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Abstract  
 

Molar Incisor Hypomineralisation (MIH) is a prevalent enamel defect affecting both permanent and deciduous teeth, posing 

significant clinical challenges. This literature review aims to comprehensively evaluate the etiology, prevalence, clinical 

manifestations, diagnostic methods, and management strategies of MIH in permanent and deciduous dentitions, while 

identifying current knowledge gaps and suggesting directions for future research. The prevalence of MIH varies globally, 
ranging from 3% to 40%, with the highest rates observed in South America (7-40%) and Africa (10-30%), compared to 

Europe (8-25%) and Asia (3-20%). Gender distribution is nearly equal, though some regions report a slight female 

predominance. Genetic factors, prenatal and perinatal complications, childhood illnesses, and environmental exposures 

such as dioxins significantly contribute to MIH etiology. Clinically, MIH presents as demarcated opacities, post-eruptive 
enamel breakdown, and increased caries susceptibility, affecting approximately 70% of affected first permanent molars 

and 60% of incisors. Management strategies vary based on severity, with mild cases managed through preventive measures 

like fluoride varnish, while severe cases often require restorative interventions such as resin composites and stainless steel 

crowns. The economic burden is substantial, with affected individuals necessitating frequent and costly dental treatments, 
and MIH adversely impacts quality of life by increasing dental anxiety and affecting aesthetics. MIH is a widespread and 

multifactorial dental condition with significant clinical and socioeconomic implications. Effective management 

necessitates a multidisciplinary approach, and further research is essential to elucidate its etiology and develop robust 

preventive and therapeutic strategies. 
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INTRODUCTION 
Molar Incisor Hypomineralisation (MIH) 

constitutes a pervasive and multifaceted enamel 

developmental disorder that significantly impacts both 

permanent and deciduous dentitions [1]. Characterized 
by qualitative defects in the enamel of one to four first 

permanent molars and often accompanied by similarly 

affected incisors, MIH presents as demarcated opacities 

with varying degrees of opacity, translucency, and 
coloration ranging from white to yellow-brown [2]. 

These defects arise from disruptions in the amelogenesis 

process, specifically during the maturation stage, leading 

to enamel with compromised mineral content, increased 
porosity, and structural weaknesses. The clinical 

manifestations of MIH extend beyond aesthetic 

concerns, encompassing heightened tooth sensitivity, 

post-eruptive enamel breakdown, and a predisposition to 
dental caries, thereby necessitating comprehensive 

diagnostic and management strategies [3]. The 

prevalence of MIH exhibits substantial geographical 

variability, with epidemiological studies reporting 

incidence rates ranging from as low as 2.4% to as high as 
40.2% across different populations [4]. Such variability 

underscores MIH's status as a global public health 

concern, necessitating extensive research to elucidate its 

etiological determinants, optimize diagnostic criteria, 
and develop effective therapeutic interventions [5]. 

Meta-analyses and systematic reviews have highlighted 

that MIH affects both genders almost equally, although 

certain regional studies suggest a slight female 
predominance [1]. The wide range in prevalence rates 

can be attributed to differences in diagnostic 

methodologies, population demographics, and 

environmental factors, thereby emphasizing the need for 
standardized diagnostic protocols to facilitate accurate 

prevalence assessments and comparative studies [6]. 
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The etiology of MIH remains complex and 
multifactorial, involving an interplay between genetic 

predispositions and environmental insults during critical 

periods of enamel development [7]. Prenatal and 

perinatal complications, such as premature birth, low 
birth weight, and exposure to hypoxia, have been 

implicated as significant risk factors [8]. Additionally, 

childhood illnesses necessitating antibiotic therapy, 

particularly the administration of amoxicillin, and 
exposure to environmental toxins like dioxins and 

polychlorinated biphenyls (PCBs) have been associated 

with the onset of MIH. Genetic factors also play a crucial 

role, with studies indicating familial aggregation and 
specific gene polymorphisms that may predispose 

individuals to enamel hypomineralization [9]. The 

synergistic interaction between these genetic and 

environmental factors disrupts the normal amelogenesis 
process, leading to enamel with reduced mineral density 

and structural integrity [6]. Pathogenetically, MIH is 

distinguished by disruptions in the maturation phase of 

amelogenesis, resulting in enamel that is 
hypomineralized and structurally compromised [8]. This 

defective enamel exhibits increased porosity and reduced 

resistance to mechanical stress, making the affected teeth 

more susceptible to wear, staining, and bacterial 
colonization [10]. The compromised enamel also poses 

significant challenges for restorative treatments, as 

conventional restorative materials may fail to adequately 

adhere to or protect the defective enamel surfaces, 
necessitating the use of specialized restorative 

techniques and materials [3]. Understanding the 

molecular and cellular mechanisms underlying MIH 

pathogenesis is imperative for developing targeted 
preventive and therapeutic strategies aimed at mitigating 

the adverse effects of this condition [11]. 

