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Abstract including preventive interventions, methods for

and various

Molar Incisor Hypomineralization (MIH) is a prevalent
developmental enamel defect that presents considerable
clinical challenges in pediatric dentistry. This condition
is characterized by compromised enamel quality,
heightened susceptibility to caries, and significant tooth
hypersensitivity.

This comprehensive review aims to synthesize the
current understanding of MIH, encompassing its complex
etiology, varied global prevalence, distinct clinical
features, and diagnostic approaches. It critically evaluates

the diverse management strategies available to clinicians,

managing hypersensitivity and pain,
restorative techniques, from minimally invasive aesthetic
treatments to full-coverage crowns. The article also
addresses the inherent complexities of treating MIH-
affected teeth, such as difficulties in achieving effective
local Anesthesia and ensuring durable restorations.

Ultimately, this review emphasizes the necessity of a
tailored, multidisciplinary approach to MIH management
and identifies crucial areas for future research to improve

the oral health and quality of life for affected children.

Corresponding Author: Dr. Madhur Nitin Mutha, ijdsir, Volume — 8 Issue - 4, Page No. : 01 - 07

—
[<P)
o

&

[a



Dr. Madhur Nitin Mutha, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

Keywords: Molar Incisor Hypomineralization, Pediatric
Dentistry, Enamel Defects, Hypersensitivity, Restorative
Dentistry, Prevention, Child Oral Health.

Introduction

Molar Incisor Hypomineralization (MIH) represents a
significant developmental disturbance of enamel that
poses considerable challenges in pediatric dental practice
worldwide. This condition, characterized by qualitative
defects in the enamel of one or more first permanent
molars, often with associated involvement of permanent
incisors, is a prevalent issue affecting children globally.
Its impact extends beyond mere structural compromise,
frequently leading to increased susceptibility to dental
caries, pronounced hypersensitivity, aesthetic concerns,
and potential psychosocial effects on affected
children.'The International Journal of Dental Science and
(UDSIR)

international, open-access, and peer-reviewed platform

Innovative  Research functions as an
dedicated to disseminating high-quality research and
innovative discoveries across various disciplines within
dental sciences, including pediatric dentistry.®

Given the journal's emphasis on innovative research and
its prior publications related to MIH!, a comprehensive
review of current management strategies for MIH in
pediatric dentistry is highly relevant. This article aims to
consolidate the existing knowledge regarding MIH,
covering its definition, prevalence, etiology, clinical
characteristics, and diagnostic methods.

It will then explore the diverse range of preventive,
desensitizing, and restorative interventions available to
highlight

emerging technologies and suggest future research

clinicians. Furthermore, this review will

directions to optimize long-term outcomes for children.
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Discussion

Effective management of MIH requires a thorough
understanding of its characteristics, etiology, and the
various clinical approaches available.

Characteristics and Etiology of MIH

MIH is characterized as a qualitative enamel defect of
systemic demarcated

origin, presenting as

Hypomineralization that affects at least one first
permanent molar and frequently involves permanent
The global

considerable variation, ranging from 2.8% to 40.2%, with

incisors.* prevalence of MIH shows
notable regional differences.! This wide range in reported
prevalence may stem from inconsistencies in diagnostic
criteria and the influence of diverse environmental and
genetic factors.! The precise etiology of MIH remains
complex and multifactorial, involving a combination of
systemic, genetic, and environmental elements.! Factors
suggested to predispose individuals to MIH include:
Prenatal and Perinatal Influences: Maternal illnesses
during pregnancy, certain medication use, radiation
exposure, stress, smoking, premature birth, low birth
weight, and birth hypoxia.t

Postnatal Factors: Childhood illnesses, particularly
those occurring within the first three years of life, high
fevers, the use of antibiotics (especially penicillin and
amoxicillin), and infantile eczema.!

Other Contributing Elements: Environmental toxins,
such as dioxins and polychlorinated biphenyls (PCBs)
and nutritional deficiencies.

