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Abstract

Introduction: Molar-incisor hypomineralization (MIH) is an enamel disorder that affects a significant
number of children and represents a clinical challenge due to its variability in severity, functional
implications, esthetic compromise, and the need for specialized treatments.

Objective: To analyze the multifactorial etiology of MIH, its clinical manifestations and differential
diagnosis, as well as current therapeutic approaches for anterior and posterior teeth, with the aim of
promoting timely identification and adequate clinical management. Methodology: A literature search was
conducted in PubMed, SCOPUS, and Google Scholar using keywords such as “molar incisor
hypomineralization,” “enamel hypomineralization,” “treatment,” “pediatric dentistry,” and “fluoride
therapy,” prioritizing articles published between 2022 and 2024.

Results: Evidence indicates that MIH has a multifactorial origin involving genetic, environmental, and
systemic factors that disrupt enamel maturation. Clinically, well-defined opacities, porosity, and
post-eruptive breakdown are observed, increasing susceptibility to caries and complicating the
differential diagnosis. For anterior teeth, minimally invasive techniques such as resin infiltration,
microabrasion, and esthetic restorations have shown favorable outcomes. For molars, treatment depends
on severity and includes composite resin, glass ionomers, prefabricated metal crowns, and, in severe
cases, planned extractions. Digital technologies provide more precise restorative alternatives.

Discussion: The wide clinical variability of MIH and the absence of uniform diagnostic criteria hinder
the development of standardized therapeutic protocols, and current evidence on long-term treatment
durability remains limited.

Conclusion: Management of MIH must be individualized, considering the degree of structural
involvement and the patient’s esthetic and functional needs. Diagnostic standardization and longitudinal
studies are essential to optimize clinical decision-making.
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1. Introduction

Molar-incisor hypomineralization (MIH) is a developmental enamel defect affecting a
substantial percentage of the pediatric population, posing a significant challenge in pediatric
dentistry. Its impact is not only clinical but also economic, given the specialized care required
to improve patients’ quality of life (Inchingolo et al., 2023) ©l.

General background

MIH manifests as enamel defects in permanent first molars and, in some cases, incisors.
Environmental, genetic, and systemic factors have been identified as possible contributors,
although its exact etiology remains unclear (Richards A., et al., 1986).

Specific background

Recent studies report prevalence rates ranging from 2.4% to 40%, depending on geographic
region and diagnostic criteria (Inchingolo et al., 2020). This variability complicates the
implementation of universal prevention and treatment strategies.

Particular background
Treatment of MIH has evolved over time, from fluoride varnishes to resin restorations and
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low-level laser therapy to reduce dental hypersensitivity
(Jiménez ADP et al., 2023).

Justification

Addressing MIH is essential due to its high prevalence and its
impact on oral health and quality of life. Reviewing the
literature allows identification of the most effective strategies
for diagnosis and treatment, supporting informed clinical
decisions.

Objective

To analyze the multifactorial etiology of MIH, its clinical
manifestations and differential diagnosis, as well as current
treatment approaches for affected anterior and posterior teeth,
to establish a comprehensive understanding that contributes to
improved clinical identification and management.

2. Methodology

A literature search was conducted in databases such as
PubMed, SCOPUS, and Google Scholar using English
keywords including “molar incisor hypomineralization,”
“enamel  hypomineralization,”  “treatment,”  “pediatric
dentistry,” and “fluoride therapy.” Articles published between
2022 and 2024 were selected, prioritizing systematic reviews
and controlled clinical studies.

3. Results

3.1 Multifactorial Etiology of MIH

MIH is an enamel defect resulting from a combination of
genetic, epigenetic, and environmental influences. It occurs
during enamel formation—particularly the maturation stage—
when ameloblasts may fail to function properly. Genes such
as ENAM and AMELX have been implicated, while
childhood illnesses, birth complications, and toxin exposure
may also contribute. The prolonged process of enamel
formation makes it vulnerable to disturbances over many
years (Butera A., et al., 2022) 4,

3.2 Clinical Manifestations and Differential Diagnosis
Clinically, MIH is observed as altered translucency of the
enamel, with or without discoloration, ranging from yellow to
dark brown, often with well-defined borders. Surface porosity
increases susceptibility to fractures, leading to “post-eruptive
enamel breakdown,” potentially exposing dentin and greatly
increasing caries risk. In incisors, MIH frequently affects the
incisal third, producing significant esthetic concerns (Wall A.,
etal., 2020) (1%,

