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ABSTRACT

Amelogenesis imperfecta is an unusual hereditory
disorder affecting both primary and permanent den-
tition. We present a rare case of hypocalcified auto-
somal recessive amelogenesis imperfecta occuring in
primary dentition in a 7-year-old girl with a family
history of consanguineous marriage. Clinical and ra-
diological examination revealed discoloration and hy-
poplasia of enamel with easy chipping affecting both
maxillary and mandibular dentition.
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1. INTRODUCTION

Amelogenesis imperfect (Al) encompasses a heteroge-
neous group of developmental disorders that demonstrate
alterations in the enamel. Al is caused by mutations in
genes that control amelogenesis and follows inheritance
patterns of autosomal-dominant, autosomal recessive or
X-linked modes of transmission [1]. The enamel may be
hypoplastic, hypomineralised or both, and teeth affected
may be discoloured, sensitive or prone to disintegration
either post eruption (post-eruptive breakdown) or pre-
eruption (idiopathic resorption) [2].

Amelogenesis imperfecta (Al) is a group of conditions,
genetic in origin, which affect the structure and clinical
appearance of the enamel of all or nearly all the teeth [3].
Al encompasses a complicated group of conditions that
demonstrate developmental alterations in the structure of
the enamel in the absence of a systemic disorder [4]. This
enamel anomaly affects both primary and permanent
dentition. The incidence of Al has been reported as
varying between 1:700 and 1:16,000, depending on the
diagnostic criteria and the population studied [5]. Hy-
poplastic Al represents 60% - 73% of all cases, hypo-
maturation Al represents 20% - 40%, and hypocalcifica-
tion Al represents 7% [6]. Weinmann et al., 1945, subdi-
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vided amelogenesis imperfecta into hypoplastic and hy-
pocalcified types [7]. Several classifications have evolved
since then, with at least ten subtypes, characterized by
clinical features and mode of inheritance. Two X-linked
phenotypic variants of amelogenesis imperfecta have
been included in these classifications—a hypoplastic
form and a hypomaturation form. Witkop and Sauk listed
the varieties of Al, divided according to whether the ab-
normality lay in a reduced amount of enamel (hypopla-
sia), deficient calcification (hypocalcification), or imper-
fecta maturation of the enamel (hypomaturation), and
also recognized the combined defects [3]. The appear-
ance depends on the type of Al, varying from the mild
hypomature “snow-capped” enamel to the more severe
hereditary hypoplasia with thin, hard enamel which has a
yellow-brown appearance. Dental problems, which de-
pend on the severity of the condition, include sensitive
teeth and poor appearance due to tooth loss and staining.
If tooth tissue loss is severe there is vertical loss resulting
in reduced masticatory function and poor appearance.
Pulpal involvement may occur in severe cases, and be-
cause the roughness makes cleaning more difficult, gin-
givitis and periodontitis may develop. As Al affects both
primary and permanent dentition, prevention of future
dental problems must start from the beginning, by edu-
cating the parents and reviewing the patient regularly.
Attention must also be paid to the psychological health
of the patient [8].

2. CASE REPORT

A 7-year-old female patient presented with the chief
complaint of loose upper front teeth and wanted to ex-
tract them. She had also difficulty in chewing with her
posterior teeth as the teeth had become small and used to
easily chip off. A detailed medical, dental, and social
history was obtained. Family history revealed that her
parents had a consanguineous marriage. Her siblings were
normal with healthy teeth.
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The enamel of all the teeth was hypoplastic and yel-
low-brown in color. The surfaces of the teeth were
smooth, and the enamel was either not visible or very
thin over the crowns of all teeth. Exposed dentin was
brown in color. Apart from this, her past medical history
was noncontributory.

On intraoral examination, it was found that she had
mobile maxillary right primary central incisor. The thick-
ness of enamel was reduced and was completely chipped
off from some teeth exposing the dentin. The teeth, in
general, exhibited a yellowish brown discoloration (Fig-
ures 1 and 2). There was a localized area of pitting pre-
sent on the exposed labial tooth surface of maxillary left
primary lateral incisor & open bite was present (Figures
3 and 4). Examination of the periodontium revealed the
presence of generalized, marginal, and papillary gingivi-
tis, with calculus deposition and unsatisfactory oral hy-
giene.

Radiographic investigations included an orthopanto-
mogram (OPG). The OPG showed the mixed dentition
period with presence of erupting mandibular permanent
central incisors. Pulp chambers were of normal size and
shape. The generalized lamina dura were distinct and
normal (Figure 5). The diagnosis of hypocalcified, rough,
autosomal recessive Al was confirmed on the basis of
family history, clinical and radiographic features. Es-
thetics along with functional limitations was the reason
the patient’s parents brought her to the hospital for
treatment. The treatment proposed for her ranged from
extraction of maxillary right primary central incisor to
oral prophylaxis and resin bonded restorations for poste-
rior teeth.