 

Clinically, MIH presents diagnostic challenges 
due to its heterogeneous manifestation, which can mimic 

other enamel defects such as amelogenesis imperfecta 

and dental fluorosis [2]. The European Academy of 

Pediatric Dentistry (EAPD) has established specific 
guidelines for the diagnosis and classification of MIH, 

emphasizing the identification of demarcated opacities, 

atypical restorations, and post-eruptive enamel 

breakdown as key diagnostic indicators [1]. Differential 
diagnosis involves distinguishing MIH from other 

enamel defects based on the pattern, distribution, and 

severity of enamel anomalies, as well as considering the 

patient's medical and dental history [9]. Advanced 
imaging technologies, including digital radiography and 

optical coherence tomography, are increasingly being 

utilized to enhance diagnostic accuracy and facilitate 

early detection [7]. Additionally, biomarker 
identification is emerging as a promising tool for 

elucidating the etiological pathways of MIH and 

improving diagnostic precision [11]. 

 
The management of MIH-affected teeth is 

inherently complex, necessitating a multidisciplinary 

approach that encompasses preventive strategies, 

restorative techniques, and, in severe cases, prosthetic 
rehabilitation [9]. Preventive measures, such as the 

application of fluoride varnishes and the use of 

remineralizing agents like casein phosphopeptide-

amorphous calcium phosphate (CPP-ACP), are critical in 
mitigating the progression of enamel defects and 

reducing the risk of secondary caries [6]. Restorative 

treatments must be carefully planned to accommodate 

the compromised enamel structure, often requiring the 
use of materials with superior adhesive properties and 

durability, such as resin-modified glass ionomer cements 

and composite resins [8]. In cases of extensive enamel 

breakdown and structural compromise, stainless steel 
crowns or porcelain-fused-to-metal restorations may be 

necessary to restore function and aesthetics [2]. 

Endodontic treatments, including pulpotomy and 

pulpectomy, are frequently required in MIH-affected 
molars due to the increased risk of pulpal involvement 

[10]. Moreover, orthodontic considerations may arise in 

cases where multiple incisors are affected, potentially 

impacting occlusion and necessitating corrective 
interventions [12]. 

 

From a public health perspective, the increasing 

prevalence of MIH poses substantial challenges, 
including the allocation of healthcare resources and the 

need for specialized training among dental professionals 

[10]. The economic burden associated with the extensive 

and often repeated dental treatments required for MIH-
affected individuals is considerable, impacting both 

healthcare systems and families [3]. Effective 

management of MIH necessitates the integration of 

preventive programs, public health initiatives aimed at 
reducing environmental risk factors, and the provision of 

accessible, specialized dental care services [4]. 

Additionally, raising awareness among parents, 

educators, and healthcare providers about the signs, 
risks, and management of MIH is essential for early 

detection and intervention [6]. The psychosocial 

implications of MIH, particularly in relation to self-

esteem and social interactions, underscore the 
importance of a holistic management approach that 

addresses both the clinical and emotional needs of 

pediatric patients [12]. 

 
Advancements in diagnostic technologies, such 

as digital imaging and biomarker identification, hold 

promise for enhancing the early detection and 

understanding of MIH’s etiological pathways [11]. 
These innovations facilitate the development of targeted 

preventive strategies and personalized treatment plans, 

thereby improving clinical outcomes and patient 

experiences [5]. Furthermore, ongoing research into the 
genetic underpinnings of MIH may reveal novel 

therapeutic targets and inform the design of interventions 

aimed at mitigating the impact of this condition [9]. 

Longitudinal studies are essential to elucidate the 
temporal relationship between early-life exposures and 

the subsequent manifestation of MIH, providing insights 

into potential causal factors and critical intervention 
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points [4]. Additionally, there is a pressing need for 
standardized protocols in both clinical practice and 

research to facilitate the comparison of findings across 

different studies and populations, thereby advancing the 

global understanding of MIH [6]. 
 

Despite significant progress in the 

understanding of MIH, several research gaps persist. The 

precise mechanisms through which environmental 
factors interact with genetic predispositions to influence 

enamel development remain inadequately understood 

[7]. Moreover, the long-term outcomes of various 

management strategies for MIH-affected teeth are not 
well-documented, necessitating comprehensive 

longitudinal studies to evaluate the efficacy and 

sustainability of different therapeutic approaches [8]. 

Addressing these gaps will be crucial for developing 
comprehensive prevention and management strategies 

that can effectively reduce the prevalence and impact of 

MIH globally. 

 
ETIOLOGY 

Genetic Factors 

Genetic predisposition plays a significant role 

in the development of Molar Incisor Hypomineralisation 
(MIH), suggesting that hereditary factors contribute to 

enamel defects observed in both permanent and 

deciduous teeth. Studies have identified specific gene 

polymorphisms associated with enamel formation, 
particularly within the AMELX (amelogenin) and 

ENAM (enamelin) genes, which are critical for enamel 

matrix development and mineralization [9]. These 

genetic variations can disrupt the normal amelogenesis 
process, leading to hypomineralized enamel 

characterized by increased porosity and reduced 

structural integrity [13]. Familial aggregation studies 

have further substantiated the genetic component of 
MIH, demonstrating a higher prevalence of the condition 

among first-degree relatives compared to the general 

population [8]. Additionally, twin studies have revealed 

a higher concordance rate for MIH in monozygotic twins 
than dizygotic twins, reinforcing the influence of genetic 

factors [5]. However, while genetic factors are 

undeniably influential, they interact synergistically with 

environmental elements, indicating that MIH etiology is 
not solely determined by genetics but rather by a 

complex interplay of multiple factors. Understanding the 

genetic underpinnings of MIH is crucial for developing 

targeted preventive and therapeutic strategies, although 
conclusive genetic markers for MIH are yet to be fully 

established [7]. 

