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Molar incisor hypomineralisation (MIH) is a highly prevalent developmental defect of one or upto four first permanent molars and 

permanent incisors. Its clinical implications are hypersensitive teeth, rapid progression of caries, impairment of mastication due to 

rapid attrition and aesthetic impairment which lead to complexity in treatment planning, poor prognosis of the restorations, difficulty 

in achieving pain control during treatment and behaviour management problem. Clinically the defect presents as opaque lesion 

varying in colour from white to yellow or brown and with a sharp demarcation between the affected and sound enamel to post 

eruptive enamel breakdown. The main objective of this paper is to review the etiopathogenesis, prevalence, clinical features, 

diagnostic features and treatment approach. 
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INTRODUCTION: 
Molar incisor hypomineralisation (MIH) is a distinct clinical entity defined by hypomineralisation of systemic origin 

affecting one, two or all first permanent molars and the permanent incisors1. Hypomineralised enamel defects can range 

from mild opacities, whitish or yellowish discoloration, to severe enamel involvement, which break down rapidly  after 

eruption2. For a patient to be diagnosed as suffering from MIH, they have to have at least one first permanent molar 

affected with or without the involvement of the incisors2. However, if a patient has opacity affecting the incisors only, 

the condition is not MIH. Patient with MIH presents several clinical problems, including rapid wear, enamel loss, 

increased susceptibility to caries and sensitivity. Patients frequently claim esthetic problem when anterior teeth are 

involved3. A variety of systematic medical factors have been proposed as contributing factors for MIH, including 

prenatal, perinatal and post natal illnesses, low birth weight, antibiotic consumption and toxins from brestfeeding4.  

Today MIH is considered to be a very important clinical entity as they cause tooth defect ranging from mild opacities to 

severe irreversible enamel wear and diagnosis of this condition is very challenging. Moreover there is no fixed 

universally accepted treatment guideline. A proper knowledge regarding prevalence and etiological factors are very 

important as that would help in diagnosing and deciding the treatment plan. The relatively high prevalence of MIH 

around the globe and ignorance among general population as well as medical professionals make this clinical condition 

more important.  

 

METHODOLOGY USED IN THE REVIEW PROCESS:  
A broad search of Pubmed, Pubmed central, MedLine, Research Gate, EBSCOhost, Google Scholar, Web of Science  

Data bases was conducted for the years 1980 until 2022, using as index terms ‘Developmental enamel defect’ , ‘ Molar 

Incisor Hypomineralisation’, ‘Non fluoride hypomineralisation of permanent teeth’, ‘Idiopathic hypomineralisation of 

permanent teeth’, ‘Hypomineralised permanent molars’ and ‘Hypomineralised permanent incisors’, ‘MID’, ‘Prevalence, 

Etiology, Management of Molar- Incisor- hypomineralisation’. Papers other than in english were excluded. 

 

DEFINITIONS: 
Molar incisor hypomineralisation (MIH) was first recognised in the late 1970s by Swedish dentists working the public 

dental services. Due to the lack of an agreed definition, prior to 2001, the literature regarding MIH is confusing and it is 

difficult to be sure wheather different researchers were referring to the same thing. Several terminologies were used for 

describing this condition by different researchers like non fluoride enamel opacities, internal enamel hypoplasia, 

nonendemic moltting of enamel, opaque spots, idiopathic enamel opacities, enamel opacities or cheese molars5. The 

term molar incisor hypomineralisation was first cited by Weerheijm et al1 

(2001),  
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Molar incisor hypomineralisation (MIH) is defined as the developmentally derived dental defect that involves 

hypomineralisation of 1 to 4 permanent first molars, frequently associated with similarly affected permanent incisors6,7. 

(Weerheijm et al.2003). 

  

PREVALENCE (Table 1 and Table 2):  
MIH is recognized as a global dental problem and epidemiologic reports from all over the world are continuously 

publishing (Jalevik 2010). Prevalence rates ranges from 2.5-40.2% using initial presentation and establishment of 

diagnostic criteria for MIH8.  

Prevalent rates of various studies around the globe and in India is given in table 1 and table 2.  

 

ETIOLOGY AND PATHOGENESIS: 
Etiological factors of causing MIH are still not very clear. It is hypothised that MIH might have a multifactorial etilogy 

acting additionally or even synergistically with a genetic predisposition50,51. 

