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Abstract Oculocutaneous albinism, Menkes syndrome, tuberous sclerosis, neurofibromatosis type 1,

dyskeratosis congenita, lentiginosis profusa syndrome, incontinentia pigmenti, andWaardenburg syndrome

all are genodermatoses that have well established gene mutations affecting multiple biological pathways,

including melanin synthesis, copper transport, cellular proliferation, telomerase function, apoptosis, and

melanocyte biology. Onchocerciasis results from a systemic inflammatory response to a nematode infection.

Hypomelanosis of Ito is caused by chromosomal mosaicism, which underlies its phenotypic heterogeneity.

Incomplete migration of melanocytes to the epidermis and other organs is the underlying feature of nevus of

Ota. Vogt-Koyangi-Harada and vitiligo have an autoimmune etiology; the former is associated with

considerable multiorgan involvement, while the latter is predominantly skin-limited.

© 2015 Elsevier Inc. All rights reserved.

Oculocutaneous albinism

Background

Oculocutaneous albinism (OCA) is a condition that

involves mutations in the genes mediating melanin synthesis

(Table 1).1,2 This results in the hypopigmentation of the

skin, hair, and eyes; an increased risk of skin cancer; and an

increased susceptibility for development of photophobia,

refractive errors, and other visual anomalies. OCA1 A is the

most severe form, with complete absence of melanin.

Individuals with OCA1 A are born with white hair at birth,

while those with the other types are born with pigmented hair

and can accumulate more pigment over time.

Ocular manifestations

The human fovea is responsible for much of our visual

function, including color vision and highly specialized central

fine visual acuity.3 In OCA, reduced visual acuity can result

from foveal hypoplasia.4 The absence of melanin also leads to

optic nerve fibermisrouting,whichmay contribute to strabismus

and reduced stereoscopic vision (depth perception).5,6

The development of nystagmus can occur between six to

eight weeks of age and results from poor vision. It is initially

slow with a large amplitude, but the amplitude often decreases

within the first year of life.7 Poor fixation related to nystagmus

and the development of strabismus and high refractive errors

can lead to ambylopia, defined as reduction of vision due to the

lack of development of the visual pathway during childhood.

Patients with OCA can also develop varying degrees of iris

hypopigmentation and transillumination as well as reduced

pigmentation of the retinal pigment epithelium. The amount of
⁎ Corresponding author. Tel.: 860-679-4600; fax: 860-679-7534.

E-mail address: jaricketts@uchc.edu (J. Ricketts).

http://dx.doi.org/10.1016/j.clindermatol.2014.10.007

0738-081X/© 2015 Elsevier Inc. All rights reserved.

Clinics in Dermatology (2015) 33, 147–158

http://crossmark.crossref.org/dialog/?doi=10.1016/j.clindermatol.2014.10.007&domain=pdf
mailto:jaricketts@uchc.edu
Journal logo
http://dx.doi.org/10.1016/j.clindermatol.2014.10.007
Imprint logo


hypopigmentation varies with the type of albinism, as with the

skin. All of these findings can contribute to reduced visual

acuity, color vision impairment, and photophobia.5

Diagnostic tests for ocular manifestations include the

detection of iris transillumination on slit lamp examination,

assessment for macula transparency and foveal hypoplasia on

retinal examination, and the detection of abnormal optic nerve

fiber crossing usingmonocular visual evoked potential.8 Prism

and alternate cover testing often discloses strabismus.7

Spectral domain optical coherence tomography (OCT) is the

best way to evaluate the retina for the characteristic findings of

ocular albinism, including the absence of or reduced foveal

depression, absence of specialized foveal photoreceptors, and

continuation of the inner retinal layers through the fovea.4,9–11

Teller acuity cards12 can be used to measure visual acuity

and shows improvement in acuity upon vertical presentation

compared with horizontal presentation of the cards. This is

likely due to the horizontal nature of the nystagmus in

oculocutaneous albinism.7

Treatment of the ocular manifestations in oculocutaneous

albinism for themost part involves corrective lenses. Eyeglasses

can correct visual acuity from 20/107 to 20/80.913 and also

improve the patient’s strabismus. In response to nystagmus,

patients will often develop a compensatory head posture.

