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ABSTRACT
Dental hypomineralization represents a major problem in childhood health that can cause serious problems and may
even affect the permanent dentition. In previous literature review, the term molar incisor hypomineralization (MIH)
has been frequently reported among different studies. However, the clinical problems and complications of the
condition are not commonly described among studies in the literature, which adds a value to this current study. The
present study was a literature review that aimed to discuss the problems of hypomineralization in baby teeth and the
reported common problems according to recent studies in the literature. Tooth loss, anesthetic problems within the
anterior teeth, hypersensitivity and the presence of underlying inflammation are potential complications that might
affect these patients. Moreover, it was also previously reported that the subsurfaces of the affected enamels are
usually porous and soft. On other hand, the surfaces of the intact enamels are usually hypermineralized, hard and
smooth, owing to the subsequent post-eruptive maturation. Identification of the underlying etiology and risk factors is
important for the proper management of these cases. A systemic origin of the disorder was strongly suggested while
other environmental and genetic factors had been suggested. Moreover, establishing a proper diagnosis can be hard
due to the presence of some similar disorders. Therefore, a differential diagnosis should be established as it is
discussed in this literature.
Keywords: Hypomineralization, Dentistry, Complications, Pediatrics, MIH
INTRODUCTION
Teeth hypomineralization represents a major problem in
childhood health that can cause serious problems and may
even affect the permanent dentition. In previous literature

reviews, the term MIH has been frequently reported
among different studies. The term was first reported by
Weerheij et al who defined the disorder as the presence of
hypomineralization of the enamel of 1-4 the first
permanent molars that may be or may not be associated
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with incisors and is usually owing to a systemic disorder
and the affected parts present with qualitative demarcated
defects.1 Before this present study, authors and clinicians
tended to name the phenomenon as internal enamel
hypoplasia, opacities of non-fluoride enamels, enamel
non-endemic mottling, cheese molars and idiopathic
enamel opacities.2,3 On the other hand, hypoplasia has
been previously found to affect only the external surface
of the tooth that is usually attributable to an external
defect that usually impacts the thinnest region of the
tooth. The clinical presentation of hypoplasia might be
deep or shallow fossae with total or partial absence of the
enamel and with vertical or horizontal grooves.
In 2003, another description of MIH was furtherly found
in the literature as Weerheij et al reported that MIH can
be observed as a developmental qualitative defect of the
enamel of the affected tooth that is attributable to
hypomineralization and reduced organic components of
the enamel, which will subsequently result in significant
discoloration and fracture events.4 Although the early
studies have reported that hypomineralization frequently
affects the incisors and first primary molars only.
Moreover recent studies in the literature reported that
different teeth can be affected including the permanent
and primary ones.5 When MIH is observed, it has been
reported that dental caries are significantly present and
most cases rapidly progress following eruption leading to
significant adverse events that may also complicate the
management of these teeth.2
Although the current prevalence of the condition makes it
a common one that is usually observed daily in practice
within the dental clinics.6,7 It has been reported in recent
investigations that significant difficulties and hazards
have been reported by dentists when approaching the
diagnosis and management of these conditions.6,8,9
Moreover, the clinical problems and complications of the
condition are not commonly described among studies in
the literature, which adds value to this current study. The
present study was a literature review that aimed to discuss
the problems of hypomineralization in baby teeth and the
reported common problems according to recent studies in
the literature.
METHODS
A systematic search was conducted to identify relevant
studies in the databases like PubMed, Medline, Web of
Science, Embase, Google Scholar and Scopus. The
following search terms were used (prevalenec) and
(etiology or causes) and (hypomineralization) and
(pediatric or pediatrics or children). The reference lists
were manually searched to identify additional relevant
studies meeting inclusion criteria. We included any study
that reports iatrogenic tooth discoloration by obturating
material. No restrictions were applied.