 

Environmental Factors 

Environmental factors are pivotal in the 

etiology of Molar Incisor Hypomineralisation (MIH), 

exerting their influence during critical periods of enamel 

development. Prenatal and perinatal complications, such 
as premature birth and low birth weight, have been 

consistently associated with an increased risk of MIH, 

likely due to disruptions in the amelogenesis process 

caused by hypoxia and systemic stress [11]. 
Additionally, childhood illnesses that necessitate 

antibiotic therapy, particularly the use of amoxicillin, 

have been implicated in MIH development. The 

administration of antibiotics during early childhood can 
interfere with ameloblast function, leading to defective 

enamel formation [8]. Exposure to environmental toxins, 

including dioxins and polychlorinated biphenyls (PCBs), 

is another critical environmental factor. These toxic 
substances can disrupt cellular processes involved in 

enamel mineralization, resulting in hypomineralized 

enamel [1]. Furthermore, socioeconomic factors 

influence MIH prevalence, as lower socioeconomic 
status is often linked to increased exposure to 

environmental risk factors and limited access to 

healthcare, exacerbating the likelihood of enamel defects 

[6]. Maternal illnesses during pregnancy, such as high 
fever or infections, also contribute to MIH by affecting 

the developing fetus’s enamel-forming cells [9]. The 

multifaceted nature of environmental influences 

underscores the necessity for comprehensive public 
health strategies aimed at mitigating these risk factors to 

reduce the incidence of MIH globally. 

 

Nutritional Deficiencies 

Nutritional deficiencies, particularly 

hypocalcemia and vitamin D deficiency, are significant 

contributors to the development of Molar Incisor 

Hypomineralisation (MIH). Calcium and vitamin D are 
essential for proper enamel mineralization, and 

deficiencies in these nutrients during early childhood can 

disrupt the amelogenesis process, leading to 

hypomineralized enamel [14]. Hypocalcemia, a 
condition characterized by low calcium levels in the 

blood, impairs the formation and maturation of enamel 

crystals, resulting in porous and structurally 

compromised enamel (Khan et al., 2020). Similarly, 
vitamin D deficiency hampers calcium absorption and 

utilization, further exacerbating enamel defects [5]. 

Studies have demonstrated a correlation between low 

levels of vitamin D in children and an increased 
prevalence of MIH, suggesting that adequate nutritional 

intake is crucial for enamel health [7]. Additionally, 

malnutrition and poor dietary habits during critical 

periods of dental development can lead to insufficient 
mineral deposition in the enamel, making teeth more 

susceptible to MIH [4]. Addressing nutritional 

deficiencies through public health initiatives and 

ensuring adequate intake of calcium and vitamin D in 
early childhood are essential strategies for preventing 

MIH. Moreover, further research is needed to elucidate 

the precise mechanisms by which these nutritional 

factors influence enamel development and to establish 
optimal nutritional guidelines for at-risk populations. 

 

Other Contributing Factors 

Beyond genetic, environmental, and nutritional 
influences, several other factors contribute to the 

etiology of Molar Incisor Hypomineralisation (MIH). 

Maternal illnesses during pregnancy, such as high fevers, 
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infections, and chronic diseases, can adversely affect 
fetal enamel development by disrupting the normal 

functioning of ameloblasts, the cells responsible for 

enamel formation [9]. These maternal health issues can 

lead to systemic stress and metabolic disturbances in the 
developing fetus, resulting in enamel defects observed in 

MIH. Socioeconomic factors also play a crucial role in 

MIH prevalence. Children from lower socioeconomic 

backgrounds are more likely to experience inadequate 
nutrition, higher exposure to environmental toxins, and 

limited access to healthcare services, all of which 

increase the risk of developing MIH [6]. Additionally, 

lifestyle factors such as poor oral hygiene and increased 
consumption of sugary foods can exacerbate the severity 

of MIH by promoting caries development in already 

compromised enamel [15]. Psychological stress and lack 

of parental awareness about MIH can also delay 
diagnosis and intervention, leading to more severe 

manifestations of the condition [12]. Addressing these 

multifaceted contributing factors requires a holistic 

approach that includes improving maternal health, 
enhancing socioeconomic conditions, promoting proper 

nutrition, and increasing public and professional 

awareness about MIH. Comprehensive strategies 

targeting these areas are essential for reducing the 
incidence and impact of MIH on affected populations. 

 

PREVALENCE 

Global Overview 

Molar Incisor Hypomineralisation (MIH) 

exhibits a wide-ranging prevalence across the globe, 

underscoring its status as a significant public health 

concern in pediatric dentistry. Comprehensive 
epidemiological studies indicate that MIH affects 

approximately 10-20% of children worldwide, though 

rates can fluctuate markedly depending on geographical 

and methodological factors [13]. The variability in 
prevalence is influenced by differences in diagnostic 

criteria, population demographics, and environmental 

exposures. Meta-analyses have revealed that regions 

with higher exposure to environmental toxins and 
prenatal complications tend to report elevated MIH rates 

[4]. Additionally, advancements in diagnostic techniques 

have contributed to more accurate and consistent 

identification of MIH, potentially increasing reported 
prevalence in recent years [16]. Understanding the global 

distribution of MIH is essential for developing targeted 

preventive strategies and allocating healthcare resources 

effectively to mitigate its impact on affected populations. 
 

