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A 19-year-old female presented to the outpatient department with reduced visual acuity and recurrent headaches. Initially recorded as
15 due to an oversight, her age was clarified, and her best-corrected visual acuity was measured at 6/60P logMAR bilaterally, with a prescription
of -0.5 D. Cyclorefraction revealed - 1.5 D bilaterally. Fundus examination demonstrated vascular tortuosity, bull’s-eye maculopathy, and
peripheral pigmentary retinopathy, leading to a diagnosis of Stargardt disease, confirmed through advanced imaging. She was referred to
the low vision department for a specialized assessment to address her progressive vision loss and was also evaluated by neurology for recurrent
headaches. A comprehensive low vision evaluation helped determine her specific visual needs, with recommendations aimed at enhancing
her daily activities and managing her visual prognosis. This case underscores the essential role of low vision assessments in juvenile macular
dystrophies like Stargardt disease, where early intervention and personalized visual aids can significantly improve functional vision and
quality of life.
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Jesywika 19.1em obpamunacy 8 KAUHUKY € HCAN00AMU HA CHUMICEHUE 0CIMPOMbL 3PeHUs. U peuudusupyroujue 20408Hble 6oau. Ocmpoma
3penust Kaxcdoeo enasa ¢ koppexyueii -0,5 D cocmasuna 6/60P logMAR, yukaonaeeuueckasn peghpaxyus - 1,5 D. Ocmomp enaznoeo ona
BbIAGUA UZBUMOCND COCYD08, MAKYAONAMUIO MUNA «ObIMUTL 21a3» U NEPUPEPUUeCcKyio NUSMEHMHYI0 DeMUHONAMUIO, YO NO3604UA0 QUG-
Hocmuposams 60ae3Hb llImapeapoma, noomeepicoeHHY0 ¢ NOMOUbIO COBPeMeHHbIX Memodoe susyanuzayuu. Ilayuenmka 6vina nanpasiena
6 omdenenue c1ab08udeHUs 04 CReyUaIU3UpO8aHHO20 00CAe008aHUS C UEAbIO PeuleHUs npobaeMbl npospeccupyoulell nomepu 3peHus,
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a makce 06c1e008aHaA HEEPOA02OM NO NOB00Y PeuuOUSUPYIOUUX 20106HbIX 6oaell. KomnaekcHoe obcredosanue caabosudenus nomoano
onpedeaums ee cneyupuueckue 3pumensHovie NOMpeOHocmu, Oblau OaHbl PEKOMEHOAUUU, HANPAGACHHbIE HA YAVHULCHUE ee NOBCEeOHEeGHOI
AKMUBHOCMU U NPOZHO3a 3peHus. 3akarouenue. JlaHHbLil cAY4Hail nOOHePKUBAem 8ANCHEUULYIO POAb 00CAe008aHUS NH00€IL C HUZKUM 3DeHUeM
NpU HBEHUNbHBIX MAKYAAPHBIX ducmpopusx, maxkux kax 6oaesus Lllmapeapoma, koeda panHee emeuamenbcmeo u UHOUBUAYANbHO NOO0-

OpanHble cpedcmea KoppeKuuu Mo2ym 3HaA4UmenbHo YAyHuums GYHKYUOHAAbHOE 3DeHlUe U KA4ecmae0 HCU3HU.

Kmouessie cioBa: 6oiie3ns Lltaprapara; kmmanaeckuii cirydait; ABCA4; ciaboBuneHne; ayrodayopeclieHIIUS TJ1a3HOTo JHA;