Depending on the extent of this adjustment, extraocular

surgery can be considered to shift this position closer to the

primary gaze.14,15

Menkes syndrome/disease

Background

Menkes syndrome, also known as kinky hair disease, is an

X-linked recessive neurodegenerative disorder caused by

missense mutations in the ATP7 A gene (copper transport

gene on chromosome Xq21.1), which causes impaired

intestinal copper absorption,16 reduced activity of copper-

dependent enzymes,17,18 progressive hypotonia, seizures,

and failure to thrive.19 Skin and hair abnormalities (including

hypopigmentation of hair, twisted hairs or pili torti, and

pale and lax skin) result from decreased keratin fiber strength,

tyrosinase activity, and melanin synthesis.20 Treatment includes

infusions with copper salts.

Ocular manifestations

Patients with Menkes’ syndrome present with various

ocular findings, including poor visual acuity, myopia,

strabismus, blue irides, and iris stromal hypoplasia,21 which

result from deficient cytochrome c oxidase and superoxide

dismutase, copper dependent enzymes.

Menkes disease also involves visual changes secondary to

retinopathy. Menkes-related retinopathy has two main

causes: (1) the overall systemic copper deficiency and

(2) the loss of retinal Menkes protein, which normally helps

to regulate the copper levels of overlying photoreceptors.22

Tuberous sclerosis

Background

Tuberous sclerosis complex (TSC) is an autosomal

dominant neurocutaneous syndrome characterized by the

development of multiple hamartomas in several organs. The

tumor suppressor genes responsible for TSC include the TSC1

gene on chromosome 9 and the TSC2 gene on chromosome

16. These genes directly target RAS, which inactivates

mammalian target of rapamycin (mTOR), the key regulator

of cell proliferation and organ size.23

Cutaneous manifestations associated with TSC include

hypomelanotic macules/ash leaf spots (present in 97.2%),

facial angiofibromas (74.5%) (Figure 1), Shagreen patches

(48.1%) (which are connective tissue nevi sometimes

referred to as collagenomas), molluscum pendulum

(22.6%), (which is a skin polyp with papillomatosis of the

epidermis and dilated blood vessels), forehead fibrous

plaques (18.9%), periungual fibromas (15.1%), and “con-

fettilike” macules (2.8%) (which are multiple 1-2 mm white

Table 1 Oculocutaneous albinism gene mutations

Oculocutaneous

albinism (OCA)

Responsible

gene

Gene function Gene

localization

Prevalence

OCA1 Tyrosinase Rate limiting enzyme

for melanin production

11 q14-q21 1:40,000

OCA2 P gene Exact function unknown,

involved in transport into and out of melanosomes

and regulation of melanosome pH

15 q 1:36,000 (white Europeans)

1:3900-10,000 (Africans)

OCA3 TYRP1 Involved in stabilization of tyrosinase 9 q23 Rare (white Europeans, Asians)

1:8,500 (Africans)

OCA4 SCL45 A2 May transport substances required

for melanin biosynthesis

5 p Rare (white Europeans)

1:8,500 (Japanese)
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spots symmetrically distributed over the extremities).24

Systemic manifestations include seizures (which occur in

90% to 96% of TSC patients and are the leading cause of

morbidity in TSC),25 renal angiomyolipomas,26 and cardiac

rhabdomyomas.27

Themanagement of TSC is, for themost part, symptomatic;

however, rapamycin and its analogues hold some promise as a

potential therapy. Rapamycin can normalize the dysregulated

mTOR pathway in TSC. It has shown some success in

inducing the regression of brain astrocytomas28 and renal

angiomyolipomas29 associated with TSC.

Ocular manifestations

The most common ocular finding in TSC is a retinal

hamartoma, which can be found in 40% to 50% of TSC

patients.30 The retinal hamartoma in TSC can present as a

unilateral, transparent, noncalcified lesion or as bilateral

calcified tumors, and is often benign with no treatment

required. Rarely, the tumor requires treatment in the presence

of growth, inflammation, and related ocular complications.

