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Course Outline/Objective
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What is electrodiagnostics testing?

O]

Visual Pathway - Basic Understanding

VEP
PERG
ffERG
mfERG

B & &E @

Clinical Cases

O]

Visually Evoked Potential (VEP)

= AKA Visually Evoked Response (VER)

= Flash vs. Pattern

= Measures the entire visual pathway
= From cornea to occipital lobe

= 3 electrodes
= Ground
= Reference
= Measuring -> occipital lobe
s 1” above inion

VEP Electrodes

Reference  Ground Active

|
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VEP

LATENCY (ms) AMPLITUDE (v)

* Amplitude usually

translates to the
amount of axons
conducting along
the visual pathway

Latency usually
translates to the
myelin status of the
visual pathway

Why VEP?

@ Many optic nerve diseases are asymptomatic
because central vision is not affected until late in
the disease!

@ Diagnosis and management of optic nerve
disorders are often based on structural or
subjective visual field tests?

VEP is an objective, functional test that can help
discriminate between healthy and glaucomatous eyes?

1 Glaucoma. American Optomelric Association. wwi.aoa org
2 Prata, Tiago MD, G. De Moraes MD, J. Liebmann MD, R.Ritch, C. Tello MD. (2009). Diagnostic Abilty of Fast Transient Visual Evoked Potential
for Glaucoma Assessment [Poster & Abstract] American Academy of Ophthaimology. 128
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Why VEP?

= Many optic nerve diseases are asymptomatic
because central vision is not affected until late in
the disease!

= Diagnosis and management of optic nerve
disorders are often based on structural or
subjective visual field tests?

VEP is an objective, functional test that can help
discriminate between healthy and glaucomatous eyes?
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Glaucoma

Why VEP?

@ Many optic nerve diseases are asymptomatic
because central vision is not affected until late in
the disease!

@ Diagnosis and management of optic nerve
disorders are often based on structural or
subjective visual field tests?

VEP is an objective, functional test that can help
discriminate between healthy and glaucomatous eyes?

1 Glaucoma. American Optomelric Association. wwi.aoa org
2 Prata, Tiago MD, G. De Moraes MD, J. Liebmann MD, R.Ritch, C. Tello MD. (2009). Diagnostic Abilty of Fast Transient Visual Evoked Potential
for Glaucoma Assessment [Poster & Abstract] American Academy of Ophthalmology. 1



http://www.aoa.org/
http://www.aoa.org/

4/13/18

How the LX Protocol works

= Low contrast testing demonstrates degradation
of magnocellular pathways
= An early indication of glaucoma

@ High contrast testinﬁ demonstrates degradation
of parvocellular pathways
= An early indicator of central vision loss and issues
caused by problems before signal reaches optic nerve

**patient should be tested with best corrected
vision**
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ASSESSMENT OF NEURO-VISUAL FUNCTION

ASSESSMENT OF NEURO-VISUAL FUNCTION

Hoe e 100%

2100 Retabuy nvec

TRl I ST
pr—y w— o v—
ASSESSMENT OF NEURO-VISUAL FUNCTION
e EET e

Parameters Remarks

Amplitude Low Contrast pV

Amplitude High Contrast pV

Latency Low Contrast ms.

Latency High Contrast ms

'ASSESSMENT OF NEURO-VISUAL FUNCTION

Operator.

Comments: Signature:

TR 3550 e G o
Copyriot © 2012 Dopsys, . A8 R Reserved. Sctware Version 214 24134

VEP - Normal

oo os

i

¥

¥

i

¥

¥
'
WL

VEP - Abnormal

op

e N ) I |
At ow oo | 729 | 350 | am [ -
At G | 1504 | 1158 | 200 [
[ prr T I
[y o T I




VEP - Abnormal

os

I tzl

B B B R -

4/13/18

VEP abnormal - Asymmetry
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VEP - Summary

= VEP is an objective, functional test that can help
discriminate between healthy and diseased eyes

