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Mineralisation disturbances

Molar Incisor
Hypomineralisation

(MIH)

Pediatric Dentistry, A Clinical Approach, eds. Koch, Poulsen, Espelid & Haubek, 2017



Overall types of enamel defects

• Opacity

• Hypoplasia

• Post-Eruptive 
Breakdown (PEB) 

Girl with MIH: Molar with yellow-brownish

opacity and posteruptive loss of enamel



Opacities

• Intact surface at the time point of the eruption

• Whitish, yellowish and/or brownish spotted enamel lesions

• Diffuse or clearly visible demarcation

• The color, extension and demarcation vary much



Hypoplasia

• Quantitative defect of the enamel at the time of the eruption 

• A defect in the shape of the tooth

• The defect is ‘smooth’ along the edges (in its demarcation) 

• The defect can be a “pit”, be linear or cover an area of the tooth
surface

Hypoplasia is not particularly connected to MIH, but is 
well-known to be a part of, for example, nutritive and 

hereditary types of rickets



Posteruptive breakdown

• Destruction of tooth enamel due to function of the tooth
in the oral cavity

• Loss of tooth substance as a consequence of poor quality
and structure of the enamel, especially yellowish and 
brownish lesions are vulnerable

• Cusp tips are vulnerable

• Loss of tooth substance happens after the eruption

• The edge of the defect is usually sharp and chopped



MIH - etiology
Breast feeding:

Longterm breastfeeding (dioxin), population with 
dioxin

Disease early in childhood: 

Otitis media, measles, kidney disease, gastro-intestinale
disease, tonsillitis, adenoiditis, bronchitis,  

Frequent diseases in childhood with high fever, respiratory
diseases, astma, and pneumonia

Koch et al. 1987; Höllta et al. 2001; Alaluusua et al. 1996, 1996, 1999; Jan et al. 2007; van Amerongen & Kreulen, 1995; Jälevik & 

Nóren, 2000; Jälevik, 2000; Beentjes, 2002; Fearne et al. 1990; Jälevik, 2001; Whatling & Fearne, 2008; Crombie et al., 2008; 
Lygidakis et al., 2008; Laisi et al. 2009; Tourino et al. 2016; Silva et al. 2016

Conclusion

Childhood illness is likely to 
be associated with MIH

Silva et al. 2016

Prenatal exposure:
Mother’ smoking 
during pregnancy, 
mother’s stress, 
mother’s disease during
pregnancy, 
pregnancy-related
diseases, 
mother’s medication intake

Perinatal exposure: 
Preterm birth, 
Low birthweight, 
cesarean, 
birth complications

Intake of medication in 
childhood: 
Use of antibiotics

MIH etiology – genetics involved?

• Has been discussed in many papers
• Intensified focus and research 

activity
• Research to be continued……




Children from all over the world



What is the prevalence of MIH in a 
global perspective?

Extensive differences in various studies; from 2.3 to 44% 

Elfrink et al. Eur Arch Paediatr 2015
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Chronology, but not symmetry, is seen in the 
occurrence of opacities in the primary and 

permanent dentition

Both primary and permanent dentition can be affected

From the textbook ”Pediatric Dentistry – a clinical approach” 2017



Connection between MIH and HSPM

• HSPM-lesions in the primary dentition can be used as 
predictor for the occurrence of MIH-lesions in the 
permanent dentition (OR=4.4; 95% CI [3.1-6.4])
(Elfrink et al. (2012)). 

• It is likely that there is a shared reason for the occurrence
of opacities in the primary and permanent dentition.



The depth of the MIH-lesion

Yellowish-brown opacity:

Hypomineralised area (full

extention) of the enamel, 

except for a thin well-

mineralized surface zone.

Photo taken under 

microscope.

Cusp of perm. molar 16, girl, 7 yrs of age



Crombie et al. Journal of Dentistry 2013; 41: 611-618. 

Hypomineralized human tooth enamel

a. Clinical appearance
b. Light microscopy; 1. affected; 2. unaffected
c. Transverse microradiograph demonstrating hypomineralisation
d. Polarised light microscopy image in air

Aim: To examine physical and chemical proporties of enamel affected by MIH



Crombie et al. Journal of Dentistry 2013; 41: 611-618. 

Hypomineralized human tooth enamel

SEM
Demonstration of 
disorganized
prisms in the inder 
structure of enamel

Conclusion
The properties of MIH-affected enamel are significantly different from 
the properties of normal enamel and are much variable. 