Regional Variations 

The prevalence of MIH exhibits significant 

regional disparities, reflecting variations in 
environmental, genetic, and socio-economic factors 

across different continents. Europe reports a prevalence 

range of 8-25%, with Northern European countries 

generally exhibiting higher rates compared to Southern 
regions [10]. In Asia, the prevalence varies from 3-20%, 

influenced by diverse socio-economic conditions and 

healthcare access across countries like Japan, India, and 

China [17]. North America shows a prevalence between 
6-15%, with studies in the United States and Canada 

highlighting similar rates [15]. Africa presents a broader 

range of 10-30%, likely due to varying levels of exposure 

to environmental toxins and differences in public health 
infrastructure [2]. South America exhibits the highest 

prevalence, ranging from 7-40%, which may be 

attributed to higher exposure to pollutants and limited 

access to preventive dental care [12]. These regional 
variations emphasize the need for localized public health 

initiatives and further research to understand the 

underlying causes of MIH in different settings. 

 

Table 1: Global Prevalence of MIH 

Region Prevalence (%) Study 

Reference 

Europe 8-25 [1, 5, 25] 

Asia 3-20 [20, 21, 22] 

North America 6-15 [23] 

Africa 10-30 [24] 

South America 7-40 [21, 25] 

 

Age and Gender Distribution 

MIH prevalence demonstrates variations across 
different age groups and exhibits a nearly equal 

distribution between genders, although some studies 

indicate a slight female predominance. Research 

indicates that MIH is most commonly diagnosed in 
children aged 6-12 years, coinciding with the eruption of 

first permanent molars and incisors [1]. Younger 

children may underreport symptoms such as 

hypersensitivity, leading to delayed diagnosis. Gender 
analysis reveals a marginally higher prevalence in 

females, possibly due to hormonal or genetic differences 

that influence enamel formation [5]. However, this 

gender disparity is not consistent across all regions, 
suggesting that environmental and socio-cultural factors 

may modulate these differences [6]. Additionally, the 

severity of MIH can vary with age, as older children may 

exhibit more pronounced enamel breakdown and caries 
development compared to their younger counterparts. 

Understanding the interplay between age and gender in 

MIH prevalence is crucial for timely diagnosis and 

tailored management strategies, ultimately improving 
clinical outcomes and quality of life for affected 

individuals. 

 

CLINICAL FEATURES 

Permanent Teeth 

Molar Incisor Hypomineralisation (MIH) 

predominantly affects permanent first molars and often 

permanent incisors, presenting distinct clinical 
manifestations that complicate dental care [1]. The 

hallmark of MIH in permanent teeth is the presence of 

demarcated opacities, which are sharply defined areas of 

discoloration ranging from white to yellow-brown. 
These opacities indicate areas of hypomineralized 

enamel that are structurally weaker and more susceptible 

to post-eruptive enamel breakdown [18]. As the enamel 

deteriorates, affected teeth exhibit increased 
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hypersensitivity to thermal and mechanical stimuli, 
leading to discomfort and heightened dental anxiety 

among patients [3]. Additionally, the compromised 

enamel integrity facilitates the rapid progression of 

dental caries, necessitating frequent restorative 
interventions. The aesthetic concerns associated with 

discolored incisors further impact the psychosocial well-

being of affected individuals, underscoring the need for 

comprehensive diagnostic and management strategies 
tailored to the unique challenges posed by MIH in 

permanent dentition [9]. 

 

Deciduous Teeth 

In addition to permanent teeth, Molar Incisor 

Hypomineralisation (MIH) can manifest in deciduous 

dentition, a condition referred to as Deciduous Molar 

Hypomineralisation (DMH). DMH exhibits similar 

hypomineralisation patterns to MIH, characterized by 
demarcated opacities primarily affecting deciduous 

molars [19]. These opacities are typically white to yellow 

in color and indicate areas of weakened enamel that are 

prone to post-eruptive breakdown and increased caries 
susceptibility [13]. Unlike MIH, DMH does not usually 

affect the incisors, but the affected deciduous molars 

often serve as indicators of potential future MIH in 

permanent dentition [4]. The presence of DMH can 
complicate the transition to permanent teeth, as early 

enamel defects may predispose permanent molars and 

incisors to similar hypomineralization issues. Effective 

management of DMH is crucial to prevent the 
progression of enamel defects and to maintain oral health 

during the critical developmental stages of a child's 

dentition [12]. 

 

Table 2: Comparison of MIH and DMH Clinical Features 

Feature MIH DMH 

Affected Teeth Permanent molars/incisors Deciduous molars 

Enamel Appearance White/yellow-brown opacities White/yellow opacities 

Caries Susceptibility High Moderate to High 

 

Impact on Dental Health 

The presence of Molar Incisor 
Hypomineralisation (MIH) significantly exacerbates 

dental health challenges, primarily through an increased 

risk of dental caries and pulpal involvement. The 

compromised enamel in MIH-affected teeth provides a 
conducive environment for bacterial colonization, 

leading to a higher incidence of carious lesions [10]. 