= Indications:

Glaucoma

MS/ Optic neuritis

Optic neuropathies

Unexplained vision loss

Transient vision loss
Visual field defects
Amblyopia/Strabismus
Traumatic brain injury

Pattern ERG (pERG)

ERG's are electrical signals that are a measure of
the electrophysiological activity at the retina

= **Mid-retinal layers, ganglion cell layer, and nerve fiber
layer***

Objectively measures retinal function**

ERG'’s can help improve sensitivity and specificity
in dialgnosing optic neuropathies and
maculopathies like glaucoma and macular
degeneration when used in conjunction with other
tests

Can also help the clinician differentiate between
retinal and optic nerve disorders when used in
conjunction with Visual Evoked Potential (VEP).

PERG Advanced Protocols

1. Concentric Stimulus Fields
= Drug toxicity
= Diabetic macular edema
= AMD
2. Contrast Sensitivity
= Glaucoma
= Diabetic retinopathy

PERG

1. Concentric Stimulus Fields
= Stimulus delivered at 15 flips/second
= BCVA
s Ptshould be properly refracted for 24”
= 24" testing distance
= 100% contrast

= Right eye (OD) then Left Eye (OS)
s 25seconds at 24 degrees
s 25seconds at 16 degrees
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pERG

2. Contrast Sensitivity
= Stimulus delivered at 15 flips/second
= BCVA
s Ptshould be properly refracted for 24”
= 24" testing distance
= 85% and 15%

= Right eye (OD) then Left Eye (OS)
= 25seconds at High Contrast (Hc)
s 25seconds at Low Contrast (Lc)

Per NIH and Bascom-Palmer:

=

Progressive Loss of Retinal Ganglion Cell Function
Pry 2

Structural Los: everal Years in Glucoma

“In patients who are
glaucoma suspects,
PERG signal anticipates
an equivalent loss of
OCT signal by several
years (as many as 8

years).
Invest Ophthalmol Vis Sci. 2013;54:2346-2352)
DOI:10.1167/iovs.12-11026

Detection of Glauco

Healthy Cells % of cell loss
(: —Viabte I ]
(K T
CCTIOP \VEP_ERG, OCT VF Disease
You Are Missing a Big )

Valuable Piece of the Puzzle!

ERG shown to detect glaucoma while cells are alive, up to 8 years before OCT, (IOVS, 2013; Mar;34(3): 2346-52)
VEP may be able to detect glaucoma slightly earlier than ERG as the disease is shown to affect LGN before retina
(PNAS: 2010 Mar)

+ SAP requires approx 30% (6% to 57% range) cell death to register peripheral vision loss (Ophthalmology: 2013
Apr;120(4):736-44)

+ OCT detects glaucoma approximately 2 to 3 years before VF with about 15% RNFL loss (Est)
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Per NIH and Bascom-Palmer:

Loss of Retinal Ganglion Cell Function

Structural Loss by Several Years in Ghucoma

“In patients who are S
glaucoma suspects,
PERG signal anticipates
an equivalent loss of
OCT signal by several
years (as many as 8

years).
Invest Ophthalmol Vis Sci. 2013;54:2346-2352)
DOI:10.1167/iovs.12-11026




PERG Indications

m Glaucoma

@ Optic Neuropathies

= Maculopathies
= AMD
= Diabetic retinopathy

= Diabetic macular edema

= Macular toxicity
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Review Article

Role of Electrophysiology in the Early Diagnosis and
Follow-Up of Diabetic Retinopathy
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P g age peopl
in developed countries, It is estimated that the number of people with diabetic retinopathy (DR) will increase from 126.6 million
in 2011 to 191 million by 2030. The patholog; y I
bya nerve by diabetes.
techniques help t i

tinal and i . i )
evoked potentials (VEP) allow a more detailed study of the visual function and of the possible effects that diabetes can have on
the visual funct in the central fact,

has received much less attention than the peripheral one in the study of of diabetes.
table, quick, and objective. In addition, both i i

ERG)and VEP have
proved to be successful tools for the early diagnosis of the disease and, potentially, for the ophthalmologic follow-up of diabetic
patients.