Clinical Manifestations and Diagnosis

MIH presents with several distinct clinical features:
Demarcated Opacities: These are clearly defined areas
of discolored enamel, varying from white or cream to
yellow or brown, often localized to the cuspal or incisal

third of the affected tooth.! Yellow-brown defects
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indicate greater porosity and are more

typically
susceptible to breakdown.?
Post-Eruptive Enamel Breakdown (PEB): Due to the
porous and fragile nature of hypomineralized enamel,
structural breakdown can occur shortly after tooth
eruption, leading to irregular decay and rapid progression
of caries.!
Hypersensitivity: Affected teeth frequently exhibit
significant  sensitivity to thermal, chemical, and
mechanical stimuli, causing pain during activities such as
eating, brushing, or exposure to cold air.? This can
contribute to dental anxiety and fear, complicating
treatment.?

Aesthetic Concerns: Discoloration and structural

defects, particularly in anterior teeth, can lead to

considerable aesthetic issues and psychosocial impacts
for children.?

Restorative Challenges: The compromised enamel

structure often results in poor adhesion of restorative

materials and difficulties in achieving effective local
anesthesia.'*

Clinical Management Approaches

The management of MIH-affected teeth is inherently

intricate, requiring a multidisciplinary approach tailored

to the severity of the condition and the individual needs
of the child.

Preventive Interventions

Early preventive strategies are vital for mitigating the

progression of enamel defects, reducing caries risk, and

managing hypersensitivity.!

e Fluoride Application: Topical fluoride varnishes are
widely recommended for caries prevention and
canhelp alleviate hypersensitivity.*

o Remineralizing Agents: Agents containing Casein
Phosphopeptide-Amorphous  Calcium

(CPP-ACP),

Phosphate
Casein  Phosphopeptide Amorphous

©2025 1IDSIR, All Rights Reserved

Calcium Fluoride Phosphate (CPP-ACFP), calcium
glycerophosphate (CaGP), self-assembling peptides,
and zinc hydroxyapatite paste have shown promise in
enhancing the mineral content of hypomineralized
lesions and promoting remineralization.?

e Fissure Sealants: The application of sealants is a
common preventive measure, although challenges
may arise due to the porous nature of the enamel and
existing hypersensitivity.

e Oral Hygiene and Diet: Regular dental check-ups
(every 3-6 months) and a balanced diet with
controlled sugar intake are fundamental components
of effective preventive care.?

Hypersensitivity and Pain Management
Hypersensitivity is a significant clinical concern in MIH-
affected teeth, often leading to behavioral challenges and
procedural difficulties during dental treatment.?
Topical Agents: Fluoride varnishes, CPP-ACP, and
CPP-ACFP can contribute to reducing hypersensitivity.?
Advanced Therapies: Low-Level Laser Therapy
(LLLT) and Ozone therapy have been reported to
effectively reduce hypersensitivity, with LLLT often
showing immediate effects.?
Anesthesia and Analgesia:  Achieving profound
anesthesia can be challenging due to chronic pulpal
inflammation often associated with MIH.2 Preemptive
analgesia, when combined with standardized anesthesia,
has been shown to significantly improve intraoperative
pain management and behavioral outcomes in children
with severe MIH.*2

Restorative Approaches

The selection of restorative materials and techniques is

guided by the severity of the defect, the child's age, and

their cooperation level.*®
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Minimally Invasive and Aesthetic Techniques

Resin Infiltration: This technique is effective for the
aesthetic treatment of white spot lesions and MIH-
affected incisors by penetrating enamel pores and altering
the refractive index.2

Microabrasion and Dental Bleaching: These methods
are employed to enhance aesthetics by gently removing
superficial enamel or reducing discoloration, often in
conjunction with other treatments.?

Etch-Bleach-Seal Technique: A three-stage approach
involving tooth preparation, dental bleaching with
phosphoric acid and sodium hypochlorite, and sealing
with a flow sealant, reported to be effective, particularly
when combined with microabrasion or resin infiltration.?
Direct Restorations

Glass lonomer Cements (GIC) and Resin-Modified
GIC (RMGIC): These materials offer advantages such
as fluoride release and chemical bonding, making them
suitable for interim restorations or as dentin
replacement.!

