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ABSTRACT 

Background: Molar incisor hypomineralization 

(MIH) is a developmental condition common in 

childhood. The condition mainly affects one or 

more permanent first molars (PFM) as well as 

permanent anteriors. It is noticed as poorly 

developed enamel.  

Objective: To give an overall up to date review of 

the etiology, diagnosis and management of molar 

incisor hypomineralization.   

Materials and methods: The clinical literature 

relating to MIH obtained from PubMed and the 

Cochrane library 

Key words:molar incisor hypomineralization, 

etiology, prevalence, treatment plan 

 

I. INTRODUCTION 
The term molar incisor 

hypomineralization (MIH) was coined in 2001 to 

describe the clinical appearance of enamel 

hypomineralization of systemic origin affecting one 

or more permanent first molars that are associated 

frequently with affected incisors. (1)The condition 

is  also known as “hypomineralized” Permanent 

first molars, “idiopathic enamel 

hypomineralization, ”dysmineralized” Permanent 

first molars, “nonfluoride hypomineralization,” and 

“cheese molars”. The condition is due to impaired 

ameloblastic function during the transitional and 

maturational stages of amelogenesis.(2) 

The clinical management of MIH can be difficult 

because of the following reasons: 

 The sensitivity and rapid development of 

dental caries 

 The limited cooperation of young patient 

 Anaesthesia is difficult to be achieved 

 Frequent marginal breakdown of the tooth 

structure 

This review paper emphasis on the prevalence, 

putative etiological factors, diagnosis, and features 

of molar incisor hypomineralization and the 

sequential management. 

 

ETIOLOGY AND PREVELANCE OF MIH  

MIH has a strong correlation with 

prenatal, perinatal, and postnatal infection/disorder 

in the children.(3) Chicken pox, vitamin A 

deficiency, and ear infections were the most 

common conditions associated with MIH.(4) Also 

the use of antibiotics during the first 3 years of 

birth can cause MIH as it may alter the secretory 

ability of ameloblast.(4) 

Enamel hypoplasia/hypomineralization or 

complete cellular degeneration is common in case 

of maternal pyrexia or newborn fever as these have 

a dangerous effect on amelogenesis.(5) 

The world show a wide variation in the 

prevalence of MIH which can range between 2.8 to 

40.2%.(6) In response to this finding Ghanim 

et al(7) have introduced a standardized scoring 

system based on the European Academy of 

Pediatric Dentistry (EAPD) evaluation criteria.  

A manual was recently published(6) to facilitate 

and standardize the use of the scoring system in 

future epidemiological studies. It  is estimated that 

this condition affects one in six children 

worldwide.(8) 

According to Weerheijm et al, the prevalence of 

MIH ranges from 4% to 25%.(9)The affected 

number of teeth can vary from 1-4 number of 

hypomineralized PFMs in an individual can vary 

from 1 to 4, and  the teeth are moderately or 

severely affected.(9) When more PFMs are affected 

the risk of involvement appears to increase.  

The difference in prevalence may be due to 

variation in ethnicity, sample size, and age of 

population.(10).Indian pediatric population has a 

prevalence of 13.9%.(3).  

In a study, involvement of both incisors 

and molars was significantly high in female.(3) It 
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was observed that prevalence of affected single 

molar was high. Also the study shows  mean age of 

the affected children was 10.25 years and  observed 

that more severe lesion was present with increased 

age(3). This is due to the fact that a 

hypomineralized tooth after eruption is subjected to 

masticatory stress and caries attack. 

 

MIH DIAGNOSIS 

Weerheijm et al. introduced the criteria for 

the diagnosis of opacities over dentition, post 

eruptive break down, atypical restoration, and 

permanent molars with MIH.(9) Generalized white 

opacities as seen in amelogenesis imperfecta  was 

not included under MIH, as MIH is limited to 

permanent molars and permanent incisors.(9) The 

demarcated opacities post eruptive break down 

(PEB) and atypical restorations are examined after 

thorough cleaning of teeth and wetting the 

permanent molars and permanent incisors.(11) 

Demarcated opacities alter the enamel 

translucency and appear white-cream or yellow- 

brown in colour with a distinct boundary from 

normal enamel. The enamel is of normal thickness 

and has a smooth surface. The opacities rarely 

involve the cervical one third but seen in incisal or 

cuspal one third.(11)The intact enamel surface is 

typically hard, smooth, but the subsurface enamel 

is soft and porous.(11) Opacities can also be seen 

adjacent to restoration margins.  

