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Coloboma is an eye abnormality that occurs before birth. Colobomas are missing pieces of tissue in structures that

form the eye. They may appear as notches or gaps in one of several parts of the eye, including the colored part of

the eye called the iris; the retina, which is the specialized light-sensitive tissue that lines the back of the eye; the

blood vessel layer under the retina called the choroid; or the optic nerves, which carry information from the eyes to

the brain.

genetic conditions

1. Introduction

Colobomas may be present in one or both eyes and, depending on their size and location, can affect a person's

vision. Colobomas affecting the iris, which result in a "keyhole" appearance of the pupil, generally do not lead to

vision loss. Colobomas involving the retina result in vision loss in specific parts of the visual field. Large retinal

colobomas or those affecting the optic nerve can cause low vision, which means vision loss that cannot be

completely corrected with glasses or contact lenses.

Some people with coloboma also have a condition called microphthalmia. In this condition, one or both eyeballs

are abnormally small. In some affected individuals, the eyeball may appear to be completely missing; however,

even in these cases some remaining eye tissue is generally present. Such severe microphthalmia should be

distinguished from another condition called anophthalmia, in which no eyeball forms at all. However, the terms

anophthalmia and severe microphthalmia are often used interchangeably. Microphthalmia may or may not result in

significant vision loss.

People with coloboma may also have other eye abnormalities, including clouding of the lens of the eye (cataract),

increased pressure inside the eye (glaucoma) that can damage the optic nerve, vision problems such as

nearsightedness (myopia), involuntary back-and-forth eye movements (nystagmus), or separation of the retina

from the back of the eye (retinal detachment).

Some individuals have coloboma as part of a syndrome that affects other organs and tissues in the body. These

forms of the condition are described as syndromic. When coloboma occurs by itself, it is described as

nonsyndromic or isolated.
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Colobomas involving the eyeball should be distinguished from gaps that occur in the eyelids. While these eyelid

gaps are also called colobomas, they arise from abnormalities in different structures during early development.

2. Frequency

Coloboma occurs in approximately 1 in 10,000 people. Because coloboma does not always affect vision or the

outward appearance of the eye, some people with this condition are likely undiagnosed.

3. Causes

Coloboma arises from abnormal development of the eye. During the second month of development before birth, a

seam called the optic fissure (also known as the choroidal fissure or embryonic fissure) closes to form the

structures of the eye. When the optic fissure does not close completely, the result is a coloboma.

Because the optic fissure forms at the bottom of the eyeball during development, colobomas occur in the lower half

of the eye. The particular structure within the eye affected by the coloboma depends on the part of the optic fissure

that failed to close.

Coloboma may be caused by changes in many genes involved in the early development of the eye, most of which

have not been identified. The condition may also result from a chromosomal abnormality affecting one or more

genes. Most genetic changes associated with coloboma have been identified only in very small numbers of

affected individuals.

The risk of coloboma may also be increased by environmental factors that affect early development, such as

exposure to alcohol during pregnancy. In these cases, affected individuals usually have other health problems in

addition to coloboma.

3.1. The Genes Associated with Coloboma
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4. Inheritance

Most often, isolated coloboma is not inherited, and there is only one affected individual in a family. However, the

affected individual is still at risk of passing the coloboma on to his or her own children.

In cases when it is passed down in families, coloboma can have different inheritance patterns. Isolated coloboma is

sometimes inherited in an autosomal dominant pattern, which means one copy of an altered gene in each cell is

sufficient to cause the disorder. Isolated coloboma can also be inherited in an autosomal recessive pattern, which

means both copies of a gene in each cell have mutations. The parents of an individual with an autosomal recessive

condition each carry one copy of a mutated gene, but they typically do not show signs and symptoms of the

condition.
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Less commonly, isolated coloboma may have X-linked dominant or X-linked recessive patterns of inheritance. X-

linked means that a gene associated with this condition is located on the X chromosome, which is one of the two

sex chromosomes. A characteristic of X-linked inheritance is that fathers cannot pass X-linked traits to their sons.

X-linked dominant means that in females (who have two X chromosomes), a mutation in one of the two copies of a

gene in each cell is sufficient to cause the disorder. In males (who have only one X chromosome), a mutation in the

only copy of a gene in each cell causes the disorder. In most cases, males experience more severe symptoms of

the disorder than females.

X-linked recessive means that in females, a mutation would have to occur in both copies of a gene to cause the

disorder. In males, one altered copy of a gene in each cell is sufficient to cause the condition. Because it is unlikely

that females will have two altered copies of a particular gene, males are affected by X-linked recessive disorders

much more frequently than females.

When coloboma occurs as a feature of a genetic syndrome or chromosomal abnormality, it may cluster in families

according to the inheritance pattern for that condition, which may be autosomal dominant, autosomal recessive, or

X-linked.

5. Other Names for This Condition

congenital ocular coloboma

microphthalmia, isolated, with coloboma

ocular coloboma

uveoretinal coloboma
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