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Data base of normal subjects

• 71 subjects

• age 11 – 62 (medium = 39)

• 61 scaled hexagons covering the 
central 50 degrees

• 120 Hz frame frequency

• 200 cd/m2
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Methods

• slow 17 Hz stimulation

• short sequences (29)

• 30 cd/m2 surrounding background
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Methods

recording
• dilated pupils
• large field refractive lenses with 

correction for examination 
distance

• ERG jet electrodes
• data acquisition band pass: 

0.1 – 74 Hz
• post acquisition filter:

10 – 45 Hz 
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Quantitative analysis
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Large inter-individual variability of ERG amplitudes:

Coefficient of variation for P1 amplitude = 20.2%
(average response of 5 - 10 degrees ring) 

• stimulus luminance
• dilation of the pupil
• optical properties of ocular media

• age
• previous exposure to light
• time of day, season
• coffee, …

• length of the eye
• conductivity of tissues
• position of electrodes
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Amplitude of P1 as a function of age

71 eyes



ARVO 2007 9

Amplitude of P1 as a function of refraction

71 eyes
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Improve the detection 
of MfERG alterations ?

Coefficient of variation for average response 
of 5 - 10 degrees ring:

amplitude of  P1:                                          19%

‘’  ‘’  after correction for age:                          17%

‘’  ‘’  after correction for age and refraction:     16%



ARVO 2007 11

Use the patient’s data as his/her own reference:

• periphery for pathologies of central retina

• N1 amplitude for pathologies of inner layers 

Improve the detection 
of MfERG alterations ?
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Improve the detection 
of MfERG alterations ?

0

5

10

15

20

25

30

fovea 2-5 deg 5-10 deg 10-15 deg >15 deg

ECCENTRICITY

VA
R

IA
TI

O
N

 C
O

EF
FI

C
IE

N
T 

(%
)

CV OF N1

CV OF P1

CV OF P1/N1



ARVO 2007 13

Coefficient of variation: 
(for average response of 5 - 10 degrees ring)

Amplitude of P1:                               19%

Ratio to periphery:                            11%

Ratio to N1:                                     12%

Improve the detection 
of MfERG alterations ?
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Case n1: Normal subject
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Case n1: Normal subject

Ratio 
to periphery

Ratio 
P1 / N1
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Case n2
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Case n2
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Case n3: hydroxychloroquine

SM (Nantes)
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Case n3: hydroxychloroquine

SM (Nantes)
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Case n4: chorioretinopathy

BS (Lille)
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Case n4: chorioretinopathy

BS (Lille)
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Results

N/Nperiphery

no reference

6%
larger
44% same

50%

no reference

6%larger
34% same

60%

larger
31% same

69%

P/Pperiphery

P1/N1

32 patients
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Conclusion

Quantitative indexes comparing

can significantly improve 
the detection and interpretation 
of alterations of MfERG results.

• central to peripheral amplitudes
• amplitudes of P1 to amplitudes of N1
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Thank you!
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Retinitis pigmentosa

Rp (Lille)
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Retinitis pigmentosa

Rp (Lille)
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Vigabatrin

NM (Lille)
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Vigabatrin

• Alteration of N2 amplitude
in the periphery

NM (Lille)