In the past, enucleation was the treatment of choice. New

potential therapeutic modalities have been described in case

reports. Recently, brachytherapy was successfully used in

the treatment of patients with exudates and vitritis related

to an aggressive hamartoma.31 There has also been a

report of a patient with tuberous sclerosis, bilateral retinal

hamartomas, and macular edema, which responded well

to treatment with bevacizumab and intravitreal triamcin-

olone acetonide.32

Other ocular complications of the tuberous sclerosis

complex include retinal pigment epithelial depigmented

lesions,33 refractive errors, and strabismus.34

Neurofibromatosis

Background

Type I neurofibromatosis (NF1) is an autosomal dominant

geno-oculo-dermatosis caused by deletions or mutations in

the neurofibromin gene (NF1) on chromosome 17 p11.2. The

NF1 gene encodes neurofibromin, which negatively regu-

lates RAS protein,35 leading to excess cell growth and an

increased potential for malignant transformation. An indi-

vidual can be diagnosed with NF1 if he or she has two or

more of the following:36

1. Six or more café au lait spots (N0.5 cm diameter in

prepubertal children, N1.5 cm after puberty) (Figure 2)

2. Axillary or inguinal freckling

3. Cutaneous neurofibromas or one plexiform neurofibroma

4. Two or more Lisch nodules

5. Optic pathway gliomas

6. Specific bony lesions (sphenoid wing dysplasia,

pseudoarthrosis of the tibia)

7. A first-degree relative with NF1

The diagnosis can be difficult to make in young children,

because many of the manifestations are age-dependent and

many phenotypic variations exist.37,38

Ocular manifestations

The optic pathway includes the optic nerve, chiasm,

tracts, and radiations. The optic pathway gliomas may

result in mild proptosis or decreased visual acuity due to

compression of the optic nerve along the pathway. Optic

nerve pallor or optociliary shunt vessels may be present on

examination. There is a suspected correlation between optic

nerve gliomas and the risk of cerebral arteriopathy. Due to

Fig. 1 Multiple facial angiofibromas in a patient with tuberous

sclerosis.

Fig. 2 Multiple café au lait macules in a patient with suspected

segmental neurofibromatosis.

149Pigmentary disorders of the eyes and skin

Image of Fig.�2


this correlation, it has been suggested that individuals

with NF1, especially those with optic nerve gliomas, undergo

vascular imaging by MRA or other brain imaging studies.38

The management of optic pathway gliomas remains

controversial. They may remain stable or slowly enlarge in

childhood or adulthood. Visual deficits in NF1 patients with

optic nerve gliomas can include decreased visual acuity, loss

of color vision, visual field defects, and loss of contrast

sensitivity. Associated findings also include strabismus,

nystagmus, proptosis, afferent pupillary defects, and optic

disc pallor. Studies have shown that retinal nerve fiber layer

thickness inversely correlates with optic pathway gliomas

and decreased vision.37 The location of optic nerve gliomas

in the noncortical visual pathway, either in the optic nerves,

chiasm, tracts, and radiations, makes biopsy or surgical

resection difficult due to the risk of visual loss. Chemother-

apy with carboplatin and vincristine can be used to manage

rapidly enlarging optic nerve gliomas. Radiation therapy is

no longer used since the risk of adversely impacting vision

and the risk of developing secondary malignancies such as a

malignant peripheral nerve sheath tumors.39,40

Lisch nodules are also present in NF1 and are one of the

characteristic findings. These are benign iris hamartomas that

do not impair vision. They are usually bilateral and found on

the iris surface or deep within the stroma. They are present in

more than 95% of carriers of the NF1 gene mutation and can

be useful as a diagnostic marker for neurofibromatosis.38

Other findings associated with NF1 are ciliary body cysts

and retinal pigmentary abnormalities.