Diagnosis of   MIH should be done as 

soon as it is clinically apparent. It is ideal to do the 

examination on wet teeth. In order to be recorded 

as MIH the lesions should be larger than 1 mm.(12) 

The dentist should ask the parents about any illness 

that occurred in prenatal, perinatal, postnatal or the 

first three years of life to support the diagnosis of 

MIH.  

 

Mathu-Muju and Wright(13) had classified MIH 

into three severity levels:  

1. Mild MIH: The demarcated opacities located at 

non-stress bearing areas, no caries associated, no 

hypersensitivity and incisor involvement is usually 

mild   

2. Moderate MIH: The demarcated opacities 

present on molars and incisors, the post-eruptive 

enamel breakdown limited to one or two surfaces 

without cuspal involvement, atypical restorations 

can be needed and normal dental sensitivity  

3. Severe MIH: Post-eruptive enamel breakdown, 

crown destruction, caries associated with affected 

enamel, history of dental sensitivity and aesthetic 

concern. 

 

 

DIFFERENTIAL DIAGNOSIS 

 

Conditions present with hypomineralized enamel 

lesions include (6,14) 

1. Fluorosis: Fluorosis presents as diffuse, linear, 

patchy or confluent white opacities without a 

clear boundary and associated with fluoride 

ingestion during enamel development. The 

extent of lesion can range from barely 

striations to gross disfiguration of affected 

teeth with almost complete loss of the external 

part of the enamel. Symmetrical bilateral 

pattern is seen unlike MIH which is 

asymmetrical. The affected teeth are caries-

resistant while in MIH they are caries-prone.  

2. Enamel hypoplasia: This is a quantitative 

defect of enamel with reduced thickness. 

Regular and smooth enamel lesions are shown 

by developmental and pre-eruptive lack of 

enamel. The margins in MIH with post-

eruptive enamel breakdown are sharp and 

irregular. 

 

3. Amelogenesis imperfecta: The enamel is 

hypoplastic, hypomature, or hypomineralized. 

This is a genetic condition, both primary and 

permanent dentitions are affected and usually 

have familial history. 

4. White spot lesion can indicate the earliest 

clinical sign of caries. Chalkier, matt or more 

opaque lesions can be seen compared to sound 

enamel.  

 

They are commonly seen at the cervical margin of 

tooth where the plaque accumulation is more. 

5. Traumatic hypomineralisation: This is 

associated with a history of dental trauma to 

the primary tooth. Periapical infection of the 

predecessor tooth disturb mineralization of the 

underlying tooth germ. It has a wide variety of 

clinical presentations differing in shape, 

outline, localization and colour. Usually 

limited to single tooth and asymmetrical 

pattern. 

 

ENAMEL CHARACTERISTICS IN MIH 

Enamel is an ectodermal origin 

mineralized tissue formed by the ameloblasts that 

differentiate from inner enamel epithelium. 

Hypomineralization occurs due to protein retention 

which interference with crystal growth and enamel 

maturation. This occurs due to disturbed resorptive 

potential of ameloblasts and proteolytic enzyme 

inhibition.(15) 

Reduced enamel matrix pH can cause 

disruption of crystal growth and proteinase 
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function which leads to protein retention and 

hypomineralization.(16) 

Formation of hypomineralized enamel can 

also be due to lack of calcium phosphate.(17) With 

increase in severity of hypomineralization carbon 

concentration increases and calcium and 

phosphorus concentration decreases. This results in 

lowering of calcium/phosphorous ratios in the 

enamel.(18) This impairment in calcium 

metabolism may have a role in the development of 

hypomineralized enamel.(18) 

The differences in hardness, porosity, and 

mineral content can attribute to the discoloration of 

hypomineralized enamel.(11) White defects and 

normal enamel have higher Knoop hardness 

number and lower porosity than yellow brown 

defects.(11) Scanning electron microscopy, shows 

increased porosity and disorganized rod structure in 

the defective enamel region.(19) 

Severity of PFM can differ, in some cases 

all four molar germs appear to have been affected. 

