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O

cular complications are among the most common cause of discomfort and disability in patients with cystinosis, affecting virtually all individuals with nephropathic cystinosis if left untreated.1,2 Photophobia results from accumulation of cystine crystals within the corneal tissue. Compliance with recommended therapy can reverse this change, resulting
in resolution of symptoms.3 Other ocular structures also suffer from cystine accumulation,4-6 and early and diligent systemic
and local treatment prevents the most severe, irreversible, complications including vision loss.

Anterior Segment (“Front of Eye”) Findings
Corneal changes are the most common, and most commonly symptomatic, ocular complication in cystinosis. There is
evidence for crystal accumulation in all layers of the cornea, with cornea stroma involvement being the most significant
examination finding. Corneal crystals are typically present in the corneal periphery by 16 months of age, and advance to
saturate the cornea by early adolescence if left untreated.7 Although difficult to appreciate on slit-lamp examination,
crystals can be visualized in corneal epithelial cells by in vivo confocal microscopy8 and histopathology.6 Corneal crystals
diffract incoming light, causing it to scatter, creating the photophobia (or light sensitivity) classic to this condition, with
severity of photophobia related to density of stromal crystal deposit. Dense corneal stromal changes appear to destabilize
the corneal epithelium, resulting in punctate keratopathy, filamentary keratitis, and recurrent epithelial erosions, all of
which can cause pain, and in some cases, corneal scarring, impairing vision.1,9,10 Systemic cysteamine therapy does not
reach the avascular corneal tissues, necessitating the use of topical therapy in the form of drops or gel. When used
properly, topical treatment can reverse corneal crystal accumulation and, thereby, improve or resolve both photophobia
and ocular discomfort (Figure 1).1 Crystals also accumulate in other anterior segment structures,10 including the conjunctiva,
iris, and ciliary body. Conjunctival crystals are responsive to topical cysteamine therapy. In severe untreated or undertreated
cases, band keratopathy, peripheral corneal neovascularization, posterior synechiae, and pupillary block with secondary
glaucoma can result. Some of these conditions require specialized surgery to manage11,12 and often result in vision loss
(Figure 2).

Posterior Segment (“Back of Eye”) Findings
Intracellular cystine crystals have been identified in nearly all ocular structures on postmortem examination, including
the retina, choroid, and optic nerve.6 In an untreated or under-treated patient, the impairment of retinal function can
result in a pigmentary retinopathy, appearing as a mottled pattern to the retinal pigment epithelium on fundus examination,
and manifesting as decreased color and night vision, and significant visual field loss, typically in the midperiphery and
may advance to central vision impairment (Figure 3).5 Decreased signal on electroretinogram also captures this change.
As the retina and choroid are well vascularized, these changes occur less frequently in patients receiving effective
systemic therapy. Another condition that affects patients with cystinosis is increased intracranial pressure. This can cause
papilledema even among those receiving appropriate systemic cysteamine therapy,4 and is one of the reasons patients
require regular ophthalmologic examinations. Papilledema can progress to cause visual field impairment and vision loss, and
is best managed in concert with the primary treatment team, often with the help of neurology or neuro-ophthalmology
(Figure 4).

Conclusions in Ocular Findings
Several points bear consideration and might guide future efforts:
(1) It is essential that patients with cystinosis receive regular eye examinations
by ophthalmologists skilled in identifying ocular changes and guiding therapy.
These skills are not difficult to learn, and online and/or printed materials can
assist ophthalmologists who rarely care for these patients. Yearly eye examinations are typically advised, with more frequent examinations necessary for
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Figure 1. Corneal crystal accumulation A, pre-treatment, and B, post-treatment with topical cysteamine drops over a 16month period.

some patients. Although imaging techniques such as slitlamp photography and anterior segment optical coherence tomography are helpful (and recommended) in
managing patients and tracking progress of treatment,
these are not essential to providing care to patients if
unavailable.
(2) Patients vary in the frequency of topical cysteamine dosing
that is needed for effective corneal crystal control, but most
patients are well managed on a regimen of 6-10 doses per
day of cysteamine drops. More frequent dosing is often
required to initially reduce corneal crystal load in severely affected patients. In Europe, cysteamine gel is used
successfully with the frequency of 4 doses per day.13 Approved cysteamine drug formulations vary by country,
and for those patients without access to commercially
available topical treatments (drops or gel), compounded
formulations are often used, though with variable
success.
(3) The age at which to start topical cysteamine therapy is controversial. Some experts speculate that early topical treatment with a cysteamine agent, perhaps at low frequency,
might prevent corneal crystal accumulation if initiated

before there is clinical evidence of corneal crystals. Standard practice is to initiate topical therapy on first
evidence of corneal crystals on eye examination.14
(4) Research exploring potentially preventative therapy regimens, whether with current or future drug formulations, is warranted, as is research exploring less arduous
delivery methods that would be equally or more effective than current treatments.
(5) There is significant benefit to patients by using multidisciplinary team management, including ophthalmology
and nephrology, allowing for easy communication between
specialists and with patients, and optimal patient care. ■

Figure 2. Band keratopathy and corneal neovascularization.

Figure 3. Retinal pigment epithelial mottling.
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Figure 4. Papilledema.
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