Dyskeratosis congenita

Background

Dyskeratosis congenita is a rare, hereditary disorder

involving defective telomere biology and dyskerin gene

mutations and is clinically characterized by a triad of

reticular cutaneous hyperpigmentation, nail dystrophy, and

oral leukoplakia.41–43 Dyskeratosis congenita is a fatal

condition where patients usually develop aplastic anemia

and malignant transformation of the oral leukoplakia. Bone

marrow failure can also lead to opportunistic infections or

hemorrhage.43 Treatment of this condition involves short-

term treatments, such as anabolic steroids (which temporarily

increase blood counts), granulocyte macrophage colony-

stimulating factor, granulocyte colony-stimulating factor,

and erythropoietin44; however, the only long-term treatment

is hematopoietic stem cell transplant, which does not

necessarily prolong survival.45

Ocular manifestations

Ophthalmic manifestations have been observed in 40% of

patients with dyskeratosis congenita.41 The most common

findings are blepharitis, cicatricial entropion, trichiasis, loss

of cilia, nasolacrimal duct obstruction, and optic atro-

phy.41,46 Trichiasis is defined as the abnormal positioning

of eyelashes that grow inward towards the eye, potentially

abrading the ocular surface and causing corneal damage and

subsequent decrease in vision. Most of the anterior segment

findings of dyskeratosis congenita are likely related to

epithelial abnormalities in the ocular skin and mucous

membranes.46 Severe ocular surface disease can occur from

these epithelial abnormalities and include chronic cicatricial

keratoconjunctivitis (which may lead to significant symp-

tomatology and visual impairment).47

Only a small proportion of patients with dyskeratosis

congenita had retinal vascular changes; however, early

recognition and treatment of these changes can prevent

retinal neovascularization, exudative retinopathy, and retinal

detachment and, therefore, the related vision loss.48,49

In addition to the syndromic manifestations, treatment of

dyskeratosis congenitia with radiation or the use of steroids

before stem cell transplantation will increase the risk of

glaucoma and cataract formation. A baseline ophthalmologic

exam and periodic eye exams are therefore recommended for

every patient with dyskeratosis congenita.

Lentiginosis profusa/LEOPARD syndrome

Background

LEOPARD syndrome is an autosomal dominant condi-

tion and an acronym that stand for the cardinal features of

this condition, including lentigines (Figure 3), ECG

conduction abnormalities, ocular hypertelorism, pulmonic

stenosis, abnormal genitalia, retardation of growth, and

sensorineural deafness. While it is not part of the acronym,

hypertrophic cardiomyopathy is also commonly present. The

syndrome was first described by Zeisle and Becker in 1936,

but the term “LEOPARD syndrome” was not coined by

Gorlin until 1969.50 Other names for this condition are

lentiginosis profusa, multiple lentigines syndrome, cardio-

cutaneous syndrome, Moynahan syndrome, and progressive

cardiomyopathic lentiginosis. Lentigines do appear in 100%

of cases, usually after age 4 or 5, and thousands of lentigines

can be present by puberty. Genes known to be associated

with Leopard syndrome are PTPN11, RAF1, and BRAF.51

Ocular manifestations

Ocular associations with LEOPARD syndrome include

hypertelorism, which is defined as an abnormally wide

interorbital distance, and mild palpebral ptosis, a term that

describes drooping of the eyelid. Lentigines can sometimes

also appear in the sclera,51 which is usually of no

consequence to the vision. One paper has reported the

presence of a coloboma (a missing area of tissue or gap) in
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the iris, retina, and choroid in a child with LEOPARD

syndrome,52 but this finding is rarely seen. Colobomas are

usually formed when a gap called the choroid fissure, which

is present during early development, fails to close before a

child is born.53

It was shown in one study that a significant number of

patients had a high percentage of abnormalities of visual

function in general and of visuo-motor integration. Ocular

movements were abnormal half of the time, and stereopsis

was abnormal in at least half the of patients.54 Because these

eye findings are common, baseline and follow-up ophthalmologic

exams are recommended.

Onchocerciasis

Background

Onchocerciasis, also known as river blindness, is caused

by the nematode Onchocerca volvulus. The blackfly vector

Simulium, transmits the infective larvae to humans. The

classic clinical finding in Onchocerciasis is the onchocer-

coma. These present as firm subcutaneous nodules usually

located on the head and torso, and lower extremities.

Calcification of the lesions occurs when the Onchocerca

die. Skin findings in infected patients can also include

leopard skin (or skin depigmentation on the lower limbs),55

papules, lichenified plaques, and severe pruritus. HLA-DQ

alleles have been found to be associated with depigmentation.56

Studies show that skin and eye disease occur concurrently.

While only 4% of patients infected with onchocerciasis

developed skin depigmentation, as many as 42% of patients

with ocular onchocerciasiswill also have skin depigmentation.57

The concurrence of the two conditions may either be related to

the microfilariae count or possibly related to the genetic

autoimmune factors that predispose the individuals to either of

these conditions.

Ocular manifestations

Onchocerciasis results in vision loss and blindness, most

likely as a result of the progressive tissue damage caused

by the microfiliariae. Not long ago, this had been a leading

cause of blindness in rural African countries, endemic

in the sub-Saharan region, but its prevalence has decreased

as intervention programs have been developed58 and

implemented. The Onchocerciasis Control Program (1975-

2002) and the Ivermectin Donation Program (started in 1988)

were significant in the path to international control of

Onchocerciasis.59

Localized foci also exist in Sudan and Yemen, and

sporadic regions in Latin America. Ocular examination may

show live microfilaria migrating through the anterior

chamber and vitreous, which can be seen at the slit lamp.

