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Objectives Amelogenesis imperfecta (Al) refers to a group of hereditary disorders that affect the quality and/or quantity of dental enamel
of both primary and permanent dentitions. Also, these patients may suffer from certain systemic disorders and other dental and skeletal
defects or abnormalities.

Case: A 9-year-old female patient with hypoplastic type Al with unerupted maxillary first molars, and pulpal calcifications is reported.
Her permanent anterior teeth were restored with composite veneer while the posterior teeth received stainless steel crowns.

Conclusion Hypoplastic type Al is a rather uncommon disorder. Early treatment of Al, not only prevents tooth wear, but also has a positive
psychological impact on children. The possible association of Al with nephrocalcinosis can also be monitored through initial radiographic

evidence of pulp stones.
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Introduction

Enamel is the most mineralized tissue in humans and
animals. Amelogenesis is a process through which the
normal enamel is formed through a series of events to form
a natural covering structure for the teeth. Under certain
circumstances, this process is interrupted resulting in
dysplasia, and in a more accurate term, hypoplasia. Certain
defective genes are also known to be responsible for such
massive changes in enamel formation, the result of which is
a generalized discolored malformed dentition referred to as
amelogenesis imperfecta (Al). This is therefore considered
as a hereditary disorder that affects both the quality and/or
quantity of dental enamel with effects on formation and
maturation causing unusual small size, discoloration, and
pits and grooves on the tooth surfaces.!? It may be passed
as an autosomal dominant trait (the most common form) or
autosomal recessive, X-linked, and even as a sporadic
inheritance pattern.®

The disorder is well documented to affect both primary and
permanent dentitions. This abnormality has been reported to
cause various defects; thus producing different types of
clinical forms including: thin (hypo-plastic), soft (hypo-
calcified), rough, and stained enamel. *

Classification

Wiktop (1988) 5 classified Al into 4 types: Type I:
hypoplastic enamel, type Il: hypomatured enamel, type IlI:
hypocalcified enamel, and type IV: hypomatured -
hypoplastic enamel with taurodontism. It has also been
subdivided into 15 subtypes by phenotype and secondarily
by the inheritance trait.®

Hypoplastic form of Al

Hypoplastic Al occurs mainly due to the defect in enamel
matrix deposition. It is clinically characterized by thin
enamel with yellowish-brown, rough or smooth, flat
occlusal surfaces of posterior teeth due to attrition, and

with/without pits and grooves. The enamel is thin and well
mineralized. Radiographs show thin enamel with normal
radiodensity. Different types of hypoplastic Al are listed
including generalized pitted, localized pitted, diffused
smooth, diffused rough and enamel agenesis.” 8

Syndromes associated with Al

Al has been commonly reported as an isolated finding ° but
occasionally, Al cases are seen in association with other
features as part of a known syndrome, for example, amelo-
onycho-hypohidrotic syndrome, Morquio syndrome, tricho-
dento-osseous syndrome, Al with taurodontism, oculo-
dento-osseous dysplasia, epidermolysis bullosa hereditaria,
cone-rod dystrophy, and Al and nephrocalcinosis
syndrome.°

Nephrocalcinosis syndrome

Nephrocalcinosis syndrome is a rare syndrome associated
with generalized hypoplastic Al, delayed permanent tooth

eruption, intrapulpal calcifications, and nephrocalcinosis.'*
12

Nephrocalcinosis may cause renal impairment, but end-stage
renal failure is rare to happen.® Since nephrocalcinosis has
no single cause, it should always be investigated with further
cautionary measures. ** Patients who suffer from Al and
nephrocalcinosis syndrome may have no renal complications
until late childhood or early adulthood, with probability of
recurrent urinary infections, pyelonephritis, or renal colic
and the passage of a renal stone.!