Mechanical properties of the 
hypomineralized enamel

Materials
• 8 perm. molars with hypomineralized enamel and with 

normally mineralized enamel in the cervical part of the 
crown

• 2 control teeth
(permanent premolars
extracted ortodontia causa)

Goal
• To examine the mechanical properties for the affected teeth

(hardness and elasticity)
Mahoney et al. 2004

In conclusion, the hardness and modulus of elasticity of 
hypomineralized enamel in first permanent molars are
significantly less than in unaffected areas of the same 
tooth. 
The reason for this is unclear, but may be related to the 
lack of organization of the enamel crystals.



Mechanical properties of the 
hypomineralized enamel

Mahoney et al. 2004

Normal 
enamel

Hypo-
mine-
ralized
enamel

Useful information in clinic, 
as it may have implications

for choices and decisions made in 
restorative treatment



MIH and hypersensitivity

Fagrell et al. Int. J. Paediatr. Dent. 2008 

Bacterial invasion of dentine tubuli under apparently
intact, but hypomineralized enamel can lead to 
inflammatoric reactions in the pulp, which can possibly
contribute to hypersensitivity in the hypomineralized
molars. 

Dentine tubuli
covered by 
bacteria



Significant association between MIH and 
caries



Child competence

• Specific oro-facial knowledge and 

competence concerning children

and the young, meaning 0 to 18-yr 

olds. 

Skills to communicate with children and 
- Adolescents and their parents.
- Understand the child ‘language’
- Triangulation

Skills related to 
- sedation
- pain control



The Wand®

• Computer-controlled injection
• Anaestezising one tooth
• No analgesia of lip and tongue
• Less discomfort for the patient

Reference: The Wand versus traditional 
injection for mandibular nerve block in children 
and adolescents: perceived pain and time of 
onset. 
Palm AM, Kirkegaard U, Poulsen S. 
Pediatr Dent 2004.

CONCLUSIONS: Mandibular alveolar block analgesia seems to be less 
painful when using The Wand than when using a traditional syringe.



Sedation and pain control



Premedication (Midazolam®)

The use of premedication can be necessary
to carry out the treatment in children in 
need of 

comprehensive

treatment

at low age. 



MIH and fissure sealants (FS)

• No laboratory studies on the retention of FS on 
hypomineralized enamel! 

• No studies on the effect of FS on 
hypomineralized enamel

Obs. Study by Lykidakis et al. 2009 on retention of FS when application of 5-generation adhesive system



How should hypomineralized molars be treated?
What are the treatment possibilities?

Fissure sealants – not much used (obs. sensitivity!)

Fillings: Use of glasionomer, compomer products 
and composite

Stainless steel crowns

Cast adhesive copings (CAC)

Porcelain crowns/gold crowns



The phase of gradual loss

of tooth substance will

decrease over time, and the 

condition becomes more 

chronic, and less symptoms 

are seen over time.



Distribution (number and percentage) of good/acceptable and 
unacceptable restorations in 1st permanent molars in 

76 patients with MIH

Restorative material, n (%)

Outcome GI Compomer Composite Amalgam SSC Gold or 

porcelain*

Total

Good/ 

acceptable

31 

(49.2)

9 

(64.3)

29 

(85.3)

25 

(78.1)

1 9 

(100)

104

Un-

acceptable

32 

(50.8)

5 

(35.7)

5 

(15.6)

7 

(21.9)

0 0 

(0)

49

Total 63 

(100)

14 

(100)

34 

(100)

32 

(100)

1 

(100)

9 

(100)

153

*All cast restorations/crowns, except one cast adhesive gold coping

Mejare et al. 2005Glasionomer filling made in 36 three years ago



Hypomineralisation – impact on 
treatment need

The treatment need is considerably
increased in children with enamel defects
compared with a control group with the 
same age and gender (p<0.001) 

Leppäniemi et al. 2000



Hypomineralization – impact on 
treatment need

Children with enamel defects had a 10 times 
higher treatment need compared to a control
group of healthy children.

Jälevik et al. 2001



How should severely affected, hypomineralized
molars be treated?

What are the treatment possibilities?

• Fillings

• Extraction

• ”Full coronal
coverage
restorations”

5-surface composite filling



Is the situation possible to control or is 

extraction necessary?



Treatment outcome at the age of 18 
years

Conclusion

Extraction of molars with severe enamel
defects gave good or acceptable results in the 
majority of patients, while restorative
treatment resulted in a need for more 
treatment in approximately half of the 
patients.