Differential diagnosis is essential, as MIH resembles other
enamel defects. Amelogenesis imperfecta affects the entire
dentition and is genetic in origin, whereas MIH is localized.
Enamel hypoplasia presents more regular borders and reduced
enamel quantity. White-spot carious lesions appear in
plaque-retentive areas, where MIH rarely develops. Dental
fluorosis results from excess fluoride exposure and exhibits
poorly defined lesions, unlike the sharply demarcated borders
characteristic of MIH. Clinical examination and thorough
patient history are essential (Goel N., et al., 2021) ],

3.3 Treatment Approaches for Anterior Teeth

Management of anterior teeth affected by MIH is important
not only clinically but also psychologically, as esthetic defects
can significantly impact children. Given the delicacy of
developing tooth structures, minimally invasive strategies are
preferred. These include microabrasion (effective for
superficial white opacities), resin infiltration (improves
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esthetics for a range of opacity severities), and
etch-bleach-seal procedures (for yellow or brown lesions).
Other options include external bleaching, composite
restorations, composite veneers, and porcelain veneers for
patients over 18 years. No single protocol applies universally
due to clinical variability, often requiring personalized
combination therapies (Butera A., et al., 2022) 2,

3.4 Treatment Approaches for Posterior Teeth

Treatment of MIH-affected molars depends on severity. In
mild cases, prevention is prioritized; in moderate or severe
cases, atraumatic restorative techniques, composite resin,
indirect restorations, or preformed metal crowns may be
required. Treatment selection must consider patient
cooperation and enamel characteristics. In severe cases,
planned extractions may be indicated. Digital restorative
technologies such as CAD/CAM offer precise and minimally
invasive solutions (Aboumusallam H.S., et al., 2023).

4. Discussion

Findings from this review indicate that MIH is a complex
condition with a multifactorial origin that continues to
obscure the identification of a single etiologic mechanism.
The interplay of genetic, epigenetic, environmental, and
systemic factors suggests that ameloblast dysfunction during
enamel maturation likely results from multiple simultaneous
events. This complexity corresponds with the wide clinical
variability reported in the literature and reinforces the need
for more uniform and sensitive diagnostic criteria.

Clinical manifestations described in the literature highlight
significant structural compromise, including opacities,
porosity, and post-eruptive enamel breakdown, all of which
increase caries susceptibility and hinder adhesion of
restorative materials. These alterations not only affect
masticatory  function but also have psychological
consequences, especially when anterior esthetics are involved.
Precise and early diagnosis is therefore essential both for
differentiation from other enamel defects and for guiding
therapeutic decision-making.

Treatment approaches are varied, reflecting the absence of
standardized protocols and the need for individualized care.
Minimally invasive techniques for anterior teeth have shown
promising esthetic and patient-acceptance outcomes;
however, long-term evidence remains limited. Severely
affected molars are prone to restoration failure due to
compromised enamel structure, making prefabricated metal
crowns and indirect restorations effective alternatives.
Integration of digital workflows such as CAD/CAM enhances
precision and durability, though their use in pediatric dentistry
still requires standardization.

Pain and hypersensitivity management emerges as a critical
factor, influencing both patient cooperation and treatment
success. MIH should therefore be considered not only a
structural condition but also one affecting the child’s
emotional experience. Parent education, prevention, and early
intervention are essential components of comprehensive
management.

Despite advances, large variations in methodologies, severity
criteria, and sample selection limit comparability across
studies, underscoring the need for well-designed longitudinal
research to evaluate treatment efficacy, disease progression,
and associated risk factors. Evidence-based clinical guidelines
would support decision-making and facilitate standardized
care across different dental settings.

Overall, MIH remains a significant challenge in pediatric
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dentistry. A multidisciplinary, preventive, and
patient-centered approach is essential to improve prognosis,
function, and quality of life for affected children.

5. Conclusion

Molar-incisor hypomineralization represents a clinical
challenge due to its multifactorial origin and wide range of
manifestations. Accurate diagnosis is essential to distinguish
it from other enamel defects and to establish an appropriate
treatment  plan.  Therapeutic —approaches must be
individualized according to severity and patient-specific
needs. Minimally invasive techniques are favored for anterior
teeth, while molars may require indirect restorations or
crowns. In severe cases, planned extractions are a valid
option. Despite the availability of multiple techniques, further
research is needed to standardize protocols and improve
long-term outcomes.
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