Additionally, the structural weaknesses in the enamel 

facilitate the rapid progression of decay, often reaching 
the pulp, which necessitates endodontic treatments such 

as pulpotomies or pulpectomies [14]. These 

complications not only increase the complexity and cost 

of dental care but also elevate the risk of tooth loss if not 
managed appropriately. Furthermore, restorative 

treatments for MIH are inherently challenging due to the 

poor adhesion of restorative materials to 

hypomineralized enamel, resulting in higher failure rates 
of restorations [9]. The aesthetic implications of MIH, 

particularly in incisors, can lead to significant 

psychosocial distress, affecting a child's self-esteem and 

social interactions [12]. Overall, MIH imposes a 
substantial burden on both dental health and the broader 

quality of life, highlighting the necessity for effective 

preventive and management strategies. 

 
DIAGNOSIS 

Clinical Examination 

The diagnosis of Molar Incisor 

Hypomineralisation (MIH) primarily relies on 
meticulous clinical examination, which is essential for 

the accurate identification of demarcated opacities and 

enamel defects characteristic of the condition [1]. 

Clinicians assess the affected teeth for distinct visual 
signs, including sharply defined white to yellow-brown 

opacities on the enamel of first permanent molars and 

incisors. These opacities indicate areas of 

hypomineralization that are structurally compromised 
and prone to post-eruptive breakdown [18]. Additionally, 

the presence of enamel fragility, increased 

hypersensitivity to thermal and mechanical stimuli, and 

aesthetic concerns such as discoloration are evaluated 
during the examination. The severity of MIH can vary, 

with some cases presenting mild discoloration and others 

exhibiting extensive enamel erosion and carious lesions 

[9]. Accurate clinical assessment is crucial for 
differentiating MIH from other enamel defects and for 

planning appropriate management strategies tailored to 

the severity and specific characteristics of the condition. 

 

Radiographic Evaluation 

Radiographic evaluation plays a 

complementary role in the diagnosis of Molar Incisor 

Hypomineralisation (MIH) by providing detailed 
insights into the structural integrity of affected enamel 

[8]. Periapical and bitewing radiographs are commonly 

utilized to assess the extent of enamel breakdown and to 

identify underlying dentin involvement that may not be 
visible during clinical examination [19]. Radiographs 

help in detecting the depth and spread of 

hypomineralization, revealing areas of enamel loss, 

dentinal involvement, and potential pulpal changes. 
However, the sensitivity of radiographic methods can be 

limited, as subtle enamel defects may not always be 

apparent on standard radiographs [3]. Advanced imaging 

techniques, such as digital radiography, offer improved 
resolution and the ability to detect finer structural 

anomalies, enhancing the accuracy of MIH diagnosis [7]. 

Nonetheless, radiographic evaluation should be 

integrated with clinical findings to provide a 
comprehensive assessment of MIH, guiding effective 

treatment planning and management. 
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Diagnostic Criteria 

Establishing standardized diagnostic criteria is 

vital for the consistent and accurate identification of 

Molar Incisor Hypomineralisation (MIH) across 

different clinical settings and studies. The European 
Academy of Pediatric Dentistry (EAPD) has developed 

comprehensive guidelines that serve as the cornerstone 

for MIH diagnosis [1]. According to EAPD criteria, MIH 

is diagnosed based on the presence of at least one first 
permanent molar with demarcated opacities, post-

eruptive enamel breakdown, atypical restorations, or 

extracted due to severe MIH. The guidelines emphasize 

the importance of differentiating MIH from other enamel 
defects by evaluating the pattern, distribution, and 

severity of enamel anomalies [19]. Additionally, the 

EAPD criteria recommend considering the patient's 

medical and dental history to identify potential 
etiological factors contributing to MIH. These 

standardized criteria facilitate uniformity in clinical 

assessments and epidemiological studies, enabling more 

reliable comparisons and synthesis of research findings. 
Adhering to established diagnostic guidelines is essential 

for accurately identifying MIH, ensuring appropriate 

treatment interventions, and advancing the 

understanding of the condition's prevalence and impact. 
 

Differential Diagnosis 

Differential diagnosis is a critical component in 

the accurate identification of Molar Incisor 
Hypomineralisation (MIH), as it involves distinguishing 

MIH from other enamel defects with similar clinical 

presentations. Two primary conditions that mimic MIH 

are amelogenesis imperfecta and dental fluorosis [2]. 
Amelogenesis imperfecta is a hereditary disorder 

characterized by generalized enamel defects affecting 

both primary and permanent dentitions, presenting with 

varying degrees of enamel hypoplasia and 
hypomineralization [15]. In contrast, MIH typically 

affects first permanent molars and incisors with distinct 

demarcated opacities and is often associated with 

environmental and systemic factors. Dental fluorosis 
results from excessive fluoride intake during enamel 

formation, leading to diffuse opacities and mottling 

primarily in permanent dentition [9]. Unlike MIH, 

fluorosis is more widespread and lacks the selective tooth 
involvement seen in MIH. Additionally, clinical history 

and exposure to fluoride sources aid in differentiating 

these conditions. Accurate differential diagnosis ensures 

that MIH is correctly identified, allowing for appropriate 
management strategies tailored to the specific enamel 

defect, thereby enhancing treatment outcomes and 

patient care. 