Mejare et al. 2005

Conclusion: 
Extraction of molars with severe

enamel defects gave good or 
acceptable results in the majority
of the patients, while conservative
restorative treatment resulted in

a need for additional treatment in 
approximately half of the patients.



What to do? Extractions? 

Girl, 7 years of age

Boy, 6 years of age

Extraction after:

• Dialogue with orthodontic specialist

• Hypomineralization of premolars and 
second permanent molars can be
excluded.



Effects of extraction of 1. permanent molars

• Tilting

• Rotation

• Diastema

• Elongation

• Lowering of bite

• Impaired chewing function

• ”Periodontic disadvantages”

• Best prognosis, when extracting
first permanent molars at 10 yrs
of age (DS3, M1) Hemi-section of 36

Extensive tilting after
extraction of 36 and 46



Other treatment possibilities

• Stainless steel crowns

• Composite cemented, 
semi-permanent cast 
adhesive gold copings
(CAC)



Case





Stainless steel crowns

• Pair of scissors for tooth crowns

• Contouring appliers

• Green stone





Separation technique



After excavation, identify
the correct size of the 
stainless steel crown



Obs. correct size of SSC?



Stainless steel crown technique

• Prevent posteruptive breakdown of enamel

• Prevent sensibility problems

• Prevent abrasion problems

• Prevent elongation of antagonist

• Contribute to good ”Oral Health-Related
Quality of Life” (OHRQoL)



Alternatives



Cast composite-cemented gold (CAC)

• Thickness of gold (½ - 1 mm)

• Crystal retention method

• Dual composite cement





Good time point for treatment with CAC

• Before eruption of second permanent molars

• After exfoliation of second primary molars – and 
before eruption of premolars



Material and methods

• Children in Aarhus Municipality

• 12 boys and 8 girls

• Age group: from 8 to 17 years

• Longest observation period: 6 years and 6 
months

Distribution of 20 children according to number of restored 

hypomineralized teeth
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Distribution of 36 CAC according to follow up time
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Results: 
All the referred children could be treated using this procedure, 
and of the 57 CAC, 56 (98.2%) were still functioning after a 
mean observation period of 38.6 months (SD 28.9).

Conclusion: 
In addition to existing types of treatment, 
minimally invasive CAC seems to be a feasible and useful
method for restoration of FPMs with demarcated opacities
and post-eruptive surface loss in children with MIH.

Gaardmand, Poulsen & Haubek, Eur. Arch. Paediatr. Dent. 2013



Cast adhesive copings (CAC)        
– a treatment possibility



THANK YOU FOR YOUR ATTENTION



Questions?





Oral Health-Related Quality of Life (OHRQoL)

The presence of the Molar Incisor Hypomineralisation
may have negative impact on OHRQoL.

The prevalence of MIH was low in Nigeria 
(2.9%) and had no significant negative 

impact on OHRQoL.



Covering materials to limit sensitivity and pain

• Wax

• Putty

• Individually prepared Essix splints (to patients 
with two or more molars with treatment need).



Posteruptive breakdown - incisors

Loss of tooth substance (PEB) 

as a consequence of function

Opacities at the incisal edge

increase the risk of loss of 

tooth substance (post eruptive 

breakdown=PEB).



How and when to treat affected incisors?

Before treatment After treatment



Opacity after treatment with 
composite – one year follow up

1-yr follow up after treatmentBaseline



Case





Failure can occur, but often has an explanation

But the patient had 44 years without
pain and normal number of visits at 

the dentist
- of great value to the oral health-

related quality of life of the child.
-



Separation technique









Complications?



Best prognosis when extracting first
permanent molars

• Extraction at 10 years of age (DS 3, M1)

• Neutral bite or small sagittale deviations

• Good occlusion



Considerations before extraction

• Space conditions

• Development of molars?

• Any aplasia?

• Total root area

• Occlusion, rotations and/or tilting? 

• Type of bite

• Asymmetrical exatractions



Change in the tooth positioning

• More extensive and quicker in upper jaw
than lower jaw

• More extensive and quicker at in younger
age groups

• Quicker mesially than distally

















































Can primary Molar 
Hypominiralisation predict MIH ?

ME Elrink*, JS Veerkamp, HA Moll, JM ten Cate 
Paedo-odontology ACTA, Amsterdam, Generation 

R Study Group & Paediatricts, Erasmus Med. 
Center, Heidelberg, Germany



Separationsteknik
































































