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AbstrAct

Defective amelogenesis syndrome is a genetic disorder in the development of teeth. The researchers described at least 14 types of incomplete 
amelogenesis disorders. Mutations in the AMELX, ENAM, MMP20, and FAM83H genes can cause malformation of the amelogenesis syndrome.
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GenerAlizAtions of incomplete AmeloGenesis 
syndrome

Defective amelogenesis syndrome is a genetic disorder in the develop-
ment of teeth. This condition causes the teeth to be abnormally small, 
colored, pitted or perforated, and are prone to wear and breakage. Other 
dental disorders may also occur in incomplete amelogenesis syndrome. 
These defects, which vary among people affected, can affect the teeth 
(the child) and permanent teeth (adults).1

clinicAl siGns And symptoms of incomplete 
AmeloGenic syndrome

The researchers described at least 14 types of incomplete amelogenesis 
disorders. Types of disorders of this syndrome are characterized by spe-

cific dental disorders and hereditary patterns. Additionally, incomplete 
amelogenesis syndrome can occur alone without any other symptoms 
or symptoms, or it can occur as part of a syndrome that affects different 
parts of the body.2 

 

Figure 1. A picture of human teeth with amelogenesis syndrome associated with the related 
disorder

Figure 2. Another view of dental disorders in amelogenesis syndrome
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etioloGy of incomplete AmeloGenesis             
syndrome

Mutations in the AMELX, ENAM, MMP20, and FAM83H genes can 
cause malformation of the amelogenesis syndrome. The AMELX gene is 
based on Xp22.2 in the short arm of the X chromosome. The ENAM gene 
is based on the long arm of chromosome 4 at 4q13.3. The MMP20 gene is 
based on the long arm of chromosome 11 as 11q22.2. The FAM83H gene 
is based on the long arm of chromosome 8 as 8q24.3.3

 The AMELX, ENAM, and MMP20 genes provide instructions 
for the synthesis of proteins that are essential for the normal develop-
ment of the teeth. Many of these teeth are involved in the formation 
of enamel, which is rich in calcium-rich materials, and the outer layer 
forms a protective tooth.4

 Although the function of the protein produced from the 
FAM83H gene is unknown, it is believed that FAM83H protein is in-
volved in the formation of enamel. Mutations in either of these genes 
result in altered protein structures or preventing the production of rel-
evant proteins. As a result, the tooth enamel will be abnormally thin or 
soft and may have a yellowish or brownish color. The teeth with imper-
fect enamel are weak and easily vulnerable.5

 The mutations in the genes described in the text account for 
only about half of the cases and the mutation in the FAM83H gene 
causes most of these cases. In the remaining cases, the cause of genetics 
has not been identified. Researchers are looking for mutations in other 
genes that could be involved in the disorder.6

 Incomplete amelogenesis syndrome often occurs with muta-
tions in the FAM83H gene and, in some cases, with the mutation in 
the ENAM gene, from the dominant autosomal inheritance pattern. 
Therefore, a gene mutation of FAM83H and ENAM (parent or parent) 
is required to produce this syndrome and the chance of having a child 
with this syndrome in the dominant autosomal state is 50% for each 
pregnancy.7

 The incomplete amelogenesis syndrome, in cases of mutation 
in the MMP20 gene or ENAM, follows an autosomal recessive pattern 
of heredity. Therefore, in order to create this syndrome, two copies of 
the mutated genes MMP20 or ENAM (one parent and mother) are 
needed, and the chance of having a child with this syndrome in an au-
tosomal recessive state can be 25% for each pregnancy.8

 

 Approximately 5% of cases of incomplete amelogenesis 
syndrome follow AMELX gene mutations in the X-linked hereditary 
pattern. The gene associated with this condition is located on the X 
chromosome sex chromosome, which is one of two sex chromosomes. 
In women (which have two chromosomes X), mutation in one of two 
gene variants in each cell may cause a disorder. In men (which have 
only one chromosome X), mutations in the single copy of the gene in 
each cell cause disruption. In most cases, X-related heritages experi-
ence more severe dental disorders than women. Characteristics of the 
X-dependent inheritance pattern are that fathers can not pass attributes 
associated with X to their son’s sons. Other cases of incomplete amelo-
genesis syndrome are due to new mutations and no family history.9

Figure 7. Schematic view of the dominant autosomal inheritance pattern that causes amelo-
genesis syndrome to follow this pattern with mutations in the FAM83H and ENAM genes.

Figure 3. Schematic representation of the X chromosome X, whose AMELX gene is based 
on the chromosome’s short arm as Xp22.2.

Figure 4. Schematic view of chromosome number 4, where the ENAM gene is located in the 
long arm of this chromosome as 4q13.3.

Figure 5. Schematic view of chromosome 11, in which the MMP20 gene is located in the 
long arm of this chromosome 11q22.2.

Figure 6. Schematic view of chromosome number 8, in which the FAM83H gene is located 
in the long arm of this chromosome 8q24.3.
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frequency of incomplete AmeloGenesis        
syndrome

Amelogenesis Syndrome is an incomplete genetic disorder whose fre-
quency is not known in the world. The prevalence of this syndrome in 
northern Sweden is approximately 1 in 700, and in the United States it is 
estimated to be about 1 in 14,000.10

diAGnosis of incomplete AmeloGenesis            
syndrome

Defective amelogenesis syndrome is diagnosed based on the clinical 
and physical findings of the patients and some dental examinations. The 
most accurate method for detecting this syndrome is the molecular ge-
netic testing of AMELX, ENAM, MMP20, and FAM83H genes to inves-
tigate the presence of possible mutations.11

therApeutic routes of incomplete                   
AmeloGenesis syndrome

The strategy of treatment and management of incomplete amelogenesis 
syndrome is symptomatic and supportive. Treatment may be done by a 
team of experts including dental practitioners, dental surgeons, jaw ex-
perts, and other healthcare professionals. There is no reliable treatment 
for this syndrome, and all clinical measures are designed to reduce the 
suffering of the sufferers. Genetic counseling is also a special place for 
all parents who want a healthy baby.11

discussion And conclusion

Defective amelogenesis syndrome is a genetic disorder in the develop-
ment of teeth. The researchers described at least 14 types of incomplete 
amelogenesis disorders. Mutations in the AMELX, ENAM, MMP20, 
and FAM83H genes can cause malformation of the amelogenesis syn-
drome. There is no reliable treatment for this syndrome, and all clinical 
measures are designed to reduce the suffering of the sufferers.
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