onTuyeckasi KorepeHTHasi Tomorpadusi
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By the World Health Organization (WHO) definition
“a person with low vision is a one who has impairment of visual
functioning even after treatment, surgery or standard refractive
correction and has a visual acuity of lessthan 6/18 to light perception
or a visual field of < 10° from the point of fixation, in the better
eye but who is potentially able to use vision for the planning and
execution of a task” [1]. Stargardt disease is typically inherited
as an autosomal recessive condition caused by missense and
null mutations in the adenosine triphosphate-binding cassette
transporter alpha 4 (ABCA4) gene located on chromosome 1 [2].
While the exact incidence is unclear, the prevalence is estimated
to range between 11in 8,000 and 1 in 10,000 [3]. Funduscopically,
the disease progresses through distinct stages as described
by G.Fishman [4]. In Stage 1, yellowish “flecks” appear in
the parafoveal area. Stage 2 is characterized by the presence of these
flecks throughout the posterior pole. Stage 3 involves extensive
flecking that undergoes resorption, and Stage 4 is marked by retinal
pigment epithelium (RPE) atrophy [4]. Currently, there are no
Food and Drug Administration (FDA)-approved treatments or
cures for Stargardt’s macular dystrophy (SMD). Research efforts
are focused on nutritional supplementation, drug therapies [5],
and gene therapy [6]. In the absence of approved treatments,
management of Stargardt’s disease primarily emphasizes low vision
rehabilitation. This case report discusses the diagnostic process, low
vision assessment, and management strategies for a young patient
diagnosed with Stargardt disease, highlighting the importance of
specialized low vision support and genetic counseling.

Case Report. A 19-year-old female presented to the out-
patient department with complaints of reduced visual acuity,
photophobia and headaches at her first visit. Her age was recorded
as 15 due to an error by her uncle, who accompanied her instead of
her parents. Best corrected visual acuity (BCVA) at presentation
was 6/60p logMAR in both eyes, and she was using -0.5 D in her
glasses. Cyclorefraction was performed, resulting in a prescription
of -1.5 D bilaterally.

Informed consent was obtained from the patient at the time
of assessment. Full fundus examination revealed a clear cornea, a
formed and quiet anterior chamber, and a cup-to-disc ratio (CDR)
of 0.2 bilaterally. Intraocular pressure (IOP) measured 12 mmHg
bilaterally via Goldmann Applanation Tonometry (GAT).
Additional findings included vascular tortuosity and bull’s-eye
maculopathy with peripheral pigmentary retinopathy in both eyes.
Advanced diagnostic procedures, including fundus photography
through Optos, and fundus autofluorescence (FAF), optical
coherence tomography (OCT) of the macula, OCT of retinal nerve
fiber layer (RNFL) were conducted (Fig. 1, A, B, Fig. 2, Fig. 3).

Based on these reports, the attending doctor confirmed a diagnosis
of Stargardt disease (fundus dystrophy).

The patient was subsequently referred to the low vision
department and a neurologist for further assessment and prognosis.
Two days after the initial checkup, a low vision assessment
was conducted, where a thorough ocular and medical history
was taken. She reported no history of ocular trauma or surgery
and indicated no mobility issues indoors but experienced some
difficulties with mobility outdoors and in unfamiliar settings.
Her family history revealed that she was the only daughter of
her parents, who had a consanguineous marriage. The patient
reported difficulties with distance tasks, including recognizing
faces, watching television, and reading bus or tempo numbers,
which were exacerbated by a language barrier that necessitated
her uncle’s assistance during the visit.

During the low vision assessment, BCVA with her new
glasses prescription (-1.5 D bilaterally) was re-evaluated and was
6/60 logMAR in both eyes as measured with the ETDRS chart at
4 meters. Subjective refraction yielded no improvement in visual
acuity. A monocular clip-on telescope with 2.8x magnification
was tried, slightly improving her visual acuity to 6/48 logMAR
bilaterally, although stronger telescopes, such as a 3.5x, offered
no additional improvement. Near vision was measured at 1.6 M
using the Lighthouse Near Vision Assessment Chart. Contrast
sensitivity was assessed with Mars Letter Contrast Sensitivity,
showing 1.35 logMAR units bilaterally with corrective lenses.
Color vision, tested with the Ishihara Color Vision Chart/Plates,
was defective bilaterally.

Visual field testing using the Humphrey Field Analyzer
was attempted but yielded unreliable results due to the patient’s
headaches, despite several attempts. Confrontation visual field
testing was performed, where the patient and examiner sat face-to-
face, with the patient covering one eye and the examiner covering
the corresponding eye. The examiner then presented moving
targets in different areas of the patient’s peripheral vision, starting
from the periphery and moving inward, while the patient indicated
when they could see the target. This method showed the patient’s
visual field to be within normal limits.