DISCUSSION
Complications and clinical presentation
According to the various studies in the literature and case
reports, patients with teeth hypomineralization usually
present with the following symptoms, including rapid
progression of caries, hypersensitivity, difficult
anesthesia, a potential breakdown of the enamels posteruption and the affected tooth may be yellow-brown or
whitish-creamy in color demarcated large significant
opacities. It is now well-known that the lesions that are
caused by the MIH are usually larger with demarcated
opacities with variable translucency of the affected
enamels. It has also been reported that the lesion or
opacity usually involves only one-third of the cuspal or
incisal surface of the crowns of the affected teeth and is
usually limited to it. Moreover, it was also previously
reported that the subsurfaces of the affected enamels are
usually porous and soft. On the other hand, the surfaces
of the intact enamels are usually hypermineralized, hard
and smooth, owing to the subsequent post-eruptive
maturation.10,11 Moreover, it has been reported that the
first permanent molars with MIH might acquire more
sensitivity and be hypersensitive, which usually requires
the administration of more anesthesia, and it can still be
difficult to achieve. Previous investigations have also
demonstrated that some patients might experience
hypersensitivity as a result of the porosity of the enamels
that might lead to the development of certain degrees of
underlying subclinical inflammation, which might be
attributable to the sequence of these events.10,11 These
suggestions were indicated by more recent studies. For
instance, a previous comparative investigation by Rodd et
al reported that the changes that were observed among
their included population with MIH showed that
significant pathological observations were noticed among
their noncarious than the seemingly sound population
with hypo mineralized first primary molars, which was
also attributable mainly to an underlying inflammatory
reaction.12 The significant impact of the porous enamel
can also be observed during the process of caries
progression which is usually bad owing to this pathology
when it affects the first primary molars that suffer from
hypomineralization. Finally, previous studies have also
demonstrated the affected patients and children might be
advised against brushing their teeth as a result of the
potential presence of sensitivity, which might also
complicate the case and worsen the presence of caries.10,13
Tooth loss and anesthetic problems within the anterior
teeth have also been reported as other two potential
complications. As a result of potential enamel roughness,
delayed eruption and associated difficulties might also be
present. As a result of the failure to induce anesthesia, it
has also been reported that surgical traumatic
complications might constitute a potential complication
due to the potential presence of pain resulting in problems
with the behavioral management of these patients.14
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Etiology
The exact etiology of pediatric teeth hypomineralization
is still not adequately understood.8,15 However, it has been
previously suggested by some studies that the process of
hypomineralization might be attributable to a systemic
nature with the distribution of the amelogenesis process,
which probably occur early during the late secretory
phase or somewhen later during the maturation phase.2,16
Moreover, studies have also reported the involvement of
many factors which might also be considered risk factors
that can in the early identification and prevention of the
disease. For instance, some authors suggested that
environmental factors might play significant roles when
exposure occurs during the first years of life or even
during pregnancy within the last months.15,17 Besides, as
previously discussed, the presence of certain underlying
systemic diseases, whether acute or chronic, has also been
previously reported as significant etiologies. Moreover, it
has also been suggested that the frequency and
distribution of the number of the affected teeth and the
potential lesions have also been previously linked with
the time and period of the occurrence and exposure to the
potential etiologies and risk factors. For instance, it has
been reported that whether the systemic disease occurred
in the post-natal, prenatal or perinatal periods was
significantly associated with the frequency of lesions in a
progressive manner.17 There are many factors that might
contribute to the development of tooth hypomineralization such as dioxins, perinatal complications,
respiratory tract infections, oxygen starvation, phosphate
and calcium metabolic diseases, low birth weight,
frequent illnesses during childhood, prolonged
breastfeeding
and
overuse
of
antibiotics.2,18-26
Additionally, previous studies have demonstrated that
genetic and family disorders might also constitute a
significant factor in addition to the presence of systemic
disorders in which it might contribute to the development
of hypomineralization in children.27,28
Prevalence
The prevalence of MIH has been reported among many
epidemiological studies in the literature, which showed
hugely variable rates among the different populations.