Other features associated with Al

Al cases may also show other signs of dental and skeletal
defects or abnormalities, such as attrition, crown and root
resorption, microdontia, taurodontism, delayed eruption,
tooth impaction, dens in dente, pulp stones, anterior open
bite, and tooth agenesis.> 16

Treatment Options

In mixed dentition stage, the treatment is focused on
preserving the tooth structure, maintaining tooth vitality, and
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decreasing tooth sensitivity, while improving esthetics.
However, rehabilitation in mixed dentition is rather
complex, since the sequence of tooth eruption is different,
and definitive treatment cannot be performed until complete
eruption of permanent dentition. In addition, different
treatment plans are recommended for unerupted teeth such
as uncovering of soft tissue from the occlusal surface of the
teeth with laser or surgery. In some cases, teeth cannot erupt
with this treatment because roots are completed and the
potential for eruption is lost; hence, in such situations, we
can use orthodontic forces to accelerate or assist tooth
eruption.t” For permanent molars, however, reconstruction
of the crown using stainless steel crowns is often
recommended as they can be sufficiently restored with
stable vertical dimension. In addition, various types of cast
onlays and composite resin restorations on occlusal surface
of posterior teeth have also been recommended as a more
conservative approach.® ° On the other hand, several
treatment options have been reported for improvement of
esthetics ° including, direct or indirect composite veneers to
mask the discolorations while re-constructing the crown
morphology. Also, full-coverage adhesive composite resin
or polycarbonate crowns have also been recommended for
such cases. 22

As the unpleasant aesthetic appearance is usually the chief
complaint of Al patients, treatment plan is affected by
several factors including age, socioeconomic status, and
type and severity of the disorder. 224

The purpose of this case presentation is to describe a patient
with signs of hypoplastic Al, pulp stone and tooth
impaction, with its potential relation to an enamel-renal
syndrome, and to highlight the important role of dentists and
pediatricians in recognizing this uncommon syndrome.

Case Report

A 9-year-old female was referred to the Department of
Pediatric Dentistry, Dental School, Shahid Beheshti
University of Medical Sciences, with the chief complaint of
defective enamel appearance on her teeth and
hypersensitivity of permanent teeth. The family history
revealed that her father’s teeth were also affected by the
same enamel defects. She was born normally at full term
after an uneventful pregnancy. Intraoral examination
revealed yellow to yellowish-brown teeth with rough
surfaces and reduced thickness, generalized spacing, and
absence of contact points. Enamel alterations were
generalized affecting both the present primary and
permanent teeth (Figure 1). Clinical examination showed
that she had no open bite. The orthopantomographic view
revealed the structure of deciduous and permanent teeth
being affected with a delayed pattern for eruption of both
permanent maxillary first molars (Figure 2). There was no
evidence of lower density of dentin compared with enamel.
A clear layer of bone was present covering unerupted
permanent maxillary molars even after complete root
formation with no sign of movement. Intrapulpal
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calcifications (pulp stones) were evident in all erupted and
unerupted molars.

%

Figure 2- Pre-treatment intraoral view

Biochemical and endocrinological laboratory tests revealed
no hormonal or calcium metabolism related deficiencies.
Because of hypoplastic enamel, pulp stones in permanent
mandibular first molars and delayed eruption of permanent
maxillary first molars, an association between Al and
nephrocalcinosis was a potentially complicated issue in the
current case, while a consultation with nephrologist revealed
no renal pathology. However, parents were advised to have
regular check-ups for possible onset of the disease at a later
stage. Since the type of Al in our case was very similar to
the type of Al seen in patients with nephrocalcinosis
syndrome such as hypoplastic teeth, pulp stones, and
delayed eruption time 11, she was referred to a nephrologist
for a renal ultrasound scan. According to the final report, the
renal ultrasound scan was normal, showing no sign of
nephrocalcinosis.

The treatment was focused on the patient’s main concerns,
esthetics and hypersensitivity of permanent mandibular first
molars. Due to the young age of the patient, composite
veneer was an ideal treatment option for her anterior teeth;
however, weak bond to the hypoplastic enamel was a major
problem. To solve this problem, we used a rubber dam for
all restorations, and isolation was fully observed. A
universal adhesive (G-Premio Bond, GC, Japan) was also
used in etch and rinse mode for more reliability. We also
created tiny grooves on the tooth surface for further
retention of restorations.

Full crown restorations were used for both maxillary and
mandibular anterior teeth. A direct restoration technique was
employed using a one-bottle universal adhesive (G-Premio
Bond, GC Japan) compatible with all etching modes, to
resolve hypersensitivity ~ with composite resin
(HerculiteXRV; Kerr, USA). These restorations provided
functional rehabilitation as well. Similar reconstructions
were also performed to restore the mandibular permanent
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molars as they were extensively worn and had
hypersensitivity. Six- and twelve-month recall sessions were
scheduled to monitor the retention and stability of the
treatments performed. Additionally, in the first follow-up
session after six months, both mandibular permanent canines
were restored with composite resin (Figure 3). The patient
was motivated to improve her oral hygiene.