RESEARCH Open Access

Beneficial effects of the nutritional supplements
on the development of diabetic retinopathy

Renu A Kowluru™, Qing Zhong', Julia M Santos', Mangayarkarasi Thandampallayam', Doug Putt’
and Dennis L Gierhart”

Abstract

Purpose: Increased oxidative stress and inflammatory mediators are implicated in the development of diabetic
retinopathy, and in rats, its development can be prevented by antioxidants. Carotenoids are some of the powerful
antioxidants, and diabetes decreases lutein and zeaxanthin levels in the serum and retina. The aim of this study is
10 investigate the effect of carotenoid containing nutritional supplements (Nutr, which isin clinical trials for
“Diabetes Vision Function’, on diabetic retinopathy.

Methods: Streptozotocin-induced diabetic rats (Wistar, male) were fed Purina 5001 supplemented with nutitional
supplements containing zeaxanthin, lutein, lipoic acid, omega-3 fatty acids and other nutrients, or without any
supplementation. Retinal function was analyzed at ~4 months of diabetes by electroretinography. After 11 months
of diabetes, capillary cell apoptosis (TUNEL-staining) and capillaies) were quantified in
typsin-digested retinal vasculature. Retina was also analyzed for mitochondrial damage (by quantifying gene
expressions of mtDNA-encoded proteins of the electron transport chain), VEGF and inflammatory mediators,
interleukin-1B and NF-kB.

Results: Diabetes impaired retinal function decreasing the ampiitudes of both a- and b-waves. I the same animals,
retinal capillary cell apoptosis and degenerative capillaries were increased by 3-4 fold. Gene expressions of MIDNA
encoded proteins were decreased, and VEGF, interleukin-18 and NF-kB levels were elevated. Supplementation with
the nutrients prevented increased capillary cell apoptosis and vascular pathology, and ameliorated these
diabetes-induced retinal abnormalites.

Conclusions: Nutitional supplementation prevents diabetic retinopathy, and also maintains normal retinal function,
mitochondrial homeostasis and inflammatory mediators. Thus, tis supplementation could represent an achievable
and inexpensive adjunct therapy to also inhibit retinopathy, a slow progressing disease feared most by diabetic
patients

Keywords: Carotenoids, Diabetic retinopathy, Macular pigment, Mitochondria, Nutritional supplements, Zeaxanthin
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Clinical Study
ility of Pattern ERG Signal Help to Detect Retinal
Ganglion Cells Dysfunction in Gl Eyes?

Alberto Mavilio,' Francesca Scrimieri,’ and Donato Errico”
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Objctve. To evaluste varabilty of stesdy-sate patien electoretinogram (S-PERG) signal in normal, suspected. and

o (EG).and graphy (SD-OCT) stndard.
‘automated perimetry (SAP), and SS.PERG. Mean deviation (MD), patern standard deviation (PSD). etnal nerve fiber layer
RNFL were ealuated.
and phase ofsecond harmonic were mesured. PERG ampltude and coefcien ofvaiation of phase (CVphase) wre rcorded.

analysed Reuls PERG & E
bects compared 1 NC patents (F < 0.0001).C do
heakthy (P < 00001, nd i was also correated with PSD (P = 0.009), GCC (P = 0.028). and RNFL (P = 00075) oy n EG
patens. e

Value as a Prognostic Indication of
Progression of OHT to Glaucoma

Visual Field and FDT: 25-50%
sensitivity

OCT: approximately 70%

PERG: 77%
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Normal PERG Response
3 Quick Steps To Report Interpretation

Signal Quality — Look for a green signal

Sinusoidal Peaks — Look for 3 humps

Magnitude, MagnitudeD and MagD/Mag Ratio
are colorized.

