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ABSTRACT
Background: Amelogenesis imperfecta (Al) comprises a group of hereditary disorders affecting the structure
of enamel. Although many etiological factors have been implicated for the cause of these disorders, some of
the systemic conditions such as asthma and dietary factors like intake of soft drinks have been correlated
with Al.
Case presentation: This work is a clinical report of a 14-year-old girl who was diagnosed with hypoplastic
type of Al. The patient had a history of asthma and she complained of dry mouth. She required replacement
of her stainless steel crowns and wanted esthetic smile. In addition, she was advised composite restorations
and fabrication of removable overlay upper and lower dentures.
Conclusion: The current case report implicated that Al could be associated with conditions such as asthma;
However, future research on molecular, functional, and genetic aspects of Al integrating the inflammatory
response of Asthma may help in preventing the enamel defects. Implementation of dental care for this
structured population may help in preventing dental complication due to increased risk.
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INTRODUCTION

The structure of a tooth includes an enamel,
dentin, and pulp, in which the enamel is a highly
mineralized tissue in the human body.1 However,
divergence in the process of normal organogenesis
can lead to hereditary disorders affecting the
structure and composition of the enamel and one
such disorder is amelogenesis imperfecta (Al).2 The
genetic alteration and frequency of occurrence have
been depicted to be 1:4000 and 1:700, which are
categorized according to the diagnostic criteria.3
According to the Witkop classification, there are
four types of Al, namely,4 (i) Type | is hypoplastic
enamel, (ii) Type Il- hypomatured enamel, (iii) Type
Il — hypocalcified enamel, and (iv) Type IV-
hypomatured-hypoplastic with taurodontism. The
clinical characteristics of the Al typically depend on
the type of defect and the stage of enamel formation.
Most of the patients report destructive tooth
structures,  dental  hypersensitivity,  plaque
accumulation, gingivitis, halitosis, loss of vertical
dimension, and dissatisfied and compromised
esthetics.5,6 In addition, the mineralization of teeth,
which is completed during the first 4 years of life,
may have possible chances of abnormalities and
association with some diseases such as
asthma/bronchitis etc7: There has been an increased
risk of severe demarcated opacities and destruction
of tooth structures due to the use of asthmatic drugs.
Several authors have reported altered salivary
secretion rates, pH, buffering capacity of saliva due
to poor oral hygiene and accumulating calculus and
resulting pain. In addition, Al is also founf to be
related to factors such as socioeconomic status, age,
and severity of the disorder as well the intraoral
condition.8 The genomic origin of Al also has been
associated with syndromic conditions such as Jalili
syndrome and renal enamel syndrome that could be
expressed as phenotype and without oral
symptoms.9 Despite several etiological factors for
Al, the treatment remains arduous to clinicians. It
can be treated by interdisciplinary means with a
combination of Oral Medicine, Periodontal,

Orthodontic and  Prosthetic  approaches,
targeting Oral rehabilitation to the patient.8,10 The
clinical appearance of the patient with complaints of
loss of esthetics seems to demotivate them,
therefore, precise planning and appropriate
treatment strategy and handling of such rare cases
pose a big challenge to the dentists as they cannot
guarantee relapse-free treatment. However, constant
follow-up at every stage, where alteration is
appreciated remains essential.11 Based on the above
description, we hereby report a case of Al,
enlightening the clinical features, diagnosis and
associated factors along with a rehabilitative

treatment plan in order to strengthen the
stomatognathic system of the patient.
CASE REPORT

A 14-year-old female reported to the Oral
Medicine Clinic, College of Dentistry Najran
university, for the replacement of her destructive
teeth, stainless steel crowns, so that she could restore
her esthetics and desire for a beautiful smile. The
patient reported having a history of asthma since
childhood and was using inhalers containing
albuterol. There was no significant family history
and none of them had a similar condition. She
notified a history of dry mouth for 2 years and also
had appetite changes as she could not masticate
owing to her destructive teeth. We conducted an
unstimulated salivary flow test using the spit method
and the flow was estimated to be low. She also had
a habit of drinking soft drinks very often.