In general, systemic factors that disturb the ameloblasts during the secretory phase cause restriction of crystal 

elongation and resulting pathologically thin or hypoplastic enamel. On the other hand disturbances during the 

calcification and/ or maturation stage of amelogenesis resulting pathologically soft (hypomatured, hypomineralised) 

enamel of normal thicknesses. According to Reid and Dean52, enamel formation as a whole takes approximately one 

thousand days (from 18 day IU to 3 years of life) in permanent 1st molar and incisors. Generally factors acting within 

this time period lead to enamel defect in permanent 1st molar and incisors. Hypomineralisation may also develop later 

because enamel maturation in the first permanent molars takes several years53. 

 

Factors causing MIH  

At Prenatal period 
The last trimester of pregnancy is a critical period during which amelogenesis of first permanent molars and incisors 

starts. It was suggested that maternal disorders during pregnancy such as Cardiorespiratory diseases, maternal 

hypertension, infections of the urinary tract, A and D vitamins deficiency, anaemia, toxicity, diabetes mellitus, rubella 

embrayopathy, chicken pox, maternal high fever during pregnancy, chronic use of myometrium spasmolytic medication 

might result in developmental defects in the child53,54. 

 
At Perinatal period 
During this term, various medical conditions Caesarean section, prolonged delivery, complicated delivery, preterm 

delivery and twin deliveries etc may act as causative factors51,53. 

Preterm or complicated delivery may lead to conditions like prolonged respiratory suppression and hypoxia inhibiting 

the action of the proteolytic enzymes and hampering development of crystal hydroxyapatite resulting to enamel 

hypomineralisation54. In a study it was shown that compared with newborns vaginal delivery those delivered by elective 

caesarean section had an increased risk of overall and serious respiratory illnesses, conditions associated with hypoxia 

ultimately resulting in enamel defect54,55. 

 

At Post natal period: 
Frequencies of MIH in children with a systemic disease history in the first three years of age is higher than those 

without a disease history56. 

Prolonged childhood illnesses, hyper pyrexia, repeated / prolonged medications (antibiotic like amoxicillin)56, fluoride 

use, breastfeeding and exposure to environmental contaminants such as polychlorinated biphenyls and polychlorinated 

dibenzop-dioxins/ dibenzofurans (dioxins), infections such as otitis media, pneumonia, asthma, bronchitis, upper 

respiratory tract infections, urinary tract infections and exthanthomatous diseases like chicken pox, rubella, measles are 

probable causative factors.56,57 

Hypocalcaemia, febrile and afebrile seizure, nutritional deficiencies, brain injury and neurology defects, cystic fibrosis, 

syndromes of epilepsy and dementia, atopia, lead poisoning repaired cleft lip and palate, radiation treatment, 

epidermolysis bullosa, celiac disease and gastro intestinal disorder have been suggested as other possible causes.50.51,58 

Defects in genetic structure affecting enamel formation and maturation (Mmp20. Klk4. Dlx gene) also may cause such 

enamel defects.59,60 

 

CLINICAL PRESENTATION 

MIH is connected to a number of subjective and objective problems like loss of tooth substance, increased risk of 

plaque accumulation and dental caries, severe discomfort, hypersensitivity, pain, loss of restorations, esthetic problem 

and difficulty in achieving pulpal anaesthesia during treatment. 

The clinical appearance of MIH starts as demarcated opacity on the affected tooth with a white cream to dark yellow 

colour, but they always show a sharp demarcation between the affected and sound enamel. The opacities are usually 

limited to the incisal or cuspal one third of the crown, rarely involving the cervical one third.  The tooth surface enamel 

initially develops to a normal thickness but can chip off under masticatory forces causing post eruption breakdown 

(PEB). The severity of MIH may vary considerably and one to all four of the permanent first molars may be affected in 

different individuals58,61.  
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Diagnosis of MIH:  
Early diagnosis and proper preventive approaches are the most important aspect of management of any diseases. Any 

examination for MIH should be under taken on clean wet teeth and the age of eight years is optimal, as at this age all 

permanent first molars and most of the incisors are erupted.62 

There are several diagnostic criteria are available for diagnosis of MIH like modified defect of dental enamel (MDDE) 

index given by Federation dentaire International (Table 3)8 and the criteria of Weerheijm et al.62 (table 4). But the 

modified development dental enamel (MDDE) index and criteria Weerheijm et al62 are considered to be too time 

consuming and not adequate for MIH prevalence studies because the post eruptive breakdown is a pathognomonic 

feature in MIH but the MDDE index does not clearly distinguish PEB from enamel hypoplasia. EAPD guideline63 

(Table 5) is more comprehensive in that aspect and followed widely. Nowadays to simplify the use of MIH scores the 

severity of MIH can be determined by dividing the affected teeth in only two groups: mild defect (demarcated opacities) 

and moderate/ severe defects (enamel breakdown and atypical restorations)62,63.  

