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Abstract 

Albinism is a large group of hereditary diseases characterized by reduced or completely absent 

synthesis of melanin in tissues of ectodermal origin. Patients with this pathology have frequent 

affection of the ocular structures, which are manifested by: reduced visual acuity, 

transillumination of the iris, hypoplasia of the fovea, nystagmus, strabismus, refractive errors and 

other. Prevention of UV rays, and early and appropriate management of ophthalmic 

manifestations is a key link in the treatment of patients with this condition. In this paper we have 

presented the most significant forms of albinism that are known in science today, as well as the 

spectrum of ophthalmological changes and their possible treatment. 
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Introduction 

Albinism is a common term for a large group of hereditary diseases, characterized by reduced or 

completely absent melanin in tissues of ectodermal origin. That is, skin, hair and eyes. The word 

comes from the Latin term "albus" - white. The biggest feature of this entity is that patients have 

hypo or depigmentation of the whole body, with prominent gray to white hair. This authentic 

look is specific to the so-called oculocutaneous albinism (an autosomal recessive condition), in 

contrast to the ocular albinism, which mainly affects intraocular structures. Albinism is found in 

the whole population, but also in other species of the animal world. The incidence is different in 

different nations, with the highest representation among the indigenous population in Panama 

and Colombia at 6.3 per 1000 inhabitants, and worldwide it ranges between 1:5000 and 1:40,000 

(1). 

 

Oculocutaneous Form of Albinism 

The oculocutaneous form is based on a mutation of the OCA gene. OCA1A is the most severe 

type of mutation where melanin synthesis is completely absent, while other variants such as 

OCA1B, OCA2, OCA3 or OCA4 are relatively deficient in synthesis. OCA2 is the most 

common mutation in the world. Different mutations are specific to different ethnicities and 



nations around the globe (2). The OCA group of genes participates in the tyrosine/melanin 

biochemical cascade. Mutations in this group lead to impaired synthesis of enzymes and 

membrane proteins that are very important in melanin synthesis. As consequence, no synthesis of 

this pigment occurs at all, or after it has been synthesized, it cannot be distributed and deposited 

in the appropriate cellular compartments to exert its effect. Because of these biochemical 

disorders, the characteristic phenotype of persons with this entity occurs. In other words, there 

will be a partial or complete affectation of skin pigmentation, hair, iris color, which directly 

depend on the size and number of melanosomes. The patients in whom residual enzyme activity 

is present, acquire some pigmentation of the skin and hair (blonde to pale brown), in contrast to 

those in whom there is an absolute deficiency of enzyme activity, who are presented with 

completely white skin and hair, as well as light blue eyes with a pronounced red reflex from the 

fundus (3). 

 

Ocular Albinism 

Ocular albinism is a lesser-known entity. The diagnosis is mainly made when nystagmus is 

present since early childhood, transillumination of the iris with pronounced hypopigmentation of 

the peripheral part of the retina, generally in males with mild hypopigmentation of the skin and 

reduced vision. It is mainly an X-linked disease, the symptoms of which begin in the first three 

to six months of life. There are two forms of the disease: Ocular albinism type 1 (OA type 1) and 

Ocular albinism type 2 (OA type 2) (4). 

The first type, also known as Nettleship-Falls ocular albinism, is an X-linked disease, found 

almost exclusively in male children. It is the most common form of ocular albinism with a 

representation of 10% of all albinisms. The incidence is between 1:50,000 to 1:150,000 live 

births. The disease is due to a mutation of the GPR143 gene from the short arm of the X-

chromosome (5). This gene encodes a protein that is extremely important for melanosome 

transport in pigment cells. The phenotypic characteristics depend on the ethnicity of the affected 

individual. The diagnosis is made by genetic analysis, as well as by family history. In female 

carriers of a mutated gene, due to the process of lyonization of the X-chromosome, a Mud-

splattered-like change in the fundus can be observed. 

The second type, also known as Aland Island ophthalmic disease, or Forsius-Eriksson ocular 

albinism is a much rarer X-linked disease than the previous one, but with similar clinical 

manifestations. A characteristic finding is the appearance of protanopia and problems with dark 

adaptation. Unlike OA1, this condition is not associated to fundus changes in female carriers. 