 

Advanced Diagnostic Tools 

Advancements in diagnostic technologies have 

significantly enhanced the detection and understanding 

of Molar Incisor Hypomineralisation (MIH). Digital 
radiography offers higher resolution images and 

improved visualization of enamel and dentin structures 

compared to traditional radiographs, enabling earlier and 

more precise identification of MIH-related defects [17]. 
Optical coherence tomography (OCT) is an emerging 

imaging modality that provides real-time, high-

resolution cross-sectional images of tooth structures, 

allowing for detailed assessment of enamel integrity and 
the extent of hypomineralization without ionizing 

radiation exposure [7]. Additionally, biomarker 

identification is gaining traction as a promising tool for 

elucidating the etiological pathways of MIH. Biomarkers 
related to enamel formation and mineralization processes 

can provide insights into the underlying molecular 

mechanisms and facilitate early detection of MIH before 

significant clinical manifestations occur [8]. These 
advanced diagnostic tools, while offering enhanced 

capabilities, also present challenges such as high costs 

and limited availability. Therefore, their integration into 

routine clinical practice requires careful consideration of 
cost-effectiveness and accessibility to ensure widespread 

benefits in the diagnosis and management of MIH. 

 

Table 3: Diagnostic Tools for MIH 

Diagnostic Tool Application Limitations 

Visual Examination Primary diagnostic method Observer variability 

Radiographs Evaluate structural defects Limited sensitivity 

Optical Coherence Tomography Enhanced structural imaging High cost, limited availability 

Biomarkers Early detection and etiology insights Emerging technology 

 

TREATMENT STRATEGIES 

Preventive Measures 

Preventive strategies are fundamental in 
managing Molar Incisor Hypomineralisation (MIH), 

aiming to halt disease progression and minimize enamel 

defects. The application of fluoride varnish is a widely 

adopted preventive measure, as it enhances enamel 
remineralization and provides resistance against caries 

development [16]. Additionally, casein phosphopeptide-

amorphous calcium phosphate (CPP-ACP) has been 

utilized to replenish calcium and phosphate ions, 
facilitating the remineralization process and 

strengthening compromised enamel [15]. Sealants are 

also employed to protect the occlusal surfaces of molars 

from bacterial invasion and mechanical wear. Regular 
dental check-ups and patient education on oral hygiene 

practices are critical components of preventive care, 

ensuring early detection and timely intervention to 

manage MIH effectively. These measures collectively 
reduce the severity of enamel defects and improve long-

term dental outcomes for affected children [9]. 
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Restorative Options 

Restorative treatments for MIH are essential to 

address structural enamel defects and prevent further 

deterioration. Glass ionomer cement (GIC) is frequently 

used for initial restorations due to its chemical bond to 
tooth structure and fluoride-releasing properties, which 

help prevent secondary caries [18]. Resin-based 

composites offer superior aesthetic outcomes and are 

suitable for more extensive restorations, providing 
durable and visually pleasing results [8]. In cases of 

severe enamel breakdown, preformed crowns such as 

stainless-steel crowns or porcelain-fused-to-metal 

crowns are employed to fully cover and protect the 
affected molars, restoring function and preventing tooth 

loss [9]. These restorative options are tailored to the 

severity of MIH, ensuring that each patient receives 

appropriate care to maintain oral health and aesthetic 
appearance. 

 

Endodontic Treatments 

Endodontic interventions are often necessary 
for MIH-affected molars due to the increased risk of 

pulpal involvement resulting from extensive enamel 

breakdown and carious lesions [10]. Procedures such as 

pulpotomy and pulpectomy are performed to preserve 
tooth vitality and prevent abscess formation. Pulpotomy 

involves the removal of the coronal pulp while 

maintaining the health of the radicular pulp, suitable for 

cases with reversible pulpitis [14]. Pulpectomy, which 
entails complete removal of the pulp tissue, is indicated 

for teeth with irreversible pulpitis or necrosis. These 

treatments help retain the natural tooth structure and 

functionality, reducing the need for extractions and 
maintaining the integrity of the dental arch. Timely 

endodontic management is crucial to prevent further 

complications and ensure the longevity of MIH-affected 

molars [9]. 
 

 

Orthodontic Considerations 

MIH can lead to structural defects in incisors, 

potentially resulting in malocclusions and aesthetic 

concerns that require orthodontic intervention [12]. 

Corrective orthodontic treatments, such as braces or 
aligners, may be necessary to address occlusal 

discrepancies and ensure proper alignment of teeth. In 

cases where MIH affects multiple incisors, leading to 

spacing issues or crowding, orthodontic appliances can 
be used to achieve optimal dental alignment and 

functionality [19]. Early orthodontic assessment and 

intervention are beneficial in managing the aesthetic and 

functional impact of MIH, contributing to improved oral 
health outcomes and enhanced quality of life for affected 

individuals [15]. Orthodontic considerations are integral 

to a comprehensive MIH management plan, ensuring that 

both functional and aesthetic needs are met. 
 

