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but herald the beginning of degeneration
in the retina. Drusen can become large 
( ≥ 125 μm), coalesce, and even lift the
RPE forming a localised drusenoid
pigment epithelial detachment (PED),
see figure 1, p11. Small or intermediate
sized drusen (< 125 μm) with pigmentary
abnormalities have a low risk of
developing advanced AMD after 5 years
(1.3%), whereas large ( ≥ 125 μm)
extensive drusen with any atrophy have
an 18% risk.5

Reticular pseudodrusen, or subretinal
drusenoid deposits, are located above
the RPE as a cone shaped intrusion into
the neuroretina.4 These do not enlarge

or coalesce but can be numerous and
are associated with advanced forms of
AMD. Rod photoreceptor dysfunction
has been implicated in their formation.

Pigment changes, atrophy and
geographic atrophy
As the RPE becomes increasingly
disturbed focal hyperplasia or pigment
deposits can occur on the macula, so
called pigment clumps. Similarly,
atrophic changes start to occur in the
outer retina and RPE. Once the atrophy
of the outer retina and RPE is complete
this is termed geographic atrophy and
any function is lost from this area. 

Patients may be aware of scotomas
from parafoveal geographic atrophy, but
once it progresses to involve the centre
of the fovea useful central vision is lost,
see figure 2, below. Geographic atrophy
tends to expand until most of the central
macula is affected. Rates of progression
vary widely (at least six-fold) between
individuals, but the size of the atrophic
area is the strongest predictor of rate of
progression.6 Patients’ vision deteriorates
more rapidly at the specific time when
the central fovea becomes affected.

Vitelliform lesion
A subfoveal lipofuscin deposit termed a
vitelliform lesion can occur in younger
patients as a macular dystrophy, but also
in AMD. The lesion tends to flatten over
months or years with resulting retinal
atrophy and vision loss.

Choroidal and intraretinal
neovascularisation
Neovascularisation usually starts in the
choroid (choroidal neovascularisation;
CNV) and can proliferate under the RPE

(fibrovascular PED; type 1 CNV) or
between the RPE and neurosensory
retina (classic CNV; type 2 CNV) or both.
Alternatively, it may start in the retina
(retinal angiomatous proliferation) and
proliferate into the same potential
spaces. Finally, choroidal proliferation
can be associated with polyp-like lesions
which is more common in East Asian
patients (polypoidal choriovasculopathy).
When neovascularisation occurs leaking
vessels lead to intraretinal fluid/macular
oedema, subretinal fluid and macular
haemorrhage which affect vision, see
figure 3, p13.

Neovascularisation disrupts tissue,
causes fibrosis and without treatment
will progress to a macular scar with a
mixture of fibrosis and atrophy and
consequent central vision loss.
Sometimes this is referred to as a
disciform scar but is more accurately
termed a fibroatrophic macula.

PRESENTATION AND REFERRAL 
AMD is a cause of painless, gradual loss
of vision. Dry AMD symptoms are
usually non-specific but reading tends to
be affected more than distance vision.
Asymptomatic aging changes or dry
AMD may be noted by an optometrist at
a routine visit. As no treatment is needed
NICE does not recommend referral
except when vision is substantially
affected.7

NvAMD distorts the retinal
architecture so its archetypal symptom
is distortion of vision: ‘bending or kinking
of straight lines’. If a patient over 55 years
spontaneously reports new distortion,
then NvAMD should be suspected
(irrespective of macular signs). A central
blob in the vision (scotoma) is another

Box 1

Types of age-related macular degeneration (AMD)

Normal aging: Small drusen are normal macular aging
changes and are of no particular cause for concern 

Early AMD: Larger drusen, pigment clumps and small areas
of atrophy 

Dry AMD or atrophic AMD: Includes early AMD, geographic
atrophy and vitelliform AMD. In some cases dry AMD may
never affect an individual’s vision whereas in others it may
cause blindness 

Neovascular (wet or exudative) AMD (NvAMD): NvAMD
usually progresses to severe sight loss, sometimes over a
matter of weeks. Anti-VEGF treatment over a number of
years can improve vision in the medium term and slow
decline. NvAMD can be active (requires ongoing treatment)
or inactive (not requiring ongoing treatment)

Advanced AMD: NvAMD; geographic atrophy involving the
fovea; or fibroatrophic central macula also called disciform
scar or macular scar

FIGURE 2
Autofluorescent
images of
geographic atrophy
A Three abutting
atrophic areas with
hyperfluorescent
surrounds. Patient
has visual acuity 
of 6/12
B 33 months later
vision has
deteriorated to
6/60. Atrophic
zones have
coalesced and
enlarged with
increased loss of
central fluorescence
indicating cell death


