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EXTENDED REPORT

Microperimetry and fundus autofluorescence in patients with
early age-related macular degeneration
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Background: Early age-related macular degeneration (AMD) has been correlated with different functional
alterations, but the exact relationship between fundus lesions and overlying sensitivity is not well known. The
aim of this study was to compare fundus-related sensitivity (microperimetry) and fundus autofluorescence
(FAF) of the macular area with drusen and pigment abnormalities in early AMD.
Methods: 13 consecutive patients with early AMD and visual acuity of 20/20 were studied by means of
microperimetry, which automatically analyses macular light differential threshold and fixation patterns.
Fundus colour photo and FAF of the macular area were recorded on the same day. Microperimetry was
exactly (topographically) superimposed over FAF images.
Results: Macular sensitivity significantly decreased over large drusen (11.2 ¡ 5.6 dB, p,0.0001) and over
pigment abnormalities (13.1 ¡ 3.6 dB, p,0.0001). When both characteristics were present the reduction
was greater if compared with its absence (9.6 ¡ 4.3 versus 15.0 ¡ 4.5 dB, p,0.0001). Sensitivitity
reduction was significant in areas with altered FAF when compared with areas with normal FAF (p,0.0001).
Conclusions: Increased FAF in early AMD has a functional correlate exactly quantified by microperimetry. In
retinal areas affected by early AMD retinal sensitivity deteriorates, despite good visual acuity. Microperimetry
may allow the early detection of functional impairment caused by these lesions. Both microperimetry and FAF
may be useful to monitor AMD progression.

A
ge-related macular degeneration (AMD) is a degenerative
macular disorder and a major cause of visual impairment
in individuals over 50 years of age in industrialized

countries.1 2 AMD can be subdivided into early and late stages.
Early AMD is characterized by soft intermediate drusen (larger
than 63 mm) and areas of hyperpigmentation or hypopigmen-
tation of the retinal pigment epithelium (RPE).3 Drusen are
attributed to distinct deposits between the inner collagenous
layer of Bruch’s membrane and the basement membrane of the
RPE exceeding those of the normal aging process.4

Ultrastructural findings of material deposited in the inner
Bruch’s membrane are in accordance with the assumption that
the material predominantly derives from the RPE cells. All
human RPE cells show an age-related accumulation of
lipofuscin granula within the lysosomal compartment, as a
byproduct of the permanent phagocytosis of lipid-rich distal
photoreceptor outer segments.5 Lipofuscin is considered a
biomarker for cellular aging and a cumulative index for
oxidative damage. Lipofuscin contains the dominant fluoro-
phores responsible for the in-vivo fundus autofluorescence
(FAF) phenomenon as determined by fundus spectrophoto-
metric measurements.6 7

With the advent of confocal scanning laser ophthalmoscopy
it is possible to visualize FAF and its spatial distribution in vivo
easily, and therefore to evaluate RPE during the aging process
and in ocular disease.6 8–12 It is believed that lipofuscin
accumulation precedes photoreceptor degeneration, and is
responsible for measurable visual deficits, abnormal retinal
sensitivity measurements in the central visual field, and slower
rates of dark adaptation associated with age-related maculo-
pathy.13–17 A novel fundus-related perimetry technique called
microperimetry has recently been introduced into clinical
practice in order to evaluate macular function by exactly
correlating fundus lesions to retinal sensitivity.18–23

The aim of this study was to compare macular microperi-
metry with fundus lesions and FAF (increased or decreased) in
patients with early AMD.

MATERIALS AND METHODS
In this cross-sectional study, 13 consecutive and eligible
bilateral early AMD patients were enrolled. All patients were
recruited from the Medical Retina Clinic at the Department of
Ophthalmology, University of Padova. The inclusion criteria
were the presence of small drusen ((63 mm) and at least five
or more intermediate soft drusen (.63 mm) or large (or
confluent) soft drusen (.125 mm) localized within 3000 mm
from the centre of the fovea and associated with pigment
abnormalities. Visual acuity was 20/20 in all patients. Exclusion
criteria were significant media opacities, clinical evidence of
geographical atrophy (defined as hypopigmentation >125 mm),
choroidal neovascularization, any evidence of diabetic retino-
pathy, myopia greater than 6 D, glaucoma, and previous
macular laser treatment. One eye of each patient, randomly
selected, was studied.

This study was conducted in accordance with the tenets of
the Declaration of Helsinki, and with the approval of our
institutional ethical committee.

After a detailed explanation of the purpose of the study, a
written consent form was signed by all enrolled patients. The
ophthalmological examination consisted of: refraction and best
corrected visual acuity determination; anterior segment exam-
ination; 90 dioptres lens biomicroscopy; fundus photography;
microperimetry; and FAF.

Best corrected distance visual acuity for each eye was
measured at 4 m distance using standard early treatment

Abbreviations: AMD, age-related macular degeneration; FAF, fundus
autofluorescence; RPE, retinal pigment epithelium
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