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Introduction

• AMD prevalence is rising and it will increase in the next decades

• Afflicted individuals frequently remain unaware of the disease's presence

• Early identification and continuous monitoring of AMD are the keystones to halting 
disease progression and preserving vision

• A multimodal assessment approach is needed in order to reach
• Early diagnosis

• Better progression monitoring

• Better evaluation of responses to treatment



To assess the feasibility and efficacy of a new methodology for the 
multimodal functional and imaging diagnostic approach with staging 
of dry intermediate to late age-related macular degeneration (AMD) 

presenting to an independent AMD screening service

Purpose



• Retrospective study of 27 eyes from 14 patients 

• Exclusion criteria: presence of other retinal disease, significant media opacities obstructing clear retinal 

imaging, ocular surgery < 3 months, <18 years old

• Retina imaging:

• Best corrected visual acuity (BCVA) in logMAR

• Dark Adaptation

• Ultra-widefield (UWF) imaging with central and peripheral swept source OCT (SS-OCT) 

• Posterior pole SS-OCT 

• Handheld full field electroretinography (ERG) 

• 16 Tds flicker → entire cohort

• 32 Tds flicker → for the 16 phakic eyes

• Microperimetry Macular Integrity Assessment  (MAIA)

• Adaptive Optics (AO)

Methods
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• Medical History

• Best Corrected Visual Acuity and Contrast 

Sensitivity Function

• Slit-Lamp Biomicroscopy

• Non-Contact Tonometry
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• ERG Protocol
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• UWF imaging (Optos)

• Posterior pole SS-OCT, FA and OCTA

• Topcon DRI Triton 

• Heidelberg Spectralis

• Adaptive Optics

• MAIA Microperimetry
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**

* Drusen

* Reticular Pseudodrusen

ARNOLD, JENNIFER J. FRACO*; SARKS, SHIRLEY H. FRACO, MD†; KILLINGSWORTH, MURRAY C. PhD‡; SARKS, JOHN P. FRACO†. RETICULAR PSEUDODRUSEN: A Risk Factor in Age-Related Maculopathy. Retina 1995
Marsiglia M, Boddu S, Bearelly S, Xu L, Breaux BE Jr, Freund KB, Yannuzzi LA, Smith RT. Association between geographic atrophy progression and reticular pseudodrusen in eyes with dry age-related macular degeneration. Invest Ophthalmol Vis Sci. 2013
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Patients 14
Gender (Female/Male) 8/6
Age (years) 74.06 ± 9.1 y.o.
Eyes 27
Phakic/Pseudophakic 16/11
Mean Spherical Equivalent -0.098
Non-AMD (nº eyes) 4
Intermediate AMD (nº eyes) 8
Late AMD (nº eyes)
- Geographic Atrophy
- Neovascular AMD

15
12
3

Results

MAIA
Amplitude 

(µV)
Implicit time (ms)

Non-AMD 26.83 ± 1.29 21.3 ± 2.14 30.43 ± 0.97

Intermediate 
AMD

22.85 ± 4.67 16.88 ± 6.16 31.1 ± 1.88

Late AMD 18.71 ± 8.03 15.21 ± 7.35 33.49 ± 3.22

Mean logMAR BCVA across all subjects was 0.29 ± 0.66, with range 

extending from 1.88 to -0.1

With AMD progression from non-AMD → intermediate AMD → late AMD:

• decreasing MAIA values

• decreasing ERG amplitude 

• increasing ERG implicit time

Non-AMDNon-AMD



• Drusen in the AO image:
• Subtle variations in grayscale tones, 

with variable hyperreflective center

• Surrounded by continuous or 
discontinuous hyporeflectivity and 
sometimes an incomplete dark ring

• Cone loss at macular region 

Intermediate AMD

*

*



• cRORA (complete RPE and Outer Retina 

Atrophy) area was circumnavigated with 
“Draw Region” in the SD-OCT IR image

• Microperimetry associated with worse 
fixation patterns and retinal sensitivity 
deterioration

• Severe cone loss mosaic in the AO 
image and atrophy’s edge (red asterisk) 

Late AMD-GA

*

**

*



Multi-wavelength UWF imaging
• Central or peripheral 

abnormalities in 26/27 eyes 

(96.30 %)

• The distribution of peripheral 

drusen varied among patients

RGB

AFFA

Navigated OCT

Peripheral Drusen

RG



• Prevalence of macular OCT biomarkers increases as AMD advances

• Navigated and peripheral SS-OCT may be useful to

• Detect and characterize peripheral drusen (often in temporal region)

• Novel biomarkers

• Classification AMD patients according to drusen presence, size, shape and distribution 

• AO (Adaptive Optics):

• Early diagnosis of the disease, where traditional imaging techniques may fail

• Selection of specific retinal areas allows to monitor the progression of GA over time

Discussion



• Microperimetry:

• Progression of AMD was associated with worse fixation patterns and retinal sensitivity deterioration

• Deterioration precedes fundus visible changes

• Portable ERG was a valuable, rapid tool to detect the different stages of AMD:

• Implicit time increased, and the amplitude decreased as the disease progressed to late AMD

• Provides information of the whole retina rather than specific areas

• Anticipate structural damage

• Can be useful to personalize AMD treatment for photobiomodulation or gene therapy

Discussion



• As AMD prevalence is increasing, a standardized screening for early diagnosis is necessary

• Multimodal imaging approach may help in improve the monitoring of AMD progression

• Better understanding of AMD thanks to UWF imaging, AO, Microperimetry and ERG may lead to

• Better understanding of the pathophysiology

• Biomarkers for disease progression in AMD classification

• Personalize treatment

Conclusion
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