The reported cumulative prevalence rate for the global
studies has been previously estimated to be ranging from
2.8% to 40.2%.29 It has also been previously stated that
such variations are probably due to the potential
underestimation of the real prevalence rates. The reduced
tools and techniques that are used to diagnose and record
the prevalence of hypomineralization and MIH.29-31
According to the previous criteria by the European
academy of paediatric dentistry for evaluation of
hypomineralization, a previous investigation by Ghanim
et al reported that they have developed a scoring system
to standardize the evaluation and diagnosis of
hypomineralization.32 Another investigation was also
recently published to furtherly facilitate the process of
standardization and application of the system by future

epidemiological investigations aiming at reporting the
prevalence rates of hypomineralization.29 It has been
suggested by Elfrink et al that for the proper estimation of
the prevalence rates, at least 300 individuals should be
included within such studies.30 Finally, it has been
recently estimated that MIH and hypomineralization
usually affect one per six children globally.7
Differential diagnosis
Many problems should be considered when evaluating
hypomineralization in children to establish a proper
diagnosis and adequate management. Previous studies
have demonstrated the potential similarities between MIH
and other dental disorders that are discussed in the
following lines.29,33 Among the reported condition in
these studies, fluorosis is a common condition that should
be considered which might result from excessive intake
of fluoride during the development of enamels. In the
clinical setting, it should be noted that patients with
fluorosis might present with confluent or patchy
opacities, with ill-defined boundaries and can also be
linear and diffuse. The severity of the condition is
variable among patients as in some cases major
disfiguration of the affected tooth might be observed with
the absence of demarcations and complete loss of the
outer part of the enamel, while in milder cases the
condition is usually observed as barely observable
stations within the affected enamels. Moreover, it has also
been noticed that MIH usually affects teeth in an
asymmetrical pattern, which is unlike fluorosis which is
usually bilateral and symmetric. Finally, another
difference is that caries is common complications in
patients with MIH, while patients with fluorosis are not
usually associated with such complications are cariesresistant.
Decreased thickness of the enamel or enamel hypoplasia
is another differential diagnosis with teeth hypomineralization. A pre-eruptive lack of the affected part is
indicated as the condition is usually associated with
smooth and regular surfaces, owing to hypoplasia. The
condition is different in cases with MIH, as it has been
previously reported to be associated with post-eruptive
shearing of the affected enamels leading to the
development of irregular and sharp borders.
Amelogenesis imperfecta has also been previously
reported among studies as genetic conditions that affect
the enamels, which are usually observed as hypomature,
hypoplastic or hypomineralized. To diagnose this
condition, it has been reported that family history can be
associated and all the primary and permanent teeth are
usually impacted. Having a previous history of significant
trauma to the primary predecessor tooth might also be a
cause of traumatic hypomineralization which should be
considered when evaluation dental tooth hypomineralization. Within the underlying tooth germ, it has
been expressed that the presence of periapical infections
can disturb the growth and mineralization of the affected
teeth. The trauma usually affects one tooth and is more
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logical to be asymmetric. Finally, patients might present
with different observations due to the difference in
localization, shape, outline and color. White spot lesions
might also be misdiagnosed with hypomineralization;
however, they should be differentiated as they are known
as the earliest clinical observations for dental caries. They
can be easily diagnosed when comparing them to the
adjacent enamels, as they have been reported to be matt,
chalkier or probably more opaque. The cervical margins
of the teeth are the most probable common areas for these
events as they are usually associated with plaque
stagnation, which should differentiate the condition from
MIH and hypomineralization.
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CONCLUSION
In the present study, it discussed the potential common
complications and clinical presentations that patients with
tooth hypomineralization usually suffer during childhood.
According to the evidence obtained from several studies
in the current literature, tooth loss, anesthetic problems
within the anterior teeth, hypersensitivity and the
presence of underlying inflammation are potential
complications that might affect these patients.
Additionally, identification of the underlying etiology and
risk factors is important for the proper management of
these cases. Moreover, establishing a proper diagnosis
can be hard due to the presence of some similar disorders.
Therefore, a differential diagnosis should be established
as well as future studies are needed as it is discussed in
this literature.
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