During the extraoral examination, there was no
abnormality or dysfunction found. On intraoral
examination, all the present teeth were yellowish to
dark brown in color with pitting and chipped
surfaces. The rough surfaces of the teeth could be
observed with thin enamel. Root stumps were
observed in 12, 13, 22m and the filled teeth in 33.
The stainless-steel crowns were present in 14, 15,
34, 35, 44, 45, and 46. In addition, the patient
presented with malocclusion, generalized attrition
and periodontal examination revealed mild general
gingivitis (Figures 1, 2, and 3).

J Popul Ther Clin Pharmacol Vol 30(2):e35-e42; 12 January 2022.
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2021 Muslim OT et al.

e36



Restorative treatment of amelogenesis imperfecta associated with asthma: case report

\

Radiographic examination was carried out
using a panoramic radiograph and full mouth X-
rays, where a thin layer of enamel was observed, but
the radiodensity was greater than that of dentin.
(Figure 4) Erupting tooth with open apex in 17, 27,
37, and 47 could be observed. The intraoral
periapical radiographs were obtained for all the
quadrants, where a thin layer of radiopaque enamel
with slight obliteration of pulp chamber and loss of

FIG 3: Preoperative photograph (right side).

cuspal height was observed along with placed
crowns in posterior teeth in the maxillary and
mandibular arch. Taking all the findings into
consideration clinically, radiographical findings and
alteration of enamel, and discoloration of teeth, the
provisional diagnosis of the hypoplastic type of Al
were provided. The differential diagnosis of enamel
hypoplasia, secondary to dental fluorosis and
dentinogenesis imperfecta were listed in our case.
Although the focus was evidently pointed to the
diagnosis of the hypoplastic type of Al, the
treatment plan was made according to the age and
patient’s needs.
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FIG 4. Panoramic radiograph.

The main aim was restoring the function and

esthetics. In addition, impressions were taken for

The fabrication of removable upper and lower
overlay dentures (Figure 5).

FIG 5. The delivery of upper and lower overlay dentures.

DISCUSSION

Al is a group of diversity with combined
hereditary and genomic origin. It has also been
associated with biochemical changes and altered
morphology as well as the opacities in the structure
of the enamel along with altered salivation and other
systemic conditions such as asthma during the
mineralization and formation of tooth.6,12 The four
main types of Al, namely, hypoplastic,
hypocalcified, hypomature, and hypomature-
hypoplastic are further divided into 15 subtypes
depending on the heredity and phenotype.

The collection of hereditary disorders and
variations in the genes have been observed in
amelogenin, enamelin, Kkallikrein-4, and other
encoded structural proteins of enamel-such as
amelobalstin, c4or 26, and enzymatic proteins such
as MMP20, transcription factors such as MSX2,
DLXS, cellular proteins such as WDR72, FAM83H,
COL17AL, and cell receptors such as ITGB6.13
Ninety percent of the proteins in the enamel matrix
are amelogenin, which is expressed as AMLEX and
AMLEY.14
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In the present case, we observed the
hypoplastic type of Al, which is caused due to
failure in the secretory phase of amelogenesis,
where the enamel is thin, however, we can
demarcate the enamel and dentin with low contrast.6
Al which is observed due to defects in the deposition
of enamel matrix within the enamel is clinically seen
as yellowish brown, rough, flat, smooth surfaces of
teeth with/without pits, grooves, and chipping.
Radiographically, the enamel lamellae appears thin,
with normal density. The defects in the enamel
matrix ~ formation while differentiation  of
ameloblasts are appreciated in the histological
sections. The subtypes of hypoplastic Al have been
divided into generalized and localized pitted, diffuse
smooth and rough as well as enamel agenesis.15 The
effects of Al have been observed in both deciduous
and permanent dentition disrupting the quantitative
and qualitative content of enamel.16 There was no
family history in our case study, hence hereditary
inheritance was discarded. Although the patient
provided a history of asthma since childhood, she
had a habit of consuming soft drinks often. Hence,
we tried to associate the terms asthma, intake of soft
drinks, and dry mouth as well as the Al. The
association between asthma and enamel defects has
been investigated by various researchers, where in a
case-control study conducted by Guergolette et al.17
involving Brazilian children comparing the
asthmatic patients and controls, it was shown that
there was a 70% increase in enamel defects in
asthmatics. Similarly, Wogelius et al.18 conducted
a study demonstrating the use of asthmatic drugs and
the prevalence of demarcated opacities in Danish
children of 6-8 years of age and found an increased
risk of opacities in enamel resulting in macroscopic
loss of tooth substance upon the use of beta-
agonists. The explained mechanism behind this is
the process of enamel formation can be sensitive to
environmental  disturbances, although it s
genetically controlled.