3. DISCUSSION

Amelogenesis imperfecta is a developmental, often in-
herited disorder, affecting dental enamel. It usually oc-
curs in the absence of systemic features and comprises of
diverse phenotypic entities. The predominant clinical
manifestations of affected individuals are enamel hy-
poplasia (enamel is seemingly correctly mineralized, but

Figure 1. Multiple brownish discoloration of maxillary
primary dentition.
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Figure 2. Multiple brownish discoloration of mandibular pri-
mary dentition.

Figure 3. Multiple pits present on the labial surface of maxil-
lary left primary lateral incisor mandibular primary dentition.

Figure 5. OPG showing generalized thinning of enamel.
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thin), hypomineralization (subdivided into hypomatura-
tion and hyocalcification), or a combined phenotype,
which is seen in most cases [9]. The trait of Al can be
transmitted by an autosomal-dominant, autosomal-re-
cessive, or X-linked mode of inheritance [10].
Approximately 7% of individuals affected by amelo-
genesis imperfecta have the hypocalcified variant [11].
Hypocalcified Al is thought to result from a defect in
initial crystallite formation followed by defective growth
[8]. The enamel is also insufficiently mineralized, ex-
tremely soft and may show a chalky, dull color or a
cheesy consistency with the possibility of a rapidly break
down. These teeth have an abnormal shape when they
erupt, an abnormal color and dull appearance. Loss of

enamel from wear and staining tends to increase with age.

Interestingly, the enamel at the cervical portion is fre-
quently better calcified than that on the rest of the crown
[12]. Successful management of Al during childhood
requires the cooperation and motivation of the patient
and parents.

Autosomal recessive Al (ARAI) was diagnosed con-
sidering the history of consanguinity in patient’s family.
This may be more often encountered in certain ethnic
and cultural groups where intermarriage within the fam-
ily may be more common [13]. ARAI will also be more
prevalent where there is a high frequency of the mutant
gene in a population, such as in some Polynesian com-
munities [14].

Amelogenesis imperfecta cases necessitate careful di-
agnoses to improve function and esthetics because they
present with a complex set of problems, such as de-
creased occlusal vertical height, deep bite, rampant caries
attributable to plaque accumulation, abnormalities in
dental eruption, tooth sensitivity, and psychosocial prob-
lems related to poor esthetics [15]. However, the restora-
tion of esthetics and function of teeth in childhood pa-
tients suffering from amelogenesis imperfecta often
represents to the dentist a major challenge [16].

Clinically, a skeletal anterior open bite is seen in ap-
proximately 50% of patients with Al of either X-linked
or autosomal inheritance. Such an association might be
regarded as a syndrome but this does not appear as such
in any classification. The significance of this common
association has yet to be elucidated [17].

Treatment is as ever based on the principles of preven-
tion before intervention. However, in these patients’ cases,
intervention will likely be earlier and more radical than
for other normal individuals. The progression of treat-
ment during childhood has been described as a tempo-
rary phase followed by a transitory phase [18]. ARAI
shows soft enamel due to a defect during mineralization
and wear is common [19]. The primary dentition is pro-
tected by the use of preformed metal crowns on posterior
teeth. Either polycarbonate crowns or composite restora-
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tions are used on anterior teeth [20]. The pretreatment
with sodium hypochlorite can improve bond strength to
hypocalcified enamel [19] but if just affected enamel is
present it is advisable to remove it and bonding should
be tried in dentin, usually sclerotic [21]. In order to
achieve good bonding strength extended etching periods
have been recommended for conventional adhesive sys-
tems [22]. As stated by Andrews et al. in most severe
cases porcelain veneers appear to be the best option.
When there is a greater loss of tooth structure, indirect
restorations may provide better mechanical properties
either to the tooth or to the restoration [23].

Children with Al are not without malocclusions and it
is important that a restorative dentist and an orthodontist
are involved with the pediatric dentist in the care plan
from the child’s early age. The anterior open bite seen in
some cases of Al requires consideration of surgical as
well as restorative management as seen in our case [2].

There are a great number of alternatives for the treat-
ment of Hypocalcified Al teeth. This communication
only state available options for the management of Al in
children and helps the clinician to understand what can
be used on each case. Analyzing the benefits and limita-
tions of each technique the professional will be able to
decide the best treatment plan.

4. CONCLUSIONS

A case report was presented describing the clinical and
radiological features of a patient with a hypoplastic,
autosomal recessive amelogenesis imperfecta. An aware-
ness of the clinical features of amelogenesis imperfecta
helps with identifying the condition and leading to suc-
cessful treatment.

Even though Al is by definition a disorder of enamel,
it has been associated with several other dental anoma-
lies including disturbances in eruption, congenitally
missing teeth, anterior open bite (AOB), pulpal calcifica-
tions, pathologic root and crown resorption, and tauro-
dontism. Successful management of Al requires early
recognition, preventive counseling, emotional support,
and individualized restorative care adapted to the phases
of tooth development. The psychosocial effects of Al on
affected individuals, even in children are significant.
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