Psychosocial Management 

The aesthetic and functional implications of 

MIH can significantly affect a child’s psychosocial well-
being, leading to issues such as low self-esteem, social 

anxiety, and reluctance to engage in social interactions 

[12]. Addressing these psychosocial impacts is an 

essential aspect of MIH management, necessitating a 
holistic approach that includes psychological support and 

patient education. Dental professionals should 

communicate effectively with patients and their families 

to alleviate anxiety and foster a positive attitude towards 
dental care [7]. Providing aesthetically pleasing 

restorative treatments can enhance a child's self-esteem 

and improve their social interactions. Additionally, 

integrating behavioral management techniques during 
dental procedures can reduce anxiety and improve the 

overall patient experience [9]. Comprehensive 

psychosocial management ensures that the emotional and 

psychological needs of MIH-affected individuals are 
addressed, contributing to better treatment outcomes and 

enhanced quality of life. 

 

Table 4: Treatment Approaches by Severity 

Severity Level Treatment Modality Examples 

Mild Preventive care Fluoride varnish, CPP-ACP 

Moderate Direct restorations Resin composite restorations 

Severe Full-coverage restorations Stainless steel crowns, Porcelain-fused-to-metal crowns 

 
Public Health Implications 

Economic Burden 

Molar Incisor Hypomineralisation (MIH) 

imposes a significant economic burden on both 
healthcare systems and affected families due to the 

necessity for extensive and ongoing dental treatments. 

The management of MIH often involves multiple 

restorative procedures, including the application of 
fluoride varnishes, resin-based composites, and the 

placement of stainless steel or porcelain-fused-to-metal 

crowns, each contributing to increased dental care costs 

[8]. Additionally, advanced endodontic treatments such 
as pulpotomies and pulpectomies are frequently 

required, further escalating treatment expenses [10]. The 

cumulative cost of these interventions not only strains 

healthcare resources but also places a financial burden on 

families, particularly those from lower socioeconomic 

backgrounds who may already face limited access to 
dental care [16]. Moreover, the need for repeated and 

specialized treatments can lead to substantial out-of-

pocket expenses, highlighting the economic impact of 

MIH on both individual and systemic levels [9]. 
 

Healthcare Resource Allocation 

The rising prevalence of Molar Incisor 

Hypomineralisation (MIH) necessitates strategic 
allocation of healthcare resources to effectively manage 

and mitigate its impact. Specialized dental services and 
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training programs are essential to equip dental 
professionals with the skills required to diagnose and 

treat MIH appropriately [18]. The complexity of MIH 

management, which often involves multidisciplinary 

approaches combining preventive, restorative, and 
endodontic treatments, demands adequate allocation of 

specialized personnel and advanced dental equipment 

[15]. Furthermore, healthcare systems must invest in 

continuous education and training to ensure that dental 
practitioners are up-to-date with the latest MIH treatment 

protocols and technologies [7]. Effective resource 

allocation also involves the development of 

comprehensive care pathways and guidelines to 
standardize MIH management, thereby enhancing 

treatment outcomes and optimizing the use of available 

resources [13]. Addressing these needs is crucial for 

reducing the burden of MIH on healthcare systems and 
improving the quality of care for affected individuals. 

 

Awareness and Education 

Raising awareness and enhancing education 
about Molar Incisor Hypomineralisation (MIH) are 

pivotal for early diagnosis and effective management. 

Educating parents, educators, and healthcare providers 

about the signs, risks, and implications of MIH can 
facilitate timely identification and intervention, thereby 

reducing the severity of enamel defects and associated 

complications [19]. Public health campaigns aimed at 

increasing awareness can help demystify MIH, 
encouraging parents to seek prompt dental care for their 

children [12]. Additionally, integrating MIH education 

into dental curricula and continuing professional 

development programs ensures that dental practitioners 
are well-informed about the latest diagnostic and 

treatment methodologies [9]. Enhanced awareness also 
promotes the implementation of preventive measures in 

community settings, contributing to the overall reduction 

of MIH prevalence. By fostering a well-informed 

community and healthcare workforce, public health 
initiatives can significantly mitigate the impact of MIH 

on children's oral health and quality of life [20]. 

 

Public Health Initiatives 

Effective public health initiatives are essential 

for addressing the multifaceted challenges posed by 

Molar Incisor Hypomineralisation (MIH). Preventive 

programs focusing on reducing environmental risk 
factors, such as limiting exposure to environmental 

toxins like dioxins and polychlorinated biphenyls 

(PCBs), are critical in decreasing MIH incidence [21]. 

Nutritional programs that ensure adequate intake of 
calcium and vitamin D during early childhood can also 

play a significant role in preventing enamel 

hypomineralization [22]. Additionally, implementing 

widespread screening programs in schools and 
community dental clinics can aid in the early detection 

and management of MIH, thereby reducing the long-term 

impact on dental health [23]. Public health policies that 

support access to specialized dental care and subsidize 
the cost of necessary treatments can alleviate the 

economic burden on affected families [24]. 

Collaborative efforts between governmental bodies, 

healthcare providers, and educational institutions are 
essential to develop and sustain initiatives that 

effectively combat MIH, promoting better oral health 

outcomes and enhancing the overall well-being of 

affected populations [25]. 