Green indicates within normal limits
Yellow indicates values are borderline
Red indicates outside normal limits

PERG Report — Data Table

Paramarnr ooaw | ooier | osaw | osier
)| oo [ am
Troaen o os
hao/mag Raio o7
[swwo 1sns 72 D) a1 i
it 3 PR I )

!

Magnitude (uV) is defined as the strength of
the patient’s response at a reversal rate of 15
reversals per second.

Larger magnitudes are typically generated
from normal eyes. Smaller magnitudes
typically indicate pathology.

As the contrast level drops or the stimulus
size decreases, the magnitude will typically
decrease.

PERG Report — Data Table

Parameter o1 | osa- | osier |
Wagnitude (W) o1 X [ x N
[ e | 06 08 ir /\/ \ A/ A
Fiagoimag Ratio 075 . \/ VAR\V / RV AV
] swousm 72 2 7 R e
[ adisas 3 2 [l e et
7

MagnitudeD averages the signal within the 25
second test time and takes into account the
magnitude strength and the phase variability
throughout the test.

In a healthy patient, the phase response tends to
be consistent throughout the test. In this case,
MagD is close in value to Mag.

In a patient with disease, the phase response
tends to be inconsistent throughout the test -
MagD will be significantly reduced in comparison

PERG Report — Data Table

Parmeer ovae | ovie | osaw | osier
Hogntude %) T T )
Sagoituden w D o
ogD Mag ot o
_L's«_]_loum 7 % n =
| s 3 R I

MagD/Mag Ratio is the most re
measurement test-over-test. The closer the
ratio is to 1.0, the lower the phase
variability throughout the test, and the
healthier the patient’s response. Variability
in phase may indicate pathology.

MagD/Mag ratio can used to monitor
patients over time.

with Mag
Data Table
=3
Parameter o3 | ooie | osie | osie ;
Magnitude (uV) 091 103 124 1
— N IRAAY
FrrYT 2 T T

SNR - Signal to Noise Ratio shows how strong
the signal is at 15Hz compared to noise at
15Hz. Larger numbers indicate stronger
PERG signals compared to the noise.

SNR values like 5, 15, >20 show strong PERG
response. Numbers less than 2 are typical of
a weak response.

Data Table
CEEETEET
it 7
‘MagnitudeD 069
agBfitag Rutie 075
e : :

Artifacts are caused by blinking or patient
movement. They are detected and counted. A
high number of artifacts will effect the amount of
data that can be analyzed.

The goal is to have a low number of artifacts. We
want the patient to be comfortable and blink
when necessary, but not excessively. The goal is
less than 10. If tests results show Artifacts
greater than 10, the test should be repeated.




Abnormal PERG ‘.: = = .

Missing 3 humps

Yellow indicates values compared to normal
are borderline

Red indicates values are outside
normal limits
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Flicker Electroretinogram
(Flicker ERG)

Stimulus Mini-ganzfeld

Photoreceptors & Bipolar

[

YE4TY

Retinal signal recorded at the
lower lid in response to flash

stimuli of high frequency

Full-field ERG (ffERG)

m Tests the outer retina

= Photoreceptors (rod & cones)
= Bipolar cells

= Test of overall retinal functioning
= May not pick up small retinal issues

m Flash flicker stimulus

10



4/13/18

Full-field ERG (ffERG)

Tests the outer retina
= Photoreceptors (rod & cones)
= Bipolar cells

Test of overall retinal functioning
= May not pick up small retinal issues

Flash flicker stimulus

Full-field ERG (ffERG)

ffERG indications:
= DM & diabetic retinopathy
e Monitoring progression
= Monitoring improvement with treatment

= Retinal dystrophies/disease
= Rod/cone problems
o RP
= Ptsymptoms:
= Color vision issues
= VF defects
= Decreased vision
o Unexplained decreased vision
= Testing retinal function with significant media opacities
.

Indicator for prognosis following cataract surgery
o Is the retina functioning well or not?

