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Abstract

Stargardt's disease is probably under-diagnosed in sub-Saharan
Africa as its subtle macular changes in the earlier stages of the
disease are often out of proportion to the bilateral gradual impairment
of central vision. In addition, the paucity of well-equipped eye clinics
manned by trained retinal sub-specialists makes the detection of
the disease a rare event. We present a patient in whom we made
a diagnosis of Stargardt’s disease on clinical grounds in Nigeria
and who subsequently had corroboratory fundus angiographic and
electro diagnostic tests in the United Kingdom. The patient, who
was already severely visually incapacitated in his mid-twenties,
had to abandon medical studies for a perceived less visually
demanding one. His hope for a restoration of his eyesight now
rests on the promising advances being made in gene and stem
cell therapy.
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Introduction

Stargardt’s disease, also known as juvenile macular degeneration
or fundus flavimaculatus, is an inherited juvenile macular
degeneration that causes progressive vision loss usually to the point
of legal blindness. Karl Stargardt, a German ophthalmologist [1],
first described it in 1909. It is typically a bilateral and symmetrical
condition, that is characterised by a progressive loss of central vision
but the peripheral visual fields can be moderately to extensively
restricted in the advanced stage of the disease [2]. The visual loss is
because of degeneration of retinal photoreceptors at the macular
causing atrophy at a later stage. Stargardt disease is an autosomal
recessive inheritable condition. The gene for Stagardt’s disease is
located on the short arm of chromosome 1 and a mutation in the
ABCA4 gene is believed to be responsible [3]. The disease affects
over 25,000 Americans and its prevalence is estimated to be 1:8,000-
1:10,000 [4]. Presentation is usually in the first to second decades of
life with bilateral gradual impairment of central vision, which may
be out of proportion to the macular changes, so that the child may
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be suspected of malingering. Paucity of well-equipped eye clinics
manned by trained retinal sub-specialists in a developing world
setting such as Nigeria makes the detection of the disease a very rare
event. In this light that we describe a patient in whom we made a
diagnosis of Stargardt disease on clinical grounds in Nigeria and who
subsequently had corroboratory fundus angiographic and electro
diagnostic tests abroad.

Case Report

The 25-year-old male university undergraduate presented to our
clinic in 2008 because of painless progressively worsening poor vision
in both eyes of 2 years duration. Vision loss was initially observed
for distance visual acuity and later on also for near visual acuity.
The patient described objects as appearing wavy and distorted while
focusing on them from distance and some parts of letters appeared
missing while reading. A spectacle correction for short sightedness
(-2.00) had been prescribed for him 10 years earlier but vision had
continued to diminish in spite of the glasses. His past ocular and
medical histories were unremarkable. No known member of his
family has had an eye disease or become blind. He is not on any
chronic medication or local herbal concoction. His genotype is AA
and he is neither a diabetic nor a hypertensive.

When he presented to us in 2008, he was in the final year of his
preclinical studies in medical school. He had to abandon his medical
training because of his worsening visual condition and switched to a
non-clinical course which he deemed to be less visually demanding.
At present (2013), he has studied with great difficulty to the final year
class of his new course.

His examination findings were as follows: unaided visual acuities
of 1/60 OD and 2/60 OS, which improved with pinhole to 6/36, OD
and 6/36 OS. With his spectacles, his visual acuities were 6/36 OD and
6/36 OS. Near vision was N18 at 30 cm. The anterior segment, lens
and vitreous were normal bilaterally. The optic discs were pink with
cup to disc ratios of 0.3. The maculae were dry with good fovea reflex
bilaterally. The perimacular discrete yellowish-white flecks bilaterally
correspond to the circular patch of auto-fluorescence in the red free
pre-angiographic fundus picture (first two shots in the upper row of
figure 1). Intra ocular pressures were 11mmg in both eyes.

A clinical diagnosis of Stargardt disease was made and he
was counselled on the absence of a definitive treatment and poor
prognosis for significant visual recovery. He requested us to give him
a referral letter to the United Kingdom for a second opinion and to
benefit from sophisticated diagnostic and treatment modalities that
might be available there. The same diagnosis of Stargardt disease
was confirmed in the U.K. following his ocular examination and
ocular investigations as outlined below. There was a much reduced
macular electroretinogram (ERG) but paramacular area and retinal
periphery were still functioning which was consistent with Stargardt
disease. Fundus fluorescein angiography (FFA) also confirmed the
Stargardt’s picture (Figure 1) with the generalized dark choroid effect,
prominent retinal circulation, and window defects corresponding to
the flecks. Optical coherence tomography (OCT) showed normal
retinal thickness (Figure 2). Colour vision was normal but contrast
sensitivity was reduced OD 5/25 at 100 cm and OS 4/25 at 100 cm.
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Figure 1: Fundus fluorescein angiographic picture of a 25 year old with Stargardt’s disease.
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Figure 2: Optical Coherence Tomography of a 25 year old with Stargardt’s disease.