Moreover, owing to sustained fever, there may
be a shortage of oxygen and calcium phosphate,
which in turn may disrupt the process of
amelogenesis. Therefore, due to previous episodes
of deprived oxygen occurring in asthmatic children,
there may be an occurrence of Al, causing defects of
enamel.19,20 Tourino et al.21 have concluded that
hypomineralization and enamel defects could be
observed predominantly in children who had asthma
in the first 4 years of life. Similarly, Mastora et al.22
conducted a retrospective case-control study to
investigate the developmental defects of enamel in
preschool-age children who were on asthmatic
drugs and concluded severe hypoplastic lesions with
loss of enamel, affecting the molars. Henceforth, the
remedy might be that the pediatricians must be
aware that children with asthma may have a greater
chance of getting enamel defects, hence, the
forthcoming complications associated with Al can
be resolved. The other point of discussion is the
association between soft drinks and enamel defects,
where erosion of enamel has been observed due to
the pH drop in the oral cavity. The acidic nature of
the beverages leads to structural weakness and
reduced enamel microhardness, leading to
developmental defects.23 The studies have reported
that soft drinks with high calcium content cause less
erosive changes.24 The predictable factors for
enamel defects can be based on the type of acid
content, the titratable acidity ion concentration, and
the pH value. Children have a high propensity
toward soft drinks and due to the presence of
caffeine, sugar, cold and acid causes high gustatory
sensitivity due to to the intake of beverages.25,26
These consequences indirectly cause salivary
dysfunction, affecting the parasympathetic
innervation and damaging the salivary glands and
reducing the salivary output.27
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Children with oral dryness must be overlooked
at the first instance as it is a clear indication for
decalcification followed by low pH and reduced
salivary flow.28 Chair-side diagnostic tests along
with obtaining detailed history and lifestyle factors
are very crucial. Moreover, long-term uses of
asthmatic medications have been associated with
low pHand high prevalence of Streptococcus
mutans in asthmatics. It has been attributed that
mutations in several genes pave pathways and
contribute to erosive tooth wear, enamel defects and
dental caries. However, advances in the field of
genetic research combining new era of genetic
engineering research may help clinicians to enhance
treatment strategies and improve treatment
outcomes to patients.29 It is obvious that the
salivary flow is hampered in the patients using beta-
agonists as they have a negative effect on salivary
production and many of the inhalers have low pH.
In fact, due to dry mouth obviously, there is a thrust
for intake of soft drinks, which could result in
erosion of teeth. A similar sequence was found in
the present case.

TREATMENT PLAN

The composite resin  restorations, the
orientation of oral hygiene and the fabrication of
overlay removable upper and lower dentures were
accomplished in the present case.

CONCLUSION

Developmental disorders such as Al can impact
the quality of oral health and cause psychological
effects on them. The observations in this case
clearly indicate the association between enamel
defects and systemic conditions such as asthma and
dietary factors such as the intake of soft drinks.

However, an explanation for these associations
requires molecular, functional, and genetic research
integrating the inflammatory process of asthma and
Al. Early diagnosis and implementation of dental
treatment focusing on patient’s needs with utmost
care may help in preventing the progressive damage
of teeth in future.
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