The patient reported increased comfort in reduced
lighting conditions and under fluorescent lamps, with significant
photophobia, particularly in sunlight and car headlights. Testing
with a yellow filter during daylight provided improved visual
comfort and acceptance. She had no ocular preference between her
eyes and denied any history of bumping into objects. The patient
experienced challenges with mobility and orientation, particularly
in low-light and high-glare conditions, impacting daily activities.
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To address this, training with a white cane was provided to enhance
independence and safety.

Forthe time being, she was referred to a medical specialist for
headache relief. The doctor recommended Tab Flexin 250 mg as
apainkiller and referred her to a neurologist for further assessment.

She was advised to use low vision aids, specifically
a 2.8x telescope, to assist with academic activities, while
magnifiers were not necessary as her near vision was functional.
Additional recommendations included maintaining a healthy
diet, using sun protection (umbrella and avoiding direct
sun exposure), and scheduling follow-up with a neurologist
for her migraines. Vitamin A supplements were specifically
avoided, as they could worsen the progression of the disease.
Genetic counseling was also recommended to prevent future
consanguineous marriages. A follow-up visit was planned in
two months.

Patient Perspective. The patient expressed satisfaction
with the personalized low vision aids, including the yellow filter
and telescope, which significantly improved visual comfort and
functionality.

Fig. 1. A — optos wide-field color fundus
photograph of both eyes, revealing
characteristic yellowish flecks in the posterior
pole, indicative of Stargardt disease. These
deposits are a hallmark of this macular
dystrophy. B — fundus autofluorescence
(FAF) images of both eyes highlighting regions
of hyperautofluorescence, representing
areas of active lipofuscin accumulation, and
hypoautofluorescence, indicating atrophic
zones where the retinal pigment epithelium
(RPE) has degenerated, consistent with
disease progression

Puc. 1. A — wunpokononbHaa uBeTHasa GoTo-
rpadusi rnasHoro aHa o6oux rnas, nony4yeHHas
c nomolubio Optos, IeMOHCTPUPYET XxapakTep-
Hbl€ XentoBaTble NATHA B 3aAHEM MnoJitoce,
ykasblBawoLme Ha 6onesHb LLtaprapara. 9tm
OTNOXEHUA ABNAKOTCA XapakKTePHbIM Mpu-
3HAKOM [aHHOW MaKkynspHOn guctpodun.
B — n3obpaxeHuns aytodpnyopecLeHummn rnas-
HOro gHa o6oux rnas, Bbigensawowye obnactu
runepdnyopecueHumn, NnpeacTasnaowmne
06011 30HbI aKTUBHOIO HAKOMJIEHWS NNNodycC-
uMHa, n runodnyopecLeHumm, ykasblsatroLme
Ha aTpoduyeckne 30HbI, rae npovsoLuna
aereHepauna nMrMeHTHOro annTesing ceT4yat-
K1, 4TO COOTBETCTBYET NMPOrpeccupoBaHunio
3aboneBaHus

Fig. 2. Spectral-domain Optical Coherence
Tomography (SD-OCT) Scans. OD — OCT
scan showing retinal thinning, loss of the
ellipsoid zone, and disruption of the retinal
pigment epithelium (RPE) layers. OS — OCT
scan demonstrating similar findings, including
loss of outer retinal architecture and RPE
irregularities

Puc. 2. SD-OCT ckaHupoaHune. OD — NCTOH-
YeHue ceTyaTkun, NoTeps ANIMMNCONLAHOM 30HbI
1 HapyLleHne CNOEB MUIMEHTHOIO 3nuTenuns
cetyaTku (M3C). OS — aHanornyHble N3MeHe-
HWS, BKJTIOYAs NOTEPIO HAPYXXHOW apXUTEKTYPbI
CeTyaTkm 1 HepoBHOCTU [13C

DISCUSSION

Stargardt disease type 1 (STGD1) is caused by mutations in
the ABCA4 gene, which encodes the ABCA4 protein, an ATP-
binding cassette transporter located in the outer segment discs
of rods and cones. This protein facilitates the transport of
retinoids from photoreceptors to the retinal pigment epithelium
(RPE) during the visual cycle. Dysfunctional ABCA4 leads to
the accumulation of toxic retinoid byproducts, including A2E,
a major component of lipofuscin. This buildup results in RPE
damage, atrophy, and subsequent photoreceptor loss [7].