 

MIH- Molar Incisor hypomineralisation 

PEB- Post eruptive enamel breakdown 

EAPD- European Academy Of Pediatric Dentistry 

 

MANAGEMENT OF MIH 

Treatment modalities are broadly divided into three aspects; prevention, restoration and extraction. 

 

Preventive approach:  
Different preventive methods are 

1. Dietary counselling to prevent Dental caries or further decay.  

2. Fluoride tooth paste are recommended. 

3. In cases of dental sensitivity desensitizing toothpaste with remineralising agents like casein phosphopeptide-

amorphous calcium phosphate (CPP-ACP) are indicated.64,65,66 

4. Fissure sealants should be applied early after molars eruption and before enamel breakdown. 

5. As suggested by Ligydikis et al., 201066, at late mixed dentition, incisors with whitish-creamy opacities may 

occasionally respond to bleaching with carbamide peroxide for esthetic improvement. 

6. Another conservative approach is microabrasion with either 18% hydrochloric acid or 37% phosphoric acid and 

pumice for 60s. ((Lygidakis et al., 201066, Willmott et al., 200867). 
 

Restoration with adhesive materials 
Restoration of the affected first permanent molars can be complicated by difficulties in defining the cavity margins and 

the choice of the suitable replacement material. Concerning the difficulties in defining cavity margins , two approaches 

have been proposed: removal of all defective enamel until sound surfaces are reached [William et al68] and removal of 

the porous enamel only, until resistance to the bur or to the probe is felt [Fayle, 200369; Lygidakis et al., 200370]. 

The first approach means that a lot of tooth material is lost but is better if an adhesive material is used for bonding to 

enamel. The second approach is less invasive, but it can mean that the defective enamel may continue to chip away 

during loading. 

The different adhesive restorative materials for the restorative purpose of MIH are Glass Ionomer Cement, Resin 

Modified Glass Ionomer Cements (RMGIC), Polyacid modified composite Resins (PMCR), Composite resins (CR). 

Amalgam is a non-adhesive material and its use in these atypically shaped cavities is not indicated. Fayle, 200369; 

William et al., 200668; Croll 200071]. 

GIC has been additionally proposed as an intermediate layer, prior to composite placement, in cases that the cavity 

involves large areas of dentine [Mathu- Maju and Wright, 200672]. 

Preformed metal crowns  for  First Permanent Molars have been used for many years to cover molars with defective 

enamel and they are still recommended as a treatment option for MIH posterior teeth [William et al., 200668; Fayle, 

200369;].  

In hypomineralsed Incisors conservative approach should be used as the first line of treatment before more invasive 

treatment such as resin restorations/veneers or crowns73.  

 

Pulp Therapy: 
In case of pulp exposure based on extent different pulp therapies are indicated74.  

 
Extraction:  
Timely extraction is a feasible treatment option in cases of severe hypomioneralization, severe pulpal pain, large 

multisurface lesions, non restorable tooth, inability to achieve pulpal anaesthsia, apical pathosis, behaviour management 

problem etc. When extraction has to be done early orthodontic assessment is recomended53,56 

If the orthodontic condition is favorable, the ideal dental age for extracting the defective non restorable FPM would be 

8.5 to 9 years of age75. 
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CONCLUSION  
The prevalence and effect of MIH is a matter of concern especially for paediatric population. Moreover several 

etiological factors and various clinical forms makes the diagnosis complicated. So a proper knowledge of prevalence, 

pathogenesis and clinical manifestation is necessary for early diagnosis and treatment planning.  
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Summary of epidemiological studies of MIH (Table 1) 
Year Country Author Study Group Sample size MIH prevalence 