 

Table 5: Risk Factors Associated with MIH 

Risk Factor Description Associated 

Prevalence (%) 

Study 

Reference 

Premature Birth Birth before 37 weeks gestation 15-25 [23] 

Low Birth Weight Birth weight less than 2500 grams 10-20 [23, 24] 

Childhood Respiratory 
Infections 

Frequent respiratory infections in early childhood 20-30 [12] 

Antibiotic Use (Amoxicillin) Use of amoxicillin during childhood illnesses 5-15 [12] 

Exposure to Environmental 

Toxins 

Exposure to dioxins, PCBs during enamel formation 10-20 [3, 7, 21] 

 

Table 6: Comparative Effectiveness of MIH Treatment Modalities 

Treatment Modality Effectiveness (%) Cost Efficiency Patient Satisfaction Study Reference 

Fluoride Varnish 70 High Moderate [2, 7] 

CPP-ACP 65 Moderate High [2, 7, 22] 

Resin Composite Restorations 80 Moderate High [3, 11, 24] 

Stainless Steel Crowns 85 Low High [3, 6] 

Porcelain-Fused-to-Metal Crowns 90 Low Very High [3, 19, 25] 

 

FUTURE DIRECTIONS 

Research Gaps 

Despite advancements, significant research 

gaps persist in understanding Molar Incisor 

Hypomineralisation (MIH). The intricate interaction 

between genetic predispositions and environmental 
factors remains unclear, limiting comprehensive 

etiological models. Additionally, the role of epigenetic 

modifications in MIH development is largely 

unexplored, presenting opportunities for future studies. 
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Variability in diagnostic methodologies across different 
studies also hampers accurate prevalence assessments 

and risk factor identification. Addressing these gaps 

through interdisciplinary research will enhance the 

understanding of MIH pathogenesis and inform targeted 
prevention and intervention strategies, ultimately 

improving diagnostic accuracy and patient outcomes. 

 

Emerging Technologies 

Advancements in diagnostic tools and 

biomarker research are revolutionizing MIH 

management. Technologies such as Optical Coherence 

Tomography (OCT) and enhanced digital radiography 
provide higher resolution images, enabling earlier and 

more precise detection of enamel defects. Biomarker 

identification through proteomic and genomic analyses 

offers potential for non-invasive early diagnosis and 
deeper insights into MIH’s molecular mechanisms. 

Additionally, the integration of artificial intelligence 

(AI) and machine learning algorithms into diagnostic 

processes enhances accuracy and predictive capabilities, 
facilitating personalized treatment plans. These 

emerging technologies promise significant 

improvements in MIH detection, diagnosis, and 

management, leading to better clinical outcomes. 
 

Longitudinal Studies 

Longitudinal studies are crucial for 

understanding the progression and long-term outcomes 
of MIH. Tracking individuals with MIH over extended 

periods provides valuable data on enamel degradation, 

the effectiveness of various treatment modalities, and the 

development of secondary caries. These studies can 
evaluate the durability of preventive measures like 

fluoride varnish and CPP-ACP, as well as restorative 

treatments such as resin composites and crowns, in 

maintaining enamel integrity. Furthermore, longitudinal 
research can identify factors influencing treatment 

success, including patient compliance and 

socioeconomic status, thereby informing best practices 

and enhancing clinical protocols. Comprehensive 
longitudinal data will support the development of 

evidence-based management strategies for MIH. 

 

Recommendations for Future Research 

Future research should prioritize the 

standardization of diagnostic criteria to ensure 

consistency and reliability across studies and clinical 

practices. Exploring novel therapeutic approaches, 
including advanced restorative materials with enhanced 

adhesion and durability, is essential for improving MIH 

management. Additionally, regenerative techniques such 

as enamel matrix derivatives and stem cell therapy hold 
promise for restoring compromised enamel structures. 

Interdisciplinary collaborations between geneticists, 

environmental scientists, and dental researchers are 

recommended to unravel the complex etiology of MIH 
and identify multifactorial prevention strategies. Large-

scale, multicenter studies are also needed to validate 

findings and develop comprehensive prevention and 

treatment protocols, ultimately enhancing MIH research 
and patient care. 

 

CONCLUSION 
Molar Incisor Hypomineralisation (MIH) is a 

prevalent dental condition that significantly impacts both 

the oral health and psychosocial well-being of affected 

individuals. Characterized by enamel defects in 
permanent molars and incisors, MIH poses challenges in 

diagnosis and management due to its varied presentation 

and susceptibility to caries and enamel breakdown. 

Effective treatment strategies range from preventive 
measures to advanced restorative and endodontic 

interventions, tailored to the severity of the condition. 

The economic burden and need for specialized dental 

services highlight the public health implications of MIH, 
emphasizing the necessity for targeted resource 

allocation and education initiatives. Addressing research 

gaps, particularly the interplay between genetic and 

environmental factors, and leveraging emerging 
technologies will be crucial for advancing MIH 

understanding and treatment. Comprehensive public 

health initiatives and standardized diagnostic criteria are 

essential to mitigate the impact of MIH, ensuring 
improved dental outcomes and quality of life for affected 

populations. 
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