Other forms of Stargardt disease, such as STGD3 and
STGD4, are associated with autosomal dominant mutations in
the ELOVL4 and PROMI1 genes, respectively. These mutations
disrupt photoreceptor membrane integrity and function,
leading to retinal degeneration. However, this article focuses
on STGDI [8].

M. Abalem et al. [9] studied 65 patients with ABCA4
Stargardt disease (STGD), demonstrating that greater disease
extent on ultra-widefield fundus autofluorescence (UWF-FAF)
correlated with more constricted peripheral visual fields, worse
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Fig. 3. OCT RNFL Analysis. OD — RNFL classified as borderline, with mild thinning in the inferior quadrant. Other quadrants are within normal limits.
OS — RNFL classified as outside normal limits, with significant thinning in the inferior and superior quadrants

Puc. 3. AHanus cnosi HepBHbIX BONIOKOH ceTyaTkm (CHB) ¢ nomolubio OKT. OD — CHB knaccudunumpyeTcs kak norpaHMyHoe COCTOSIHUE, C YMEPEH-
HbIM NCTOHYEHMEM B HUXXHEM KBagpaHTe. B opyrux kagpaHTax nokasarenu B npegenax Hopmbel. OS — CHB knaccuduumpyeTcs Kak Bbixoaguiee
3a npenesibl HOPMbI, CO 3HAYUTESIbHBIM UCTOHYEHNEM B HUXKHEM 1 BEPXHEM KBagpaHTax

full-field electroretinogram (ffERG) patterns, and reduced visual
acuity (VA), emphasizing UWF-FAF's role in assessing disease
severity and visual function. This study highlights the importance
of comprehensive diagnostic approaches, combining clinical
examination with advanced imaging modalities such as OCT and
FAF, to confirm hallmark features of STGDI1. A key strength
is the emphasis on low vision assessment, which addresses the
patient’s specific functional challenges, such as photophobia
and difficulty with distance tasks. The integration of visual aids,
including the successful use of a yellow filter and a telescope,
demonstrates the potential of tailored interventions to enhance
the patient’s visual comfort, functional independence, and
quality of life. Avoiding foods or supplements high in Vitamin
A may help prevent exacerbation of lipofuscin accumulation in
the retina [10].

Furthermore, the study underscores the necessity of regular
follow-ups to assess residual visual acuity as the disease progresses.
Follow-ups allow for the evaluation of current aids and provide
opportunities to trial different telescopes or other devices, ensuring
the most effective solutions are provided after clinical assessment
and approval. Additionally, the case emphasizes the significance
of genetic counseling and preventive measures for consanguineous
families, addressing a critical public health concern in regions with
a high prevalence of consanguinity. The focus on environmental
modifications and lifestyle adjustments reflects a holistic approach
to managing progressive vision loss. This study is limited by its
focus on a single case, which may not capture the full spectrum
of Stargardt disease presentations or responses to interventions.
The long-term efficacy of the low vision aids, such as the yellow
filter and telescope, was not assessed due to the lack of extended
follow-up data. Furthermore, while genetic counseling is
recommended, the outcomes or impact of this intervention were
not evaluated. Additionally, the study does not explore or include

patient access to emerging FDA-approved treatments, which could
influence management strategies in the future.

Two treatment approaches have entered clinical trials. Gene
therapy aims to replace the mutated gene with a healthy one in
retinal cells, potentially halting or slowing lipofuscin accumulation
and vision loss. Another approach involves transplanting RPE cells
derived from stem cells to help clear lipofuscin buildup, with early
trials already underway [11].
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