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Amelogenesis imperfecta
Amelogenesis imperfecta is a disorder of tooth development. This condition causes
teeth to be unusually small, discolored, pitted or grooved, and prone to rapid wear and
breakage. Other dental abnormalities are also possible. These defects, which vary
among affected individuals, can affect both primary (baby) teeth and permanent (adult)
teeth.

Researchers have described at least 14 forms of amelogenesis imperfecta. These
types are distinguished by their specific dental abnormalities and by their pattern of
inheritance. Additionally, amelogenesis imperfecta can occur alone without any other
signs and symptoms or it can occur as part of a syndrome that affects multiple parts of
the body.

Frequency

The exact incidence of amelogenesis imperfecta is uncertain. Estimates vary widely,
from 1 in 700 people in northern Sweden to 1 in 14,000 people in the United States.

Causes

Mutations in the AMELX, ENAM, MMP20, and FAM83H genes can cause
amelogenesis imperfecta. The AMELX, ENAM, and MMP20 genes provide instructions
for making proteins that are essential for normal tooth development. Most of these
proteins are involved in the formation of enamel, which is the hard, calcium-rich material
that forms the protective outer layer of each tooth. Although the function of the protein
produced from the FAM83H gene is unknown, it is also believed to be involved in the
formation of enamel. Mutations in any of these genes result in altered protein structure
or prevent the production of any protein. As a result, tooth enamel is abnormally thin or
soft and may have a yellow or brown color. Teeth with defective enamel are weak and
easily damaged.

Mutations in the genes described above account for only about half of all cases of the
condition, with FAM83H gene mutations causing the majority of these cases. In the
remaining cases, the genetic cause has not been identified. Researchers are working to
find mutations in other genes that are involved in this disorder.

Inheritance Pattern

Amelogenesis imperfecta can have different inheritance patterns depending on the
gene that is altered. Many cases are caused by mutations in the FAM83H gene and are
inherited in an autosomal dominant pattern. This type of inheritance means one copy of
the altered gene in each cell is sufficient to cause the disorder. Some cases caused by
mutations in the ENAM gene also have an autosomal dominant inheritance pattern.



Amelogenesis imperfecta can also be inherited in an autosomal recessive pattern; this
form of the disorder can result from mutations in the ENAM or MMP20 gene. Autosomal
recessive inheritance means two copies of the gene in each cell are altered. The
parents of an individual with an autosomal recessive condition each carry one copy of
the mutated gene, but they typically do not show signs and symptoms of the condition.

About 5 percent of amelogenesis imperfecta cases are caused by mutations in the
AMELX gene and are inherited in an X-linked pattern. A condition is considered X-
linked if the mutated gene that causes the disorder is located on the X chromosome,
one of the two sex chromosomes. In most cases, males with X-linked amelogenesis
imperfecta experience more severe dental abnormalities than females with this form of
this condition.

Other cases of amelogenesis imperfecta result from new gene mutations and occur in
people with no history of the disorder in their family.

Other Names for This Condition

• AI

• congenital enamel hypoplasia

Diagnosis & Management

Genetic Testing Information

• What is genetic testing?
/primer/testing/genetictesting

• Genetic Testing Registry: Amelogenesis imperfecta - hypoplastic autosomal
dominant - local
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0399368/

• Genetic Testing Registry: Amelogenesis imperfecta, hypocalcification type
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0399376/

• Genetic Testing Registry: Amelogenesis imperfecta, type 1E
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1845053/

• Genetic Testing Registry: Amelogenesis imperfecta, type IC
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2673923/

Research Studies from ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22amelogenesis+imperfecta%22+OR+
%22Amelogenesis+Imperfecta%22
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Other Diagnosis and Management Resources

• MedlinePlus Encyclopedia: Amelogenesis imperfecta
https://medlineplus.gov/ency/article/001578.htm

• MedlinePlus Encyclopedia: Tooth - Abnormal Colors
https://medlineplus.gov/ency/article/003065.htm

Additional Information & Resources

Health Information from MedlinePlus

• Encyclopedia: Amelogenesis imperfecta
https://medlineplus.gov/ency/article/001578.htm

• Encyclopedia: Tooth - Abnormal Colors
https://medlineplus.gov/ency/article/003065.htm

• Health Topic: Tooth Disorders
https://medlineplus.gov/toothdisorders.html

Genetic and Rare Diseases Information Center

• Amelogenesis imperfecta
https://rarediseases.info.nih.gov/diseases/5791/amelogenesis-imperfecta

Educational Resources

• MalaCards: amelogenesis imperfecta
https://www.malacards.org/card/amelogenesis_imperfecta

• Merck Manual Consumer Version: Overview of Tooth Disorders
https://www.merckmanuals.com/home/mouth-and-dental-disorders/tooth-disorders/
overview-of-tooth-disorders

• Orphanet: Amelogenesis imperfecta
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=88661

• School of Dentistry, University of North Carolina at Chapel Hill
https://www.dentistry.unc.edu/dentalprofessionals/resources/defects/ai/

Patient Support and Advocacy Resources

• National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/amelogenesis-imperfecta/

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Amelogenesis+Imperfecta%5
BMAJR%5D%29+AND+%28amelogenesis+imperfecta%5BTIAB%5D%29+AND
+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1080+days
%22%5Bdp%5D
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Catalog of Genes and Diseases from OMIM

• AMELOGENESIS IMPERFECTA, HYPOMATURATION TYPE, IIA2
http://omim.org/entry/612529

• AMELOGENESIS IMPERFECTA, TYPE IB
http://omim.org/entry/104500

• AMELOGENESIS IMPERFECTA, TYPE IC
http://omim.org/entry/204650

• AMELOGENESIS IMPERFECTA, TYPE IE
http://omim.org/entry/301200

• AMELOGENESIS IMPERFECTA, TYPE IIIA
http://omim.org/entry/130900

Medical Genetics Database from MedGen

• Amelogenesis imperfecta
https://www.ncbi.nlm.nih.gov/medgen/240
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