Figure 3- Post-treatment intraoral view

Discussion

Al is one of the most annoying hereditary disorders of teeth
that affects normal enamel formation. Among all classes,
hypoplastic type is the focus of this report.?®

Patients with hypoplastic Al have well mineralized enamel
but the amount and thickness of enamel are reduced.
Hypoplastic Al is further subdivided into rough and smooth
types. In general, hypoplastic enamel appears rather thin
while giving the appearance of yellowish-brown
discoloration to the teeth. The texture of such teeth may be
rough or smooth with a glossy surface. % The anatomical
shape of the crown is changed to square shape with loss of
contact points with the adjacent teeth. The rough pattern of
hypoplastic type is characterized by thin, hard and rough
surface of enamel. On radiographic analysis, a thin layer of
enamel is seen with normal radio-density.?% %

Patients with hypoplastic Al have received various types of
restorations including porcelain fused to metal or jacket
crowns, composite restorations, stainless steel crowns,
laminate, onlays, and even over-dentures.?® Considering our
patient’s age, strip crowns were used to reshape the teeth
with composite resin to restore the anterior teeth and
reinstate aesthetics.

Temporary polycarbonate crowns can also be used as well
as stainless steel crowns particularly in patients who have
already lost vertical dimension to ensure optimal
occlusion.? Stainless steel crowns were used for the current
case in order to restore the tooth shape and structure while
reestablishing the decreased vertical dimension and
restoring the function of the posterior teeth. The age of the
patient was a key factor in the decision to use stainless steel
Crowns.

In addition to the patient's esthetic demands, due to the
observation of two notches on the incisal edge of lateral
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incisors, composite veneer was recommended to prevent
future tooth wear and universal adhesive was used to reduce
tooth hypersensitivity. In order to improve adhesive
bonding to enamel in patients with hypocalcified Al,
another study utilized a deproteinization procedure with 5%
sodium hypochlorite prior to adhesive cementation of
directly manufactured resin-based composite  strip
crowns.*°Also, due to the wear of mandibular molars which
had incomplete eruption and severe hypersensitivity of
exposed dentin, and in order to prevent further wear,
stainless steel crowns were used for mandibular molar
reconstruction, after fluoride therapy in the first visit.
Moreira et al.?® treated an 11-year-old patient with
hypoplastic Al with severe tooth hypersensitivity by the
application of a universal adhesive for desensitization of
teeth affected by Al. Resolution of tooth hypersensitivity
was assessed using a visual analog scale during all
reevaluations. The technique was effective for reducing
tooth hypersensitivity. The result of their study was similar
to the present study.

Luzzi et al.3 treated a 9-year-old patient with hypoplastic
Al. They used direct restoration technique for anterior tooth
reconstructions, similar to the present study. But their
treatment plan for posterior teeth was different from ours. In
their case, molars showed very excessive wear which
interfered with proper isolation of the teeth for composite
resin restoration. Before going ahead with the restoration,
the posterior vertical height and the overjet had to be
corrected, using a Frankel type orthodontic functional
device. After a 10-month period of orthodontic therapy, an
adequate molar extrusion was achieved that allowed the
next restoration phase. Due to the enamel defect in these
teeth, weak bonding of composite to defective enamel, and
less importance of esthetics in molar restoration, stainless
steel crown was used in the present study.

In addition, the patient was referred to an orthodontist for
possible need for surgical exposure and forced eruption of
unerupted maxillary molars.

Above all, it is necessary to set up a protocol for personal
and professional oral hygiene including regular check-ups
every 3 months, topical fluoride therapy for prophylaxis,
and motivating the children for oral hygiene practice. A
pediatric dentist must regularly follow such patients to
ensure that the recommended procedures are being correctly
and constantly applied.

In our patient, intrapulpal calcifications (pulp stones) were
monitored in erupted and unerupted molars and advises
were given for consultation with a urologist who ordered a
renal ultra-sonography. No sign of nephrocalcinosis was
detected by the specialist while the patient was advised to
remain under regular supervision in case of any future onset
of the disease at a later stage in life.

Conclusion

Hypoplastic type Al is a rather uncommon disorder;
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however, its clinical and radiographic manifestations can
cause psychological as well as functional dissatisfaction.
Due to the risk of association with nephrocalcinosis, the
initial radiographic signs of pulp stones should be precisely
monitored.
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