A low vision assessment in our clinic revealed an improvement in
distant vision to 0.1 (log mar) with 6x telescope. He is currently on the
telescope as low vision device and -2.50DS-1.00 CYL axis 180 OD and
-2.50DS -150 CYL axis 180 OS.

Discussion

The combination of vision loss during teenage years and the
perimacular flecks are characteristic for Stargardt’s disease and
differentiate this case from dominant drusen, fundus albunctatus,
early North Carolina macular dystrophy, and benign fleck retina. The
finding of a normal retinal thickness on OCT (Figure 2) corroborated
our finding of a normal gross appearance of the macular. Apart from
providing further corroboratory evidence, the ERG was also helpful
in suggesting a favourable prognosis with the electroretinogram
picture of a functioning perimacular area.

Both Stagardt’s disease and fundus flavimaculatus described by
Franceschetti [5] in 1965 describe the same condition as the latter
most probably represents a more advanced and widespread stage of
the former. Excessive storage of lipofuscin within the retinal pigment
epithelium blocks the view of the choroid during FFA, hence the “dark
or silent” choroid sign seen in our patient in figure 1 [6]. FFA is the
most helpful of diagnostic tests in confirming diagnosis and excluding
differentials as it proved out to be in our patient. A recent advance

in this direction involves the use of the combination of fundus auto
fluorescence with high resolution OCT in diagnosing the disease [7].
This non-invasive technique allows for an earlier detection of typical
morphological changes not seen in clinical fundoscopy is feasible [7].

In an effort at classifying the myriad of fundoscopic findings in
Stagardt disease, Noble and Carr [8] describes four basic patterns
while Aaberg [9] described the degree and severity of the disease.
A more recent review of the natural history of the various stages
of severity that may be seen during the progression of Stargardt’s
macular dystrophy by Walia and Fishman [10], which was based
upon fundus and electrophysiological findings can be summed up as
follows:

Stage 1: characterized by the presence of variable pigmentary
changes in the macula typified by a ring of flecks often circumscribes
anarea within 1 disc diameter on all sides of the fovea. Initially, relative
and eventually absolute central or paracentral scotomas are seen.
Normal results are most frequently obtained on electroretinogram
(ERG) and electro-oculogram (EOG) testing.

Stage 2: characterized by the presence of fundus flecks beyond 1
disc diameter of the margin from the fovea. Peripheral visual fields
are normal, a relative central scotoma may be observed in patients
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with macular involvement. ERG amplitudes and EOG ratios are most
often normal.

Stage 3: characterized by the presence of diffusely resorbed flecks
and choriocapillaris atrophy within the macula.EOG testing shows
subnormal ratios for light peak to dark trough, subnormal cone
or cone and rod ERG amplitudes are often recorded. Central field
defects are similar to those in stage 2, however, a degree of peripheral
or mid-peripheral field impairment may be evident.

Stage 4: characterized by the presence of diffusely resorbed flecks,
extensive choriocapillaris as well as retinal pigment epithelial cell
atrophy throughout the fundus. Peripheral fields are moderately to
extensively restricted. ERG testing shows notably reduced cone and
rod amplitudes.

The general conclusion from the review above was that patients
with Stargardt’s disease who had fundus flecks and atrophic-appearing
retinal changes that are limited to the macula have an overall better
visual prognosis than patients with more extensive disease. Our
patient, whose lesions are confined to the perimacular region, could
therefore hopefully expect to continue to enjoy his vision, albeit in the
present reduced scale, well into the future.

The absence of a positive family history of the disease from our
patient may either reflect the fact that other members of the family
who may have variants of the disease without a significant visual
impairment or reluctance by Africans to volunteer a history of
blinding conditions because of the stigma attached to it. ERG result
provided evidence for normal functioning of paramacular area and
retinal periphery, but the vision loss is disabling enough to force to
change his course of study.

This degenerative disease may be treated in the future by gene
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therapy, but unfortunately most of this work is still at the preclinical
phase [11]. Advances in stem cell therapy appears to be greater as
approval for the first-ever human trial using retina cells derived from
human embryonic stem cells to treat patients with Stagardt’s macular
dystrophy had been given as far back in 2010.
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