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Biochemical and ionic changes in
photoreceptors and RPE

Electrical potentials

Recorded as Electroretinogram

Mass response of the retina to a
£ dZYAY YOS AlAYds dza X Do AE, o



Origin of ERG waveform

A a-wave : Photoreceptors

A b-wave : Muller cells

Bipolar cells
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Electrode Placement
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Gold foil electrode






Light adopted response

- Single flash cone response

- 30 Hz flicker o
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Nomenclature

(1) Darkadapted 0.01 ERG (rod response)

(2) Darkadapted 3.0 ERG (combined qmone response)
(3) Darkadapted 3.0 oscillatory potentials

(4) Lightadapted 3.0 ERG (cone response)

(5) Lightadapted 3.0 flicker (30 Hz flicker)

(6) An additional Dadadapted 10.0 ERG or Daaklapted 30.0 ERG response is
recommended
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NormalElectroretinogram

Dark adapted 3.0 Light adapted 3.0 flicker
oscillatory potential
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Non standard tests

ARed flash ERGcotopic
AOn- off ERGOrange 200 ms, green background

AScone ER@Blue 5 ms, Orange background
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Pattern ERG

A Contrast response to a checkerboard

A No contribution from the peripheral retina
A P50- macular function

A N95- ganglion cell function




A Assessment of macular functieR50
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AAssessment of retinal ganglion celO

Tirmez [ms)

AComplements VERistinguishes between optic neuropathy
and maculopathy

AComplements full field ER@volvement or sparing of

macula
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Multifocal ERG

AMfERGallows for detection of

AThe retina is stimulated with an assortment of -
elements with a central fixation point

A50% of the elements are illuminated at one point of

time.
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Indications

AAgerelated macular degeneration
AMacular holes

AHP]/_droxychloro_quine,ChIoroquimEthambutoJ
Thiothixenetoxicity

ARetinitispigmentosa
ABranch retinal artery occlusion
AFundudlavimaculatus{ 0 | NHBdiséaRe( Q &
AAcute idiopathic blind spot enlargement
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ElectrooculograniEOG)

Alt measures the potential between the cornea and _
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A5 millivolts
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Lights off Light on
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A11 year old male
ABlurred vision
ABCVA; 6/9 OU
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Dark-Adapted 0.01 ERG

Dark-Adapted 10.0 ERG

Right Eye
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Pre-Adaptation

Bright Phase
x
Dark Phase

Ganzfeld ERG Comparison to Norms
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ATheprobandwas found to have a
mutation in theBESTgene.

Asuggesting an Autosomal Dominant inheritance
pattern

BEST MACULAR DYSTROPH
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BEST MACULAR DYSTROPH

AAD, mutation in the gene BEST1( VMD2) ON 11q13

A Most commonMendelianmacular dystrophiesl in 10,000
iIndividuals

AThe macular lesionscharacteristic of the disease
a DA U S t-eggyadlkilike appearance

A20% develop CNVM in 1 eye

Miller sa,BresnicksH,Chandr&Rchoroidalneovasculamembrane in Best
disease.Amophthalmol1976;82(2);255
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STAGES

A pre-vitelliform stageg subtle RPEhnages,EO&bnormal p—"

A vitelliform stageg round elevatecyellow macular lesion
RSAONAROGSR | a Of I aaAaCcurdafafibe
of lipofuscinin RPE

A psuedohypopyorg at puberty, yellow material when bre: _
through RPE anaccumlatein subretinalspace with a fluic —_—
level formation

A Vitelliruptive-lesion breaks up with pigment clumping an
early atrophic changeQ & ONJ Yo6f SR S33 ¢

A Atrophy stageRPE atrophy
A CNVMcnvmdevlopswith subretinalfibrous scar
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Visual acuity 20/20 or better in eyesvith undisturbed
vitelliform lesions till first six decades of life

Avisual loss occursvhen complicated by nodular
fibrosis,choroidalneovascularizatioror central
geographic atrophy

AHyperopiawith narraowangles may be present

FishmanGA,BacdV,AlexandeKR,efal.visualacuity in patients with bestitelliform macular

dystrophy.ophthalomolgy993:100(11);16650
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-10 year o,I"d"
-Born out of c
- Blurred visior
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A Subretinal lipofuscin
deposits, predominantly
outside the macula,

A Accumulation of fluid
within and/or beneath
the neurosensory retin=
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Dark-Adapted 0.01 ERG Subjact Right Eye
aseling

A Reduced
ERG amplitudcid

A Absence of
light rise in EO({

Arden Ratie = 1,200

Time to Peak = £.9 min

scotopic 3.0 OPs Dark-Adapted 0.01 ERG Subject Left Eye
Baseline
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Genetic test results
ATheprobandwas identified with
ATheLINRB O I v i~ & & had
AUnaffected WEIE for this
mutation
A i




APrimarily ofrecognizing choroidal
neovascularizatioand hastening its regression
with ant-VEGF therapy

Acaution against playing contact sports
AProtective eyeweais recommended for all sports
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Dark=Adapted 0,01 [RG

Normals
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AType X G NBI NRU Qa

'ype 1¢cNormal full field ER& Progression nil
'ype 2¢ Only Cones affecte@0 % chance of progression
'ype 3¢ Cone andodesaffected-80 % chance girogreesior
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ACharacterisedby accumulation ofipofuschin in the
RPE cells specifically2EDisretinoidwhich is the
major component ofipofuschin

AAlso on the inner leaflet of the photoreceptor
outer-segment disc membranes.
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Normal

Stargardt disease

Cone rod dystrophy

Retinitis pigmentosa
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AFovea Normal
mottling.

AlLater stages may
of fovealatrophy-

white flecks
ACan have
. dA £ 0O S




Case 4
A22 year /Male, c/o Diminution of vision in both eye since childhoo

ABCVA OU: 6/36 ,N 18

A H/O photophobia
A Both eyeFunduswas normal

A Blp rrs s






Ganzfeld ERG Comparison to Norms
ISCEV 2008 Standard
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--étér onset, Progressive
Cone dystrophy
conerod dystrophy

achromatopsia
- Blue cone monochromatlsm
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XLINKED JUVENILE RETIN

A Most commonjuen\)ileﬁéét retinal degeneration
In malesprevalancebetween 1 in 15000 and 1 in
30000 |
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ADiagnostic with the typical
ol @S F2NX 0SA
are maintained at a near
normal level

A b/a ratio is < 1.0




MANAGEMENT

AGeneticcounselling
APharmacologicaltopical dorzolamide
Alaseras adjuvant or preventive treatment

ATreatmentc Surgery is recommended feitreous
hemorrhageand retinal detachments

GeneadVIA, FishmarGA,Waliss . efficacyf sustained topical dorzolamide therapy for cystic macular lesiopat&intswith x-linked

retinoschisis Arcl®phthalmol2010;128:1967
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Case 6

ANight vision

~ and history suggestive
of tunnel vision e

;
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ADeficient OAT (Ornithine Amino Transferase)
AlncreasedSerum Ornithindevel

ADietary management

A Arginine deficientliet
AVitamin B6 50@ 100 mg/day
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Case 7
H/O night vision problem
BCVA 6/6, N6
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Dark-Adapted 3.0 ERG
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Fundusalbipuctatus

Congenital stationary night blindness
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