Severe ochocerciasis is a result of inflammation around the

dead microfilaria. Initial superficial keratitis occurs, followed

by sclerosing keratitis and inflammation in the anterior

chamber and retina. In advanced onchocerciasis, there is

often uveitis, posterior synechiae, peripheral anterior syne-

chiae, and glaucoma.60 Chorioretinitis, optic neuritis, and

optic atrophy may also occur, leading to blindness. A recent

study showed that in onchocerciasis, even without the

presence of ocular onchocerciasis, there is an increased risk

of glaucoma, which is currently the second leading cause of

blindness in sub-Saharan Africa behind cataracts.61

Hypomelanosis of Ito

Background

Hypomelanosis of Ito (HI), or Incontinentia pigmenti

achromicans, is a neurocutaneous syndrome characterized by

blaschkoid hypopigmented patches, whorls or linear streaks;

alopecia; and multisystemic abnormalities, including neuro-

logic, ocular, dental, and musculoskeletal manifestations.

Other dermatologic manifestations include café-au-lait mac-

ules, cutis marmorata, other vascular lesions, dermal melano-

cytosis, atopic dermatitis, pilomatrixoma, aplasia cutis,

alopecia, variation in hair color, and nail abnormalities.62–64

HI most commonly occurs sporadically and results from

chromosomal mosaicism although possible familial inheritance

Fig. 3 Multiple lentigines in an adolescent patient. This patient

was referred to specialists to rule out other possible manifestations

of LEOPARD syndrome.
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patterns have been reported.65–74 HI presents usually within the

first year of life with the characteristic skin lesions and the

neurologic and other manifestations become readily apparent

in infancy or early childhood.62 The prevalence of HI remains

around 1 in 700 new pediatric neurology referrals62 and

occurs with equal incidence in both sexes.63 Clinical

monitoring includes regular follow-up with the pediatrician

and other specialists.

Ocular manifestations

The ocular manifestations, seen in about 25% of patients

with HI, are varied and nonspecific. Reported ocular

abnormalities have included anterior segment changes,

such as subtle iris depigmentation, corneal asymmetry, and

more serious diseases including corneal opacity, micro- and

macro-ophthalmia, and cataracts. Posterior segment findings

have also been reported and include choroidal hypopigmen-

tation and atrophy, retinal detachment, optic nerve hypopla-

sia and optic atrophy. Other ophthalmic findings that have

been present in patients with HI include refractive errors,

strabismus, nystagmus,75,76 scleral melanosis, hypertelorism,

and eyelid anomalies.62–64,77 In addition, a case of retinoblas-

toma in a 16month old with HI was reported in 2011.78Due to

the wide variability in ocular presentation, patients with HI

should be evaluated as early as possible with a comprehensive

ophthalmologic examination.