The disease is proven genetically by analyzing the gene of interest CACNA1F (6). 

 

Differential Diagnosis 

Several systemic diseases and hematological conditions are presented clinically in a similar 

manner to albinism. In other words, pathophysiological mechanisms that are involved with 

defective transport and packaging of cellular proteins, clinically manifest in a similar way as 

albinism. Examples of such diseases are: Hermansky-Pudlak syndrome (autosomal recessive 



disease); albinoidism (autosomal dominant disease); Waardenburg syndrome (autosomal 

dominant disease); Chediak-Higashi syndrome (autosomal recessive disease); Griscelli 

syndrome; Elejalde syndrome and others (2,7-9). 

 

Ophthalmological Manifestations of Albinism 

1. Transillumination of the Iris 

Due to the reduced or completely absent pigmentation in the iris stroma and the posterior 

pigment epithelium, there are fenestrae through the iris through which a phenomenon of 

transillumination is observed, in patients with albinism. There are several ways to detect this 

phenomenon. The slit lamp biomicroscope technique is the most used. A small beam of light is 

directed through the pupil, during which transillumination defects across the iris surface are 

displayed in orange, they can be of different shapes and in different distribution and density of 

arrangement. According to the degree of their presence, as well as the degree of pigment present, 

schemes with degrees of transillumination from I to IV are used, where IV is the highest degree 

of transillumination and complete absence of pigment in the iris (10,11). Although this 

phenomenon occurs in albinism, it is not specific to it, as other ophthalmic conditions are also 

characterized by the presence of iris transillumination. 

 

 

Figure 1. Iris transillumination in a patient with albinism.  

Source: https://gene.vision/knowledge-base/albinism-for-patients/ 

 

2. Reduced Vision 

One of the main characteristics of patients with albinism is reduced vision. It is still not known in 

science whether there is a stoppage of previously normal visual development, or if the 

development is hypoplastic from the beginning in people with this pathology. Visual acuity can 

range from 20/20 to 20/400, but the most commonly ranges from 20/100 to 20/200. Mainly, 

vision loss is due to foveolar hypoplasia and disturbed morphological characteristics of 

photoreceptor cells, especially those in the macular region. High refractive errors are quite rare, 

but some degree of myopia, hypermetropia and astigmatism is often present. Stereoscopic vision 

is also affected in patients with a marked degree of albinism, but without affectation of color 

vision (12). 



 

 

3. Strabismus 

Both horizontal and vertical deviations in oculomotor balance may be encountered in patients 

with albinism. Due to the early development of strabismus, they usually do not show diplopia. 

Despite the frequent presence of strabismus, amblyopia is rare in these individuals. In contrast, 

nystagmus is quite a common coexisting manifestation in people with albinism, together with 

strabismus, and with a large amplitude (12,13). 

 

Figure 2. Exotropia with a red fundus reflex present in a child with albinism.  

Source: https://www.lecturio.com/concepts/albinism/ 

 

4. Nystagmus 

The most common type of nystagmus is horizontal according to the direction of stretching, and 

pendular or indeterminate according to its nature. It is usually clinically manifested, especially in 

children. In different types of albinism, it can appear differently, and thus affects visual acuity. 

To get better vision, patients with albinism and nystagmus often hold their head in a forced 

position in order to minimize its effect. Nystagmus in albino individuals causes changes in the 

retinal image. In those individuals with a marked degree of horizontal nystagmus, extraocular 

muscle surgery (according to Kastenbaum-Andreson) is a possible option, with modest 

postoperative results. Retroequatorial insertion of all four straight horizontal muscles is a 

possible procedure for significant reduction of nystagmus and improvement of the patient's 

subjective vision (14,15). 

 

5. Photosensitivity and Photoaversion 

Patients with albinism often have photophobia, an increased sensitivity to light. The reason for 

this is generally due to reduced melanin pigment in the cellular structures of the iris and retina. 

