Amelogenesis Imperfecta
(imperfect enamel development)
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Disturbances in the structure of Enamel

Disturbance in the structure of enamel occurs as a result of environmental
factors or hereditary factors.

Environmental factors are:-

1-bacterial and viral infections (syphilis, measles, scarlet fever).

2-inflammation.

and D and Calcium).
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The structure and clinical appearance of dental enamel of nearly all teeth are affected in both
primary and secondary dentition and is characterized by hypomineralisation and/or hypoplasia
with discoloration, sensitivity and fragility. 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.
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Enamel is composed mostly of minerals (95% to 98% of it is calcium and phosphate ions that

make up strong hydroxyapatite crystals ), that are formed and regulated by the proteins in
them. Al is due to the malfunction of the proteins in the enamel (ameloblastin, enamelin,
and amelogenin) as a result of abnormal enamel formation via amelogenesis.

The matrix proteins |

- Elaboration of matrix proteins= which are
latter degraded by MMP20(enamelysin) and * Amelogenin Xp

KLK4 which in turn are later resorbed by « Ameloblastin 4q
mature ameloblasts

* Mineralization

« Maturation, ie elongation and organization of
crystal rods

+ Tuftelin 1q
« Amelotin 4q
+ Enamelin 4q

- DSPP 4q
« Kallikrein4 19q
S « MMP 20 11q

« QOsterix
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1- Hypoplastic A/

Which exhibits decreased enamel matrix formation caused by interference in the function of
ameloblasts. Teeth erupt with insufficient amounts of enamel, ranging from pits and grooves
in one patient to complete absence (aplasia) in another. Because of reduced enamel thickness
in some cases, abnormal contour and absent interproximal contact points may be evident.

e Enamel of reduced thickness due to a defect in the formation of normal matrix.
e Pitting and grooves.

ent enamel.



Figure 2-90 + Hypoplastic amelogenesis imperfecta, general-
ized pitted pattern. Same patient as depicted in Figure 2-89.

ote diffuse involvement of all maxillary teeth, which is inconsis-
ent with environmental damage. (Courtesy of Dr. Joseph S.

izure 2-89 « Hypoplastic amelogenesis imperfecta, general-

zed pitted pattern. Note the numerous pinpoint pits scattered
<< the surface of the teeth. The enamel between the pitsis ©

4l thickness. hardness, and coloration. (From Stewart RE,
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2- Hypocalcified Al
Which exhibits a severely defective form of mineralization of the enamel matrix.

The quantity of enamel is normal, but it is soft and friable, so that it fractures and wears
readily. The color of the teeth varies from tooth to tooth and from patient to patient—from
white opaque to yellow to brown. Teeth also tend to darken with age as a result of exogenous
staining.

e Defect in enamel calcification




7 Hypocalcified amelogenesis imperfecta. Denti-
on E‘hlbltlng diffuse yellow-brown discoloration. Note numerous
eth with loss of coronal enamel except for the cervical portion.




3- Hypomaturation A/

Which exhibits less severe mineralization with focal or generalized areas of immature enamel
crystallites.

e Enamel of normal thickness but mottled in appearance

e Slightly softer than normal and vulnerable to tooth wear, but not as severe as the
hypocalcified type

e Radiographically, similar radiodensity as dentine.




2-95 + Hypomaturation amelogenesis imperfecta.
Dentition exhibiting mottled, opaque white enamel with scattered
reas of brown di ation

96 Hypomaturatlon amelogenesis |mperfecta
snowcapped pattern. Df-”‘uf’r exhibiting zo
enamel in the incisal and o ‘



Enamel hypoplasia (EH)
Enamel hypoplasia is a term that denotes incomplete or underdeveloped tooth enamel.

EH is a developmental defect that results in inadequate enamel.

It can affect both baby teeth and permanent teeth. In severe cases, no enamel forms on the
teeth, and in standard cases, the tooth enamel is thin and weak. EH thus, is a surface defect of
the tooth crown that is caused by a disturbance of enamel matrix secretion, defective
calcification or defective maturation.
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“In some cases calcification is so much

- affected that enamel & dentin seem to
- have the same radio density, making
differentiation between the two difficult.
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Amelogenests imperfecta, This s a radiographic view

of amelogenesis imperfecta showing the altered
thickness and shape of the enamel crown that 15
charactensuc of this disease, In this patient the
condition was inherited as an autosomal dominant
trant
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Dentinogenesis
imperfecta




DENTINOGENESIS IMPERFECTA
is a genetic disorder of tooth development.

This condition causes teeth to be discolored (most often
a blue-gray or yellow-brown color) and translucent.

- Teeth are also weakerthan normal, making them prone
to rapid wear, breakage, and lOSS.

- These problems can affect both primary teeth and
permanent teeth.
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This condition is inherited in an autosomal dominant

pattern, which means one copy of the altered gene in each cell is
sufficient to cause the disorder.

Dentinogenesis imperfecta affects an estimated 1 in 6,000 to
8,000 people.