Incontinentia Pigmenti

Background

Incontinentia Pigmenti (IP) (also known asBloch-Sulzberger

syndrome, OMIM 308300) is a multisystem disease originally

described by Bloch and then Sulzberger in the 1920s. The

disease is characterized by four cutaneous stages. The first stage

presents in the neonatal period with vesiculobullous skin lesions

that follow the lines of Blaschko.79 The second stage is marked

by hyperkeratotic and verrucous lesions appearing between 2

and 6 months of age. In the third stage the lesions evolve into

hyperpigmented patches, usually, by the end of infancy.80

The fourth and final cutaneous stage is characterized by

hypopigmentation, atrophy, and alopecia of the affected skin

by early adulthood.81 The dermatologicmanifestations of IP can

also include nail dystrophy. Potential systemic manifesta-

tions include neurologic, ophthalmologic, skeletal and

dental abnormalities. IP is an X-linked dominant genetic

disorder involving a mutation in the Nuclear Factor-Kappa

B Essential Modulator (NEMO), (also known as the

IKBKG, inhibitor of kB kinase gamma) gene. A normal

copy of the NEMO gene is necessary for regulated NF-

kB activation to prevent inappropriate apoptosis under

TNFα signaling.82,83

Updates on ocular manifestations

The ophthalmologic manifestations of IP are varied and can

be among the most severe and debilitating complications of the

disease. It is estimated that between 16% and 66% of patients

with IP have eye abnormalities,82–85 typically in the form of

proliferative retinal vasculopathy. Eye findingsmay also include

strabismus, nystagmus, microphthalmia, cataracts, glaucoma,

optic atrophy, and retinal detachment,84 most of which are

secondary to advanced retinopathy. Of these abnormalities,

retinal detachment is considered a severe end stage complication

of retinopathy in IP, as it can result in blindness. Retinal

complications arise as a result of a vascular ischemia caused by

occlusion of the retinal arterial vasculature.79 At the junction of

the avascular and vascular retina, abnormal arteriovenous

malformations occur along with microvascular abnormalities

and neovascularization. This inner retinal ischemic atrophy that

causes proliferative vitreoretinopathy can progress to vitreous

hemorrhage and retinal detachment79 and severe loss of vision.

In some cases, regression of retinopathy may occur spontane-

ously. Often treatment must be performed with laser or

cryoablation of affected retinal areas and can slow the

progression of these potential complications82,86; however,

early detection is one of the most important aspects of effective

treatment. Intravenous fluorescein angiography with a

handheld retinal camera is typically performed under general

anesthesia in babies with IP. Oral fluorescein may be used in

place of intravenous injection.87 Early, frequent ophthal-

mologic screenings of infants with IP are recommend

to maximize chances of preserving vision.88,89 Several

recent studies show the considerable variation of ocular

findings (Table 2).82,84,85,90–95

Nevus of Ota

Background

In oculodermal melanocytosis, or nevus of Ota, a

hamartoma of spindle-shaped melanocytes can be found in

the skin, eyes, and central nervous system. In the skin, the

lesion presents as a bluish, black patch most commonly in the

areas of the dermis innervated by the first and second

divisions of the trigeminal nerve. Pigmentation of the sclera

and other ocular tissues is readily apparent upon clinical

examination. Ocular or oculodermal melanocytosis occurs in

all races, but has a higher incidence in people with darker

skin types and is more common in females. In Caucasians,

the prevalence of ocular melanocytosis was found to be

around .038% of the population.96 The incidence in Asian

populations generally may be higher, although a Chinese

study cited a similar prevalence of oculodermal melanocy-

tosis in 0.034% of the population.97 Most cases present in

infancy or childhood, but there are also reports of adult-onset

nevus of Ota.
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Table 2 Studies documenting ocular features in patients with Incontinentia Pigmenti

Author/year # patients Type study Ocular anomalies

Kim BJ 2006 40 Korean patients with IP Retrospective 66% (16/24) of total had ocular anomalies

56.3% (9/16) retinopathy

31.3% (5/16) strabismus

1/16 myopia

1/16 microphthalmia

1/16 aphakia

Ardelean D 2006 40 male patients with IP A series of patients

presented by authors

plus a review

of literature

32% of total had ocular anomalies

69% retinal abnormality

(vascular anomalies, retinal detachment,

pigmentary abnormalities)

31% had strabismus, optic nerve atrophy,

retrobulbar glioma, glaucoma, corneal opacity, myopia

Landy SJ 1993 At least 111 patients in

a clinical study by

authors + analysis

of published cases

Clinical study 33% squints

40% abnormal retinal vessels and RPE

10% with retinal abnormalities develop intraocular

scarring and vision loss

N90% patients have normal vision

Macey-Dare L 1999 7 IP patients with

dental manifestations

Case reports 4/7 had ocular abnormalities

4/7 had myopia and strabismus

Hadj-Rabia S 2003 40 patients with IP Retrospective study 7/34 (20%) had ocular anomalies

4/34 (12%) had strabismus

2/34 (6%) microphthalmia

1/34 retinal pigment anomaly

1/34 coloboma

1/34 occlusion of central retinal artery

Phan TA 2005 53 females with IP Retrospective case series 19/51 (37%) had ocular anomalies Strabismus most common

Holmstrom G 2000 30 Swedish patients Prospective study

of patients previously

diagnosed with IP

9/30 (30%) had severe visual impairment

7 patients had myopia (2 with severe myopia)

7 had widespread anterior segment changes

18/30 (60%) had posterior segment pathology

13/30 (43%) had strabismus

7 patients had monocular amaurosis

2 patients had grade 2 retinal changes

13/30 (43%) with vision threatening abnormalities

(visual impairment, severe myopia,

or grade 2 retinal changes)

