taken DDI, showed
marked photoreceptor/RPE atrophy with pigment clumping on fundus photography and AF imaging,
extending centrally into the far periphery. On OCT imaging there was an island of photoreceptor/RPE
preservation at the fovea. PERG P50 components were bilaterally subnormal with only residual responses
detectable to a standard and large field stimulus. All ERGs including the DA 0.01 and DA 11.0 were
undetectable. LA 3.0 and LA 3.0 flicker ERG were markedly delayed and of residual amplitude bilaterally.
Conclusion: The suspected case shows very severe loss of rod photoreceptor function with only residual
cone photoreceptor function remaining. The pattern of the abnormality, although severe, is consistent with
that seen in DDI toxicity; however additional causes of retinal dysfunction cannot be excluded.

Notes:
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MAKING THE BLIND SEE: EXPERIENCES WITH RETINAL IMPLANT SURGERY
AT OXFORD EYE HOSPITAL
Charles Cottriall1, Markus Groppe2; Robert MacLaren2
1

Optometry Department, Oxford Eye Hospital, Oxford, UK; 2Ophthalmology Department, Oxford
Eye Hospital & Nuffield Laboratory of Ophthalmology, Oxford University, Oxford, UK
Purpose: Trials of retinal implants have been ongoing since the 1990s. A German company, Retina Implant
AG, are presently developing a sub-retinal implant, which 'replaces' non-functioning photoreceptors with a
micro-electrode array or 'chip'. Oxford Eye Hospital is presently participating in a phase II, multicentre trial of
this sub-retinal device.
Methods: Six patients, all blind from the hereditary retinal dystrophy retinitis pigmentosa, were recruited
and implanted with the sub-retinal light-sensitive chip. The implant consists of 1500 active photodiodes,
which trigger retinal electrical stimulation after amplification of the light-generated signal. The chip was
implanted in the sub-retinal space and powered externally, similar to a cochlear implant. The unit was
activated four weeks after surgery and tests of vision were performed using both computer-generated
psychophysical tests for low and extremely low vision (BaLM BAGA & FrACT) and daily living recognition
tasks.
Results: Prior to surgery all patients had developed severe visual impairment, with only scarce light
perception being recorded at best. This prevented them from locating objects or navigating without help in
daily life. Post-surgery, chip function was optimised for each patient, using electrophysiology techniques,
before assessing visual outcomes. Whilst the development of these technologies is still in the relatively early
stages, the patients at Oxford were generally found to have partial restoration of visual function as shown by
improvements in measured visual outcomes and/or daily life at home (e.g. improved perception of light/high
contrast gratings/everyday tableware items). Patient experiences with the chip and some mobility tasks
were also noted. These results will be discussed by way of patient responses, reports and video.
Conclusions: Overall the six patients appeared to show positive benefits from the retinal implant, suggesting
that sub-retinal micro-electrode arrays can create meaningful visual perception in previously blind
individuals. The patients are able to use the chip in everyday situations and can perform tasks which depend
on visual perception.

Notes:
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PROGRAMME OVERVIEW
Monday 24th June
900 – 1005

BriSCEV Course part 1

1005 – 1030

Coffee break

1030 – 1200

BriSCEV Course part 2

1200 – 1250

Lunch and commercial exhibition

1250 – 1335

Welcome and Guest lecture: Prof. Andy McNaught

1335 – 1435

Oral session 1: Techniques I & poster parade

1435 – 1500

Poster session 1, commercial exhibition & coffee break

1500 – 1600

Oral session 2: Techniques II

1600 – 1610

Comfort break

1610 – 1720

BriSCEV business meeting or tour of the Royal College

1800 – late

Whisky Tour, followed by dinner at 19.30

Tuesday 25th June
900 – 1010

Oral session 3: Paediatrics & commercial presentations

1010– 1035

Poster session 2, commercial exhibition & coffee break

1035 – 1115

Oral session 4: From lab to clinic: Guest lecture: Prof. Baljean Dhillon

1115 – 1200

Clinical case presentations

1200 – 1300

Poster session 3, commercial exhibition & lunch

1300 – 1455

Oral session 5: Medical retina: Guest lecture Dr Geoffrey Millar

1455 – 1500

Presidents concluding remarks & prize giving

1500

Farewell drink & canapés in the Royal College Museum
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