Dentinogenesis imperfecta represents a group of hereditary
conditions that are characterized by abnormal dentin formation.

These conditions are genetically and clinically heterogenous and can
affect only the teeth or can be associated with the condition

osteogenesis imperfecta.




TYPE1

Type of dentinogenesis imperfecta
with similar dental formalities
usually an autosomal/ dominant

trait with variable expressivity but
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Occurs in people without other inherited
disorders (i.e. Osteogenesis imperfecta).

It is an autosomal dominant trait. A few
families with type Il have progressive hearing

loss in addition to dental abnormalities.
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Clinical appearance is

The teeth usually mvolvéd and more severely

affected are - - ;whereas in
‘ are equally affected.

The teeth may be . They

exhibit translucent or opalescent hue.
Enamel is usually lost early

*However, the teeth are not more susceptible to dental
caries than normal ones.




RADIOGRAPHIC FEATURES
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- Type | and Il show total obliteration of the pulp
chamber.

Type |l shows thin dentin and extremely enormous pulp
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Dentinal tubules are irregular and are
bigger in diameter.

. Areas of uncalcified matrix are seen.

. Sometimes odontoblasts are seen in dentin.
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Dentinogenesis Imperfecta

> Treatment:

v" prevent loss of enamel +

subsequent loss of dentin
through attrition

v' cast metal crowns on posterior

v’ jacket crowns on anterior
teeth




Dentin Dysplasia

» also known as “Rootless Teeth”

-

> rare disturbance of dentin
formation

N NN\

» normal enamel

» atypical dentin formation

» abnormal pulpal morphology .

» hereditary disease




Type I (Radicular Type)

» both dentitions are of

normal color

» periapical lesion

| Type I (Radicular Type)
» premature tooth loss may occur |

because of short roots or

periapical inflammatory lesions » Radiographically:

O v roots are extremely short
v pulps almost completely
obliterated
v’ periapical radiolucencies:
* granulomas

* cysts

* chronic abscesses




Type II (Coronal Type)

» color of primary dentition
is opalescent

» permanent dentition is normal

Type 1II (Coronal Type)

» coronal pulps are usually large
(thistle tube appearance)

» Radiographically:

v filled with globules of abnormal

dentin (Deciduous)

v roots are extremely short

v pulps almost completely
obliterated

\

(Permanent)

v" abnormally large pulp
chambers in coronal portion of

tooth

N NN\ N




3- Regional Odontodysplasia: (Ghost Teeth)

Regional odontodysplasia is a dental abnormality that involves the hard tissues
derived from both epithelial (enamel) and mesenchymal (dentin and
cementum) components of the tooth-forming apparatus.

The teeth in a region or quadrant of the maxilla or mandible are affected to the
extent that they exhibit short roots, open apical foramina, and enlarged pulp
chambers.

oor mineralization quality of the enamel and dentin layers




Regional
Odontodysplasia

» one or several teeth in a
localized area are affected

» maxillary teeth are involved
more frequently than

mandibular area

» etiology is unknown

Regional
Odontodysplasia

eruption

» shape is altered, irregular
in appearance




Regional
Odontodysplasia

» Radiographically:

v marked reduction in
radiodensity

v teeth assume a “ghost”
appearance

v both enamel + dentin appear
very thin

v pulp chamber is exceedingly
large

Regional
Odontodysplasia

» Treatment:

v poor cosmetic appearance
of teeth

v extraction with restoration
by prosthetic appliance
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Shell Tooth

> normal thickness enamel

> extremely thin dentin

| Defects occurring during APPOSIIIO
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Histopathologically

The enamel and the immediately subjacent dentin
appear normal.

Deeper layers of dentin show an

Normal dentinal tubule formation appears to have
been blocked so that new dentine forms around
obstacles and takes on the characteristic

appearances described as “







The radiograph revealed features of dentine dysplasia type |



Environmental Discoloration of Teeth

Exogenous Stains
located on the surface of the tooth,(enamel)

Stains on the surfaces of teeth that can be removed with polishing are known as
exogenous or extrinsic stains.

axtrinsic stain at gingival margin and interproximal
Extrinsic dental stains are caused by predisposing factors and other factors such and incisal region-habit of chewing pan.

as poor oral

hygiene as dental plaque and calculus, foods, tobacco, chromogenic bacteria,




Endogenous Stains

Discoloration of teeth resulting from deposits of

systemically circulating substances during tooth |
O Tetracycline staining of mandibular teeth caused by the

development is a well-known cause of endogenous
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development is defined as endogenous or intrinsic W1 ingestion of tetracycline when the patient was aged 3 years.
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- : - Alterations in Color

Endogenous stain
< Congenital porphyria (hereditary)
* Emors in porphynn mctabolism
* Deposition of porphyrin in
developing tecth which appear red
1o brown
= Liver discase, bilhiary atresia &
neonatal hepatitis

* It may cause discoloration of the
primary tecth