Due to this, there is an inadequate focusing of the light rays, or rather they are scattered and 

cause dispersed irritation of the photoreceptor cells. In order to improve photosensitivity, patients 

with this condition are advised to wear hats and protective glasses when in bright environments 

(16). 

 

6. Abnormal Decussation of the Visual Pathways 



Each of the mammals has its own characteristic in the percentage of optic nerve fibers that cross 

at the level of the optic chiasm. For man, that value is about 53%. This ratio is extremely 

important for achieving adequate stereoscopic vision. In people with albinism, this percentage is 

disturbed and can be up to 90% crossing. The consequence of this is seen in an inadequate 

arrangement of the optical fibers at the level of the lateral geniculate and inadequate projection at 

the level of the visual cortex, which will ultimately have repercussions on stereoscopic vision 

and in the appearance of strabismus in these individuals (12,17). Monocular visual evoked 

potentials are important for defining this condition and can be used as a diagnostic tool in non-

specific forms of albinism. 

 

Figure 3. Comparison of chiasm decussation in an individual without and with albinism. 

Source: https://www.sciencedirect.com/science/article/abs/pii/B9780128133163000076 

 

7. Foveal Hypoplasia and Changes of the Fundus 

The overall aspect of the fundus is characteristic in patients with albinism. That is, due to the 

absence of melanin pigment in the retinal pigment epithelium (RPE), a so-called transparent 

retina occurs, through which the choroidal blood vessels can be seen, and the scleral reflection, 

which gives a whitish appearance to the fundus. 

Another major feature of fundoscopic examination in these patients is the loss of the foveolar 

depression due to its hypoplasia. During organogenesis, as a result of disturbed tyrosine 

metabolism and dysfunction of melanin vacuoles in the RPE, inhibition of signaling occurs, 

which is important for the development of the fovea and the macular region in general. In the 

absence of such signal stimuli, the development of this part of the retina lags and remains 

functionally and morphologically hypoplastic. Foveolar hypoplasia is accompanied by the partial 

or complete absence of the foveolar avascular zone in these patients, as well as microvascular 

bridges at the level of the fovea that cross the horizontal meridian of the eye (18). 



 

Figure 4. Ocular phenotypic spectrum of albinism. 

Source: https://www.sciencedirect.com/science/article/abs/pii/S0161642018305748 

 

Prognosis and Treatment 

There is still no causal treatment in patients with albinism. Prevention of exposure to UV rays is 

extremely important in these individuals because they are at high risk of developing squamous or 

basal cell skin cancer. Therefore, a much-reduced exposure to the sun, wearing protective 

clothing, etc. is recommended. Regarding ophthalmological problems, timely recognition of 

persons with ophthalmological manifestations of the disease is of great importance. Initially, to 

prevent the development of amblyopia, to correct refractive errors and of course to achieve the 

best possible visual function. Albino patients who have strabismus or nystagmus may have an 

improvement if they undergo surgical treatment of the extraocular muscles (2,19). 

Several preparations are under investigations that have the potential to find clinical application in 

the treatment of these patients. One of them is L-DOPA as a replacement therapy because it is an 

intermediate in this metabolic pathway. Other potential substances are aminoglycosides that 

would help in bridging non-sense mutations in genetic-biochemical processes at the cellular 

level. Recently, the drug Nitisinone has been approved by the FDA as an inhibitor of tyrosine 

degradation in patients with hereditary tyrosinemia. In the future, more studies are expected that 

would show the possible benefit of this preparation in patients with albinism. The idea is that the 

reduced degradation of tyrosine will lead to its increased concentration which may induce 

stimulation of tyrosinase and melanin synthesis. Until now, several animal studies have given 

good results using this agent (20,21). 

 

Conclusion 

Like many other systemic diseases that give ophthalmological manifestations, albinism is one of 

the entities that presents itself through an ocular affection. The recognition of ocular 



abnormalities in patients with this pathology is of great importance for timely diagnosis of the 

condition, all with the aim to provide appropriate treatment and management of the problem, 

both systemic and local-ophthalmological. Impairment of visual function still remains a major 

ophthalmological problem in people with ocular or oculocutaneous albinism. 
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