In some cases single or several molars shows 

randomly distributed opacities(2) The mineral 

content decreases from dentinoenamel junction to 

subsurface enamel. Zones of normal enamel in 

hypomineralized molars show reduced mineral 

concentration (of about 5%) and lower 

calcium/phosphorus ratios.(2) 

 

TREATMENT PLAN 

The treatment protocol should be the early 

detection and prevention rather than extensive 

restorative treatment. Currently there are no 

guidelines available for the management of MIH, 

but the European Academy of Pediatric Dentistry 

(EAPD)  published a consensus paper in 2010 as 

„Best clinical practice guidance for clinicians 

dealing with MIH.‟(12) 

More recently, the Würzburg MIH work 

group introduced a treatment need index for MIH 

(MIH TNI).(20) It is a unique index as it is not only 

based on the extent of the destruction of tooth 

structure but also the possibility of hypersensitivity. 

MIH TNI can be used for epidemiological studies 

as well as for assessment and treatment 

planning.(20) 

There are six measurements for index 

reference. These measurements are as follows: 

maxillary right; maxillary front; maxillary left; 

mandibular right; mandibular front; mandibular 

left. (Table) 

 

INDEX DEFINITION 

0 No MIH, clinically free of MIH 

1 MIH without hypersensitivity, without defect 

2 MIH without hypersensitivity, with defect 

2a <1/3 defect extension 

2b >1/3<2/3 defect extension 

2c >2/3 defect extension or/and defect close to the pulp or extraction or atypical 

restoration 

3 MIH with hypersensitivity, without defect 

4 MIH with hypersensitivity, with defect 

4a <1/3 defect extension 

4b >1/3<2/3 defect extension 

4c >2/3 defect extension or/and defect close to the pulp or extraction or atypical 

restoration 

 

Dr M Hubbard(8) stated that MIH is a 

common dental problem (affects one in six children 

on average worldwide) he also stated that affected 

molars may have a ten-fold higher risk of 

developing caries if its severely hypomineralized. 

 

PREVENTIVE MEASURES: Appropriate dietary 

and preventive advice should be provided to 

affected children and their parents. Fluoridated 

toothpaste with at least 1450 ppm F should be 

given to reduce caries risk and tooth sensitivity. 

According to some in-vivo and in-vitro studies 

improving the mineralization of MIH teeth after 

eruption is possible but, due to the depth and/or the 

thicknesses of these lesions a complete resolution 

seems to be difficult. (21) 

The long-term use of products containing 

casein phosphopeptide amorphous calcium 

phosphate (CPP-ACP) to remineralise the lesion is 

recommended especially at early stages where the 

surface enamel of newly erupted teeth is not 

completely matured.(21) It helps to increase the 

bio-availability of calcium and phosphate within 

saliva.(12) To get an enhanced benefit the 

combined use of fluoride and CPP-ACP can be 

used.(22) 

Novamin is another product that has been 

found to enhance remineralisation and reduce 
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sensitivity. This material mineralizes tiny holes in 

the dentine leading to decreased sensitivity. 

According to multiple studies novamin containing 

toothpastes have better remineralisation capability 

than CPP-ACP.(23) 

Fissure seal can be used as a preventive 

measure in MIH molars. Resin-based fissure 

sealants can be used with adhesive application, if 

the enamel is intact as this will increase fissure 

sealant retention.(6) 

According to some researchers enamel 

pre-treatment with deproteinising agents such as 

5% sodium hypochlorite or papain-based papacarie 

gel for 60 seconds after etching increases bond 

strengths.(24) In case of partially erupted MIH 

molars, hypersensitivity or post-eruptive enamel 

breakdown, it is recommended to fissure seal them 

with glass ionomer cement, this will serve as a 

temporary management.(6) The occlusal surface 

coverage, with glass ionomer cement, flowable or 

filled composite should be desired up to cusp level.  

Generally, the applied fissure sealants should be 

regularly monitored to avoid getting dislodged or 

lost.(25) Also, regular professional applications of 

fluoride varnishes/gels should be done as a part of 

the enhanced prevention protocol and to reduce 

tooth sensitivity.(6) 

It is important for the dentist to achieve 

adequate local anaesthesia for restorative treatment 

of MIH teeth, in order to perform good quality 

restorative treatment, this also will avoid behaviour 

management problems. Hypersensitive MIH tooth 

is difficult to anaesthetize even with increasing the 

local anaesthetic dose. Use of inhalation sedation to 

increase the pain threshold is suggested by some 

researchers(13). Anaesthetic adjuncts such as 

intraligamental, intraosseous and palatal 

anaesthesia is also an effective option. (26)Apart 

from this, buccal infiltration with articaine as a LA 

adjunct to inferior alveolar nerve block was found 

to be effective in achieving more profound 

anaesthesia. 