High-viscosity GIC (HVGIC) is

biocompatible bulk-fill material.*®

recognized as a

Resin-Based Composites (RC): Preferred for restoring

molar surfaces with limited involvement, RCs provide

Table 1: Key Management Strategies and Their Implications

superior physical properties and aesthetics.14 However,
bond strengths to hypomineralized enamel can be
significantly lower, necessitating careful cavity design
and placement on sound enamel.®®

(SDF):

minimally invasive treatment, SDF is particularly useful

Silver Diamine Fluoride An emerging
for managing hypersensitivity and arresting caries, often
used in combination with HVGIC (known as the SMART
technique).®®

Full-Coverage Restorations

Stainless Steel Crowns (SSCs): Frequently favored by
pediatric dentists for severe posterior MIH cases due to
their durability and ability to protect compromised
teeth.™

Indirect Adhesive Overlays or Crowns: Options such
as porcelain-fused-to-metal, lithium disilicate, zirconia,
and CAD/CAM ceramic restorations offer enhanced
longevity for severe cases.™®

Extraction and Orthodontic Considerations: In severe
instances, extraction of affected molars followed by
orthodontic space closure or substitution with second

molars may be considered as a treatment option.1

Strategy Category Primary Interventions/Materials| Clinical/ Key Supporting
Research Implication References
Prevention Fluoride varnishes, CPP- |Reduce caries risk, promote |1
ACP/ACFP, Sealants, Oral |remineralization, mitigate
hygiene, Diet control enamel breakdown. Essential for
early stages.
Hyper- Fluoride,  CPP-ACP/ACFP, | Alleviate pain, improve patient | 2
sensitivity Management | LLLT, Ozone therapy, | cooperation, enhance quality of
Sealing (resin/GIC), Crown [life. Crucial for treatment
therapy success.

©2025 1IDSIR, All Rights Reserved
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Aesthetic/ Resin infiltration, | Improve appearance of incisors, | 2
Minimally Invasive | Microabrasion, Dental | preserve tooth structure. Limited
Restoration bleaching, Etch-Bleach to mild-moderate defects.
-Seal
Direct Restoration GIC, RMGIC, Resin | Restore function and form, |1
Composites, SDF, HVGIC prevent  further  breakdown.

Challenges with bond strength to

hypomineralized enamel.

Full-Coverage Stainless  Steel ~ Crowns, | Provide  durable,  definitive | 14
Restoration Porcelain/ solutions for severe molar
Zirconia Crowns defects. Often preferred for
extensive breakdown.
Behavioral Management | Preemptive analgesia, | Address dental fear and anxiety, | 2
Standardized anesthesia, | facilitate treatment delivery.

Psychological support

Conclusion

Molar Incisor Hypomineralization represents a
significant and intricate challenge in pediatric dentistry,
profoundly affecting children's oral health and overall
Effective necessitates a

well-being. management

comprehensive,  multidisciplinary  approach  that
integrates preventive, desensitizing, and restorative
strategies, carefully tailored to the individual child's
needs and the specific severity of their MIH.! While
current treatment options offer various solutions, the
inherent porosity of affected enamel, persistent
hypersensitivity, and associated behavioral challenges
continue to complicate clinical interventions.*

Future research should focus on several key areas to

enhance our understanding and management of MIH:

e FEtiological Clarity: Further longitudinal studies
with large sample sizes are needed to precisely
determine the influence of prenatal, perinatal, and
postnatal factors, as well as the intricate gene-

interactions and

environmental epigenetic

©2025 1IDSIR, All Rights Reserved

modifications, on MIH prevalence and severity.!

e Standardized Diagnostics: The development of a

unifying global index for MIH diagnosis and severity

classification would improve epidemiological
consistency and treatment planning.t

Emerging Technologies: Continued exploration of
advanced imaging technologies like OCT and
enhanced digital radiography, alongside biomarker
identification and the application of Al/machine
learning, holds promise for earlier and more accurate
detection, as well as personalized treatment
approaches.!

Novel Therapeutic Approaches: Research into
regenerative techniques and other innovative
materials that can effectively remineralize severely
hypomineralized enamel and improve long-term
bond strength is crucial.!

Long-term Outcomes: More prospective
randomized controlled clinical studies are needed to

evaluate the long-term effectiveness and durability of
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various management strategies, particularly for MIH-

affected incisors, where current evidence is limited.?

e Interdisciplinary Collaboration: Fostering
collaboration among researchers, clinicians, and
public health initiatives is essential to develop
comprehensive  prevention and  management
strategies that can effectively reduce the global
burden of MIH.!
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