ERG for Early Detection

Review Article
Role of Electrophysiology in the Early Diagnosis and
Follow-Up of Diabetic Retinopathy

Nicola Pescosolido,' Andrea Barbato,” Alessio Stefanucci,’ and Giuseppe Buomprisco®

'Department of Cardiovascular, Respiratory, Nephrologic, Anesthesiologic and Geriatric Sciences, Faculty of Medicine and Dentistry
Sapienza® University of Rome, Vialedel Polcinico 155, 00161 Rome, taly

‘Center of Ocular Electrophysiology, Department of Sense Organs, Faculty of Medicine and Dentisiy, “Sapiena” Universiy of Rome
Viale del Policinico 155, 00161 Rome, lily
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ERG for Evaluating Retinal Dysfunction

The Electroretinogram in Diabetic Retinopathy
R. Tzekov, MD, PhD," and G. B. Arden, MD, PhD, FRCOphth*

! Retina Foundation of the Southwest, Dallas, Texas, USA, and * Center for Applied Vision Research, Department of
Optometry and Visual Science, City University, London, United Kingdom
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Absiract.  Electroretinography (ERG) is an objective method of ¢
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in ophthalmology. This review summarizes the role of ERC
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Flicker ERG for Treatment Evaluation

Doc Ophthalmol
DO 10.1007/510633-015-0495-9

ORIGINAL RESEARCH ARTICLE

Peripheral retinal function assessed with 30-Hz flicker seems
to improve after treatment with Lucentis in patients
with diabetic macular oedema

Schroeder

Abstract antly between baseline (35.5 £ 3.6 ms) and
Purpose  To evaluate the influence of ranibizumab
on the multifocal electroretinogram (MF-ERG), full- ess was
field electroretinogram (FI-ERG) and optical coher-  reduced after three injections of ranibizumab and the

ence tomography (OCT) in diabetic eyes (n = 20)
with macular oedema.

Methods  Tn 20 eyes (20 diabetic subjects) with no or
background diabetic retinopathy and macular oedema
(age 65.7 + 98 years, duration 165 = 10.0 years),
the change in ETDRS letiers, MEERG, FERG and

subjects gained a mean of 11 ETDRS letters, there was
no significant change in amplitude or implicit time in
G. The shortened 30-Hz flicker implicit time
‘might llwly llm ranibizumab has no mpnve impact

function,

it instead.
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The Diabetes Visual Function Supplement Study
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ABSTRACT
Background Diabetes is known o affect visual
function befoe onset of retinopathy (dizbeticreinopaty
(DR). Protecion of visualfunction may signal Gsruption
of mechanisms undering OR

Methods This was 2 6-month randomised, contiolld
cinical tial of patients with type 1 and type 2 dabetes
with 1o retinopathy or mild to moderate non-prolfeathe.
retinopathy assigned to twice daly consumption of
plcebo or 2 nove, mulscomponent fomua cantining
santhophyl pigments, an and selected
botanical extracts Mezsurement of contast sensiviy,
macular pigment optical density, colour iscrimination,

Neusopathy Symptoms, foveal and e fbe
laye tickness, ghcohaemoglobin (HbATC, seu lipics,
25-Or-itamin D, tumous necosi facor a (TNF-) and
high-sensitity C reacive protein (SCRP) were taken at
baseline and 6 months. Outcomes were assessed by
iferences between and within groups 2t basline and
at study condusion using meand = SDs and  tests
(p<0.05) for continuous vari

were o signiicant intergoup difeences
at baseline. At 6 months,subjecs on acie supplement
compared with placebo had sgnifcatl beter visual
function on allmeasures (p values ranging iom 0.008

thickness, HbATC total choesterolor ThE-a were found
between the groups.
lusions T tudy povides stong evidence of
dinically mearingful ingrovementsin visualfuction,
82 22 ceicheral ooty o Calenis i

the risk of DR and its progression, evidence shows.
thae there is 1o level of average blood glucose (35
refleted by glycosylaed hacmoglobin) that is
toully protective against DR. The current clnical
algorithm for delaying DR and preventing STR is
car of diaberes, tighter metabolic
control, routine dilated retinal examinations and
treatment (laser  photocoagulation,
injections of ant-vascular endothelial growth factor
(VEGF) agents and corticosteroids) iffwhen DR
progesses to 3 level that threatens vision.

