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CHARACTERISTICS OF ANIRIDIA 

 

Aniridia (from the Greek “without” [an-] and “iris” [-iridia]) is a rare disorder that mainly affects 

the eyes, but depending on the severity and type of the condition, it can also have other 

implications in health and its development. In most cases, it is caused by mutations in the PAX6 

gene, and is inherited in approximately 2/3 cases. Aniridia is registered in Orphanet, the 

reference information portal for rare diseases and orphan drugs, under number ORPHA77. 

Besides the lack of this tissue (iris hypoplasia), Aniridia also shows alterations in other structures 

of the eye: cornea, lens, optic nerve, and retina. The center of the retina -which provides the 

most precise vision (fovea)- and the optic nerve are frequently not very developed 

(hypoplasia/dysplasia), causing changes in the normal visual development in newborns, and 

later a lack of a good visual acuity. Therefore, most persons with Aniridia have an innate visual 

impairment with the typical signal of nystagmus (involuntary oscillatory movement of the eye 

present in all diseases that lead to congenital visual impairment). 

During life, the eyes of persons with Aniridia can develop complications, the most frequent being 

opacification of the lens, opacification of the cornea, cataracts, and high ocular pressure with 

damage to the optic nerve (glaucoma), which can all lead to impaired visual acuity. 

Like Albinism, Aniridia is a genetic condition, since it is present at birth; it is diagnosed by clinical 

examination and confirmed with genetic tests. Aniridia is not always detected in routine 

pediatric examinations at birth, but in the first or second week of life. Parents should be aware 

of the following signs on their newborn child: 

 Reluctance to opening eyes and crying in bright light. 

 More willingness to open them in dim light. 

 Uncontrollable movements of the eye. 

 Difficulty in focusing the eyes, not smiling. 

 A lack of coloring in the iris (black eyes like a wide pupil). 

At any of these signs, parents should seek a medical examination of the infant by an 

ophthalmologist. The doctor will conduct the following tests to confirm Aniridia and assess the 

severity of the congenital disorder: 
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Examining eye movement: 

- Nystagmus. Are there uncontrollable eye movements as a sign of visual impairment? 

- Can the child focus his sight? 

Examining the anterior segment of the eyes with a magnifying lens or microscope: 

- Degree of Aniridia (partial or full)? 

- Is the lens transparent or are there cataracts? 

- Is the cornea transparent? 

Examining the back of the eye with a magnifying glass and light: 

- Does the child have foveal hypoplasia? 

- Is there hypoplasia in the optic nerve? 

Measuring eye pressure: 

- Is eye pressure normal or high? (this test should be conducted at least every six months 

throughout the life of a person with Aniridia!). 

- In a newborn or young child, it may be necessary to measure eye pressure under general 

anesthesia. 

If Aniridia is diagnosed by an ophthalmologist, the child should undergo genetic testing to find 

out which genetic mutation has led to Aniridia, and check for linked syndromes such as WAGR 

Syndrome. As for the inheritance and frequency of Aniridia, it affects from 1 in 40000 to 1 in 

100000 persons, and affects equally men and women. Aniridia is inherited from an affected 

parent in a 50% chance (family Aniridia), and about 1/3 cases come from what we call “de novo 

mutation”, meaning that the child develops a new mutation, parents not having it. 

Aniridia is transmitted in an autosomal dominant way. Dominant meaning that only one 

mutated allele is needed to produce it (allele is each of the two copies of every gene we have in 

every cell of our bodies). Since only one allele is transmitted from each parent to children, the 

affected person can transmit the mutation to an average of 50% of their children, regardless of 

their sex. The most frequent genetic conditions in Aniridia (geneticists call them “mutation”) are 

defects in the PAX6 gene. 

Genes -on chromosomes- are where all of our developmental and hereditary information is 

stored; each human being has 23 pairs of chromosomes, which store hundreds of thousands of 
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genes. They are important for the development of all parts of the embryo’s body during 

pregnancy, and are responsible for human development and organ functions throughout life. 

The PAX6 gene is located on the short arm of chromosome 11 (11p13) and regulates eye 

development from weeks 8 to 14 of pregnancy – so Aniridia develops at such an early stage that 

no mother of an affected child has to worry about having done something wrong during 

pregnancy. This gene regulates the development of the whole eye, which is why the alteration 

in its function leads to panoramic abnormalities (of the whole eye), which not just affect the iris, 

but also the cornea, the anterior chamber, the lens, the retina, and the optic nerve. Besides 

being responsible for the development of the eye, the PAX6 gene is also responsible for the 

development of other parts of the body, such as the kidneys, pancreas, brain, and other areas 

currently being studied. 

Thus, mutations in PAX6 may also be linked to diabetes and a tendency to gain weight in persons 

with Aniridia, but although most cases of Aniridia are caused by mutations in PAX6, in some 

cases no mutations in this gene have been identified.  

 

WAGR SYNDROME  

WAGR Syndrome is a rare syndrome associated with Aniridia; WAGR stands for: Wilms’ Tumor 

(pediatric kidney tumor), Aniridia, genitourinary abnormalities, and mental retardation. It 

happens to 10% of persons with Aniridia (never in family Aniridia), and it is caused by other 

genes on chromosome 11 not working, along with PAX6. For more information: 

http://www.wagr.org/. 

Despite its rarity, all children with Aniridia should undergo ultrasound examinations to detect 

the possible tumor in time until the genetic diagnosis ruling out WAGR syndrome is obtained. 

Genetic testing is done by sending blood samples from the affected person and their parents to 

specialized laboratories. There, the genetic tests focus on the PAX6 gene and its contiguous 

genes, responsible for WAGR Syndrome. Test results can take from weeks to three months, and 

will show the type of genetic condition and confirm or deny WAGR Syndrome.  

 

http://www.wagr.org/
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THE ANIRIDIA EYE 

The eye is a delicate organ with many layers that “translate” the optic signal into electrical 

signals that the brain can understand. We see with our brain, but it takes all the microscopic 

parts of the eye to transmit the image to the optic nerve. 

Eye disorders present at birth that are more specific to persons with Aniridia include: 

- Iris hypoplasia. 

- Fovea hypoplasia. 

- Dysplasia of the optic nerve.  

 

 

 

 

 

 

 

 

 

 

POSSIBLE FUTURE ANOMALIES  

 

Later other complications -marked in red in figure 4- may appear: 

- Corneal opacity 

- Waterfall 

- Glaucoma with damage to the optic nerve 

Figure 4: parts of the eye. 
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The diagram shows that the tissues that help the optic nerve pass the optical signal through the 

eye (cornea, iris, lens) and the tissues that translate the optical signal into electrical impulses 

and send it to the brain (fovea , optic nerve) are those affected in Aniridia. 