Rubber dam isolation while doing the 

procedure can prevent sensitivity from other teeth 

during which are not anaesthetized, also use of 

saliva ejector instead of high-volume suction could 

be a more gentle option for hypersensitive tooth.  

 

RESTORATIVE MEASURES: Use of 

desensitizing toothpaste before the restorative 

appointment is a preoperative management 

technique. Application of fluoride varnish at a pre-

restorative appointment(27) and using sedative 

interim restorations such as glass ionomer cements 

can be used in case the pain is uncontrollable. 

Clinical consideration is whether to restore or 

extract and this depends on factors such as: child‟s 

age; severity of MIH; pulp involvement; presence 

of third molar germ(s); restorability of the 

tooth/teeth; expected long-term prognosis; and 

long-term treatment cost.(25) 

Resin infiltration/ erosion-infiltration, uses 

a very low viscosity resin which is capable of 

penetrating demineralized enamel. Icon by DMG 

(Hamburg, Germany) is the only material available 

for this procedure. It would improve enamel 

micromechanical properties and decrease post-

eruptive enamel breakdown and may improve the 

bonding and restorative outcomes.(28) Due to its 

greater porosity and reduced mineral density, teeth 

with severe MIH can be infiltrated more than mild 

cases.(29).  

When restoring hypomineralized teeth, 

cavity design plays a critical role, as defective 

enamel remnants compromise the end result. 

Cavity design should involve removal of all the 

porous but not necessarily discoloured enamel. 

Resin composite with pre-treatment with 5.25% 

sodium hypochlorite is used as a definitive 

restorative material and this pre-treatment can 

improve the bond strength.(30) 

In case of severely damaged MIH molars 

with high long-term survival rates full or partial 

coverage Preformed metal crowns (PMCs) can be 

used successfully.(6) It can prevent further post-

eruptive enamel breakdown and manage 

sensitivity. 

 

AESTHETIC MANAGEMENT: If the 

discoloration is limited to the outer surface of 

enamel micro abrasion can be done and it is more 

effective at eliminating brown mottling. (27) This 

technique followed by home application of CPP-

ACP products was found to improve 

remineralisation outcomes.(31) 

In order to camouflage white opacities 

tooth bleaching can be done which increase the 

overall brightness of the teeth. This treatment is 

advised for adolescents.(6) The possible side-

effects of bleaching are: sensitivity, mucosal 

irritation, and enamel surface alterations.(25) To 

avoid the side effects such as sensitivity or  

mucosal irritation, combined use of CPP-ACP 

Tooth Mousse and bleaching gel is 

recommended.(32). 

Etch-bleach-seal technique suggested by 

Wright(33) can be used to remove yellow-brown 

stains 37% phosphoric acid is applied for 60 

seconds to etch, followed by continuous application 

of 5% sodium hypochlorite for five to ten minutes. 

Then after re-etching, the tooth is covered with a 
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protective layer such as clear fissure sealant or 

composite bonding agent. This technique leave a 

white mottled appearance to the yellow brown 

stain.(33) 

Composite restorations involve removal of 

defective enamel and composite resin build-up 

using opaque resins and is indicated for large 

enamel defects that require treatment due to 

exposed dentine or chipped enamel(6). Pre-

treatment with 5.25% sodium hypochlorite for one 

minute after etching can improve the bond strength 

to hypomineralized enamel, long-term maintenance 

is required as the restoration is prone for 

discoloration.(30) Porcelain veneers can be given 

for patients aged 18 years and above when the 

gingival margin has matured(25). 

 

EXTRACTION: This is an option for severely 

affected PFMs with poor prognosis, at the dental 

age of eight to ten years. Second permanent molars 

may have an opportunity to drift into the PFM 

position. (34) 

 

II. CONCLUSION 
There is an increase in prevalence of MIH. 

The etiology may be multifactorial and commonly 

associated with preterm babies and children with 

poor general or systemic health in the initial three 

years of life. The early identification can help in 

initiating remineralisation protocols and preventive 

measures. Resin composite restoration can be given 

in case of areas with limited lesions, cavity design 

should involve removal of all the porous but not 

necessarily discoloured enamel. Self-etching 

primer adhesive shows more favourable bond 

strength.(35) Extra coronal restorations can be 

given in case of extensive lesions or extraction can 

be considered as a last resort treatment(34). 
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