Minic S 2013. 831 patients,

multiple ethnicities

Meta-analysis

IP patients 1993-2012

37% of total had ocular diagnoses

53% had retinal abnormalities

47% has nonretinal abnormalities

3.38% vitreous anomalies

2.61% lens anomalies

2.3% microphthalmia

6.91% amaurotic eyes

69.89% of ocular anomalies had potential to affect vision

Pacheco TR 2006 9 boys with IP

Normal karyotypes

Case reports 8/9 patients had normal eye examination

No report of ocular anomaly in the one patient for

which a normal eye exam was not reported

O’Doherty M 2011 19 Irish patients with IP Case series 5/11 (47%) had vision threatening ocular findings

2/11 retinal detachment

2/11 squint

2/11 corticovisual impairment

1/11 amblyopia

1/11 cataract

1/11 abnormal vasculature
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Ocular manifestations

Oculodermal melanocytosis is usually a benign condi-

tion but patients have a 10% chance of developing

glaucoma98 and possibly an increased risk of associated

melanoma,99 which has been documented to occur in the

skin100,101; the uveal tract (which includes the iris, ciliary

body, and choroid)102–107; the central nervous sys-

tem108,109; and the orbit.110 The clinical presentation of

cutaneous melanoma developing within Nevus of Ota can

be subtle. Case reports displayed that the melanomas do not

show typical clinical features of cutaneous melanoma and

may mimic features of a benign subcutaneous cyst or

nodule.100 Treatment with lasers can result in reasonable

clearance of pigmented skin lesions111; however, it does not

eliminate the risks of glaucoma or melanoma in either the

skin or ocular tissues.

Ocular manifestations occur in two thirds of patients

with cutaneous lesions. In the eye, melanocytosis has been

shown to be present in the episclera and choroid in 100%

of patients; 10% have conjunctival involvement; and 18%

have retinal involvement, depending on the study.112,113

When examining patients, ultrasound biomicroscopy can

be used in conjunction with a slit lamp examination to

evaluate the iris and ciliary body. The choroid is evaluated

by fundus examination and B-Scan ultrasound. Recently,

using ultrasound biomicroscopy, the mean ciliary body

thickness was found to be statistically significantly greater

in the affected than in contralateral, unaffected, eyes. The

affected eyes also consistently showed hyperreflectiv-

ity.114 Ciliary body melanomas, by contrast, would show

evidence of a mass and lower reflectivity.114 This

technique for assessing the ciliary body may now provide

additional important information when evaluating nevus

of Ota.

Malignant melanoma in association with Nevus of Ota,

although rare, is often difficult to treat and can result in

a local spread to orbital tissues, nerves, and bone. Early

treatment can allow for preservation of orbital tissues and

vision110,115; therefore, patients with nevus of Ota may

benefit from regular skin and ophthalmologic examina-

tions to facilitate earlier diagnosis and treatment.

Since as many as 10% of patients with nevus of Ota

will develop glaucoma,98 it is important to monitor for

any changes in intraocular pressure and pigmentation.116

Treatment of cutaneous lesions can be performed

with Q-switched Alexandrite and Q-Switched (QS)

Nd-YAG lasers.111 Ocular lesions are not amenable to

laser treatment. It should be noted that Q-switched

lasers are among the most damaging to the eye and

proper eye protection for both the physician and the patient

is important.

Lastly, a recent retrospective review showed that surgical

reduction of conjunctival and scleral pigmentation for cosmetic

improvement of pigmentation within the eye itself can be

performed as well.117

Vogt-Koyanagi-Harada

Background

Patients with Vogt-Koyanagi-Harada (VKH) Syndrome,

of which vitiligo is a characteristic feature, are at risk of

serious visual loss if treatment is delayed.