The Age-Related Eye Discase Study (AREDS)
demonstrated that 2 nutrtonal supplement could
postively influcnce progression of 3 vision-
thrcatening eye dscase. sge-related macular degen
eraion This begs the question 2 1o whether
nutriionsl supplements may benefit other eye dis-
cases, including DR. Vitamins, mincrals and other
micronutricns have 3 variery of bilogical func.
tons potcntially benehical in disbetes, seving a1
enzymatic cofactors mediting glucose homeostass,
35 regulators o cell rowth and diffeentirion, 3nd
25 building bloks of antioxidant defence. Thus,
here has been rencwed interest in their potential
for preventing or treating 3 hos of disbetes
complications.*

A number of investigitors have shown tha dia-
betes affces visual function prior to the develop
ment of DR detectable by ophthalmoscopy. This
includes deficits in contras,* * visual fild” * and
colous vision seasitvit” ' As such, amelioration
of these visual function deficits may serve 35 an
additional, useful biomarker for the onset and pro-

cligically cxideo DR v well oo hose itk
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Beneficial effects of the nutritional supplements
on the development of diabetic retinopathy

Renu A Kowluru", Qing Zhong', Julia M Santos', Mangayarkarasi Thandampallayam’, Doug Putt!
and Dennis L Gierhart”

Abstract

Purpose: Increased oxidative stress and inflammatory mediators are implicated in the development of diabetic
retinopathy, and in rats, its development can be prevented by antioxidants. Carotenoids are some of the powerful
antioxidants, and diabetes decreases lutein and zeaxanthin levels in the serum and retina. The aim of this study is
to investigate the effect of carotenoid containing nutrtional supplements (Nut), which is in clinical trials for
‘Diabetes Vision Function’, on diabetic retinopathy.

Methods: Streptozotocin-induced diabetic rats (Wistar, male) were fed Purina 5001 supplemented with nutritional
supplements containing zeaxanthin, lutein, lipoic acid, omega-3 fatty acids and other nutrients, or without any
supplementation. Retinal function was analyzed at ~4 months of diabetes by electroretinography. After 11 months
o diabetes, capillary cell apoptosis (TUNEL-staining) and histopathology (degenerative capillaries) were quantified in
trypsin-digested retinal vasculature. Retina was also analyzed for mitochondrial damage (by quantifying gene
expressions of mtDNA-encoded proteins of the electron transport chain), VEGF and inflammatory mediators,
interdeukin-1B and NF-+8.

Results: Diabetes impaired retinal function decreasing the ampiitudes of both 2- and b-waves. In the same animals,
etinal capillary cell apoptosis and degenerative capillaries were increased by 3-4 fold. Gene expressions of MIDNA
encoded proteins were decreased, and VEGF, interleukin-18 and NF-k8 levels were elevated. Supplementation with
the nutrients prevented increased capillary cell apoptosis and vascular pathology, and ameliorated these
diabetes-induced retinal abnormalities

Conclusions: Nutiitional supplementation prevents diabetic retinopathy, and also maintains normal retinal function,
mitochondrial homeostasis and inflammatory mediators. Thus, this supplementation could represent an achievable
and inexpensive adjunct therapy to also inhibit retinopathy, a slow progressing disease feared most by diabetic
patients

Keywords: Carotenoids, Diabetic retinopathy, Macular pigment, Mitochondria, Nutritional supplements, Zeaxanthin