2001 Finland Leppaniemi et al9 7-13 yrs 488 19.3% 

2001 Netherland Weerheijm et al1 11 yrs 497 9.7% 

2002 UK Zagdwon et al10 7 yrs 307 14.6% 

2007 Germany Preusser et al11 6-12 yrs 1022 5.9% 

2008 Kenya Kemoli et al12 6-8 yrs 3591 13.77% 

2010 Brazil de.Costo.Silva et al13 6-12 yrs 918 19.8% 

2011 Jordon Zawaideh et al14 7-9 yrs 3666 17.6% 

2011 Northern England Balmer et al15 12 yrs 3233 15.9% 

2016 Spain Negre-Barber et al16 8-9yrs 414 24.15% 

2016 Brazil Tourino et al17 8-9yrs 1181 20.41% 

2016 Brazil Dantas-Neta et al.18 9-11yrs 594 18.35% 

2016 Iran Katayoun Salem et al19 6-13 yra 553 18.4% 

2018 Saudi Arabia Nou S. Al- Hammad et al20 8-10 yrs 924 64.6% 

2018 Turkey Mine Koruyucu et al21 8- yrs 1511 14.2% 

2018 Saudi Arabia Hazim Rizk et al22 7-9 yrs 411 25.1% 

2018 Japan Masato Satioh et al23 7-9 yrs 4496 19.8% 

2019 USA Davenport et al24 7-12 yrs 375 9.6% 

2020 Germany Amend et al25 8-10yrs 1820 65.2% 

2021 Sudan Abdalla et al26 8-11 yrs 470 12.5% 

2022 Silesia Rypula et al27 7.1-10.9 yrs 613 6.2% 

2022 Brazil Jessica Damares Lago et al28 6-12 yrs 545 14.3% 

 

Indian survey (Table 2) 
2012 India Parikh De et al29 8-12 yrs 1366 9.2% 

2014 India HT Ajay Rao et al30 6-12 yrs 250 17.2% 

2014 India Bhaskar et al31 8-13 yrs 1173 9.2% 

2016 India Mittal32 12-16 yrs 1726 13.21% 

2016 India Subhramanium et al33 7-9yrs 2500 0.48% 

2016 India Yannam et al34 8-12 yrs 2864 9.67% 

2016 India Mishra et al35 8-12 yrs 1369 13.9% 

2017 India Makne et al36 7-0 yrs 544 7.90% 

2018 India Rai et al37 7-9 yrs 992 21.4% 

2019 India Kirthiga et al38 11-16 yrs 2000 8.9% 

2019 India Devashish D et al39 8-12 yrs 1080 8.3% 

2019 India Padvala et al40 7-12 yrs 170 12.9% 

2019 India Rai et al41 9-2 yrs 1600 13.12% 

2019 India Goswami et al42 6-12 yrs 1026 1.17% 

2019 India Peedikayil et al43 6-10 yrs 2000 19.8% 

2019 India Emmaty et al44 8-15 yrs 5318 4.1% 

2020 India Peter et al45 6-12 yrs 2000 6.75% 

2020 India Singh et al46 7-10 yrs 649 15% 

2022 India Khan et al47 8-12 yrs 2300 3.96% 

2022 India Verma et al48 8-16 yrs 5585 7.6% 

2022 India Sharma et al49 8-12 yrs 793 23.5% 

 

Table 3: Modified DDE index (FDI 19928) 
Mild <30% of the tooth’s enamel surface area visibly disrupted( this 

encompasses the entire range reported in most other studies) 

Moderate 31-49% of the tooth’s enamel surface area visibly disrupted 

Severe >50% of the tooth’s enamel surface area visibly disrupted 

 

Table 4: Definitions of criteria used for diagnosing MIH (Weerheijm et al 200162) 
Criteria Definitions 

Opacity A defect involving an alteration in the translucency of the enamel, variable in 

degree. The defective enamel is of normal thickness with a smooth surface and 

can be white, yellow or brown in color. The border of the lesions is demarcated. 

PEB A defect that indicated deficiency of the surface after eruption of tooth. This may 

be caused by such factors as trauma and attrition. 

Atypical restoration Size and shape of restoration do not conform to typical restorative characteristics. 

In most cases restorations will be extended to the buccal or the palatinal smooth 

surface. At the border of the restoration opacity may be noticed. 

Extraction due to MIH Absence of a molar should be related to the other tooth of the dentition. Absence 

of a first permanent molar in a sound dentition is suspected to have been an MIH. 
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Table 5: EAPD scoring criteria for MIH (Ghanim et al.201163) 
Code Criteria 

0 Enamel defects free 

1 White / creamy demarcated opacities, no PEB 

1a White / creamy demarcated opacities, with PBE 

2 Yellow / brown demarcated opacities, no PEB 

2a Yellow / brown demarcated opacities, with PEB 

3 Atypical restoration 

4 Missing because of MIH 

5 Partially erupted ( i.e .,less than one third of crown high) with evidence of MIH 

6 Unerupted / partially erupted with no evidence of MIH 

7 Diffuse opacities (not MIH) 

8 Hypoplasia ( not MIH) 

9 Combined lesion ( diffuse opacities/ hypoplasia with MIH) 

10 Demarcated opacities incisors only 

 