VKH, named after the three physicians who initially

described the condition, is considered a multisystemic,

autoimmune inflammatory disorder118,119 that affects

the skin, eyes, ears, and meninges. VKH likely results

from the complex interplay of genetic and environmen-

tal factors.120–128 There are several criteria required

for diagnosis.129

Ocular manifestations

Ocular manifestations of VKH include a bilateral chronic

diffuse granulomatous uveitis. Uveitis is the most common

ocular complication of VKH and, if untreated, can result in

blindness. Among patients referred to uveitis clinics around

the world, VKH is identified in as many as 1% to 4% of

patients.130–133 In Japan, as many as 8% of uveitis cases

result from VKH.133 Inflammation targets melanocytes

located in the uveal tract. A recent study of VKH in Indian

children showed evidence of vision loss, which was

attributed most commonly to the development of cataracts

and the presence of active inflammation, but complications

due to chronic uveitis, such as subretinal fibrosis, retinal

pigment epithelium changes, and cystoid macular edema

contributed to vision loss in a subset of patients as well.134

Ocular anterior segment findings may include mild to severe

bilateral inflammation with seclusion of the pupil and

posterior synechiae. Keratic precipitates, which can be

small or large, are granulomatous. Perilimbal vitiligo may

be present. Bilateral panuveitis, optic disc hyperemia,

vitreous opacities, edematous exudative choroiditis with

nodular yellow lesions and serous retinal detachment can

develop. Late in the disease neovascularization of the optic

nerve and retina can occur, leading to vitreous hemorrhage.

When evaluating patients with VKH, fluorescein angiogra-

phy can be performed to show characteristic retinal findings.

Choroidal thickening can be seen on B-scan ultrasound.

Another potential test to differentiate VKH is ocular

coherence tomography.135 Ocular manifestations also

include development of cataracts (40%), glaucoma (38%

that require intervention), retinal fibrosis, and neovascu-

larization, all of which can increase a patient’s risk of

developing blindness. Although more studies regarding the

factors affecting visual outcomes are needed, early,

aggressive treatment in the acute phase and prompt

treatment of any recurrent inflammation may help to

delay disease progression.134 Treatment includes systemic,

local and periocular corticosteroids, steroid sparing agents,

or both.
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Vitiligo

Background

In vitiligo, autoimmune destruction of melanocytes in the skin

results in cutaneous depigmentation. Risk factors include a family

history of vitiligo, medical history of autoimmunity, trauma, and

the presence of several identified gene loci.136 Vitiligo occurs

in people of all ethnicities and disease onset usually occurs in

childhood or adolescence. Other associated conditions include

autoimmune thyroid disorders, diabetes, and alopecia areata.

Ocular manifestations

There are very few studies documenting the ocular

findings in patients with vitiligo. It was shown that patients

with vitiligo have retinal pigment epithelial (RPE) atrophy or

hypopigmentation ,137 pigment hypertrophy, choroidal

nevi,138 peripapillary atrophy around the optic nerve,139

and choroidal hypopigmentation.140,141

Finally, uveitis may also occur with greater frequency in

patients with vitiligo,142,143 but this is not shown in all

studies.139,144–148 Because eye disease has been documented

in patients with vitiligo, patients should receive routine

ophthalmologic exams.

Waardenburg syndrome

Background

Waardenburg syndrome is a genetic syndrome consisting

primarily of anomalies of the skin, hair, eyes, and ears and

affects 1 in 40,000 according to population studies. The

musculoskeletal system and gastrointestinal tract can also

be affected in certain subtypes. As established at the

Waardenburg consortium, diagnosis requires fulfillment of

either two major criteria or one major and two minor

criteria.149 Major criteria include the characteristic white

forelock (hair depigmentation), pigmentary anomalies of the

iris, congenital sensorineural deafness, dystopia canthorum,

or an affected first degree relative. Minor criteria are

depigmented macules or patches, synophrys, broad nasal

root, nose hypoplasia, or early graying of the hair by age 35.

There are four major types of Waardenburg syndrome,

generally involving the PAX3 (Paired box 3), MITF

(microophthalmia-associated transcription factor), SOX10

(Sry box 10), EDN3 (endothelin 3), and EDNRB (endothelin

receptor type B) genes.150,151

Ocular manifestations

Recently, in patients with Waardenburg syndrome, the

presence of both choroidal and iris hypopigmentation was

confirmed. Fortunately, visual acuity was generally not

affected.152 Reduced visual acuity, when present, can result from

foveal hypoplasia, amblyopia, and/or vitreous hemorrhaging.153

Other scattered case reports of possible ocular associations

include bilateral congenital cataracts,154 diabetic retinopathy,155

retinoblastoma,156 congenital eyelid ptosis,157 branch retinal

vein occlusion,158 and strabismus.159 Japanese patientswithWS

type IIwere also found to have hypopigmentation of both the iris

and retina.160

Although reduced visual acuity is not typically an issue in

Waardenburg syndrome, there are cases of loss of vision.

Due to this and the reported variations in ophthalmologic

findings, comprehensive eye examinations should be

performed routinely.
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