Flicker ERG Reproducibility
ICC in Healthy eyes

Protocol Parameter icc

Flicker ERG | Magnitude | 093
Phase 0.98

Wills Eye Hospital, ARVO 2016

Retinal Evaluation in Eyes with CRVO

Clinical Ophthalmology

cctroretinogram
Endothelial Growth
nal Vein

oiGINAL
Association of electroretinogram

and morphological findings in central
retinal vein occlusion with macular edema

Association of electroretinographic parameters and
inflammatory factors in branch retinal vein occlusion
Photopic 30 Hz flicker ERG as a predictor for with macular oedema

rubeosis in central retinal vein occlusion e o et s Mo

ERG vs FA : Predictive value of Vascularization

FA:52%
ERG:94%

— ACTA OPHTHALMOLOGICA SCANDINAVICA 1998

Fluorescein angiography versus
ERG for predicting the prognosis
in Central Retinal Vein Occlusion

Jorgen Larsson, Birgitta Bauer, Ulla Cavallin-Sjoberg and

Sten Andréasson

Department of Ophthalmology. Lund University Hospital, Sweden

Flicker ERG is a good predictor of ischemia
Flicker ERG can be used to evaluate DR

Flicker ERG can be used to monitor patients and
evaluate referals
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ffERG Testing

Flicker ERG Report N N N
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Magnitude and Phase Variance
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Flicker ERG Report ) :

Magnitude area is the
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signal strength of the 6
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Phase area is the
cone/bipolar combined
signal timing of the 6
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Macular Function Evaluation in Eyes Without Cataracts

Ganzfeld

1. Ratanapakorn T, Patarakittam T, Sinawat S, Sanguansak T, Bhoomibunchoo C, Kaewpanna S, Yospaiboon Y.
Effect of cataract on electroretinographic response. J Med Assoc Thai. 2010;93:1196-9.
2. Pérez-Salvador Garcia E, Pérez Salvador JL. Variability of electrophysiological readings in mature cataracts.

Arch Soc Esp Oftalmol. 2002;77:543-51.
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Macular Function Evaluation in Eyes With Cataracts

Ganzfeld

Cataract

Ratanapakorn T, Patarakittam T, Sinawat S, Sanguansak T, Bhoomibunchoo C, Kaewpanna S, Yospaiboon Y.
Effect of cataract on electroretinographic response. J Med Assoc Thai. 2010;93:1196-9.

Pérez-Salvador Garcia E, Pérez Salvador JL. Variability of electrophysiological readings in mature cataracts.
Arch Soc Esp Oftalmol. 2002;77:543-51.
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Macular Function Evaluation in Eyes With Cataracts

ISCEV* Recommend using ERG for the evaluation of
retinal function in patients with media opacities.

*(International Society of Clinical Electrophysiology of Vision)

Cataract

iscev.org/standards/proceduresguide.html

-
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Applying to Your Practice

VEP

Glaucoma & glaucoma 1.

suspects
Unexplained vision
oss

Transient vision loss

Unexplained VF
defects

Unreliable VF
Optic neuropathies
Optic neuritis/ MS
Amblyopia

TBI

PERG

Glaucoma &
glaucoma suspects
Unexplained VF
defects
Unreliable VF
Optic neuropathies
Maculopathies
AMD
Diabetic macular
edema
High risk med use
(Plaquenil)
Generalized DR

4.

5.

FFERG

DM & retinopathy
RP & its variants
Cone dystrophies
& Rod

monochromat
Symptoms:
“Night blindness”
Restricted
peripheral fields
Color vision
deficits
Unexplained
decreased vision
To get an idea of
retinal functioning
in a pt with media
opacity

IN-OFFICE ELECTRODIAGNOSTICS
FOR THE NON-GLAUCOMA
PATIENT: DM, AMD, ETC

Nate Lighthizer, O.D., F.A.A.O
Associate Professor, NSUOCO
Assistant Dean for Clinical Care Services
Director of CE
Chief of Specialty Care Clinics
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