
   

Introduction 
Molar Incisor Hypomineralization (MIH) has become one of the most pressing 
issues in pediatric dentistry. MIH is a qualitative defect of unknown etiology in enamel 
development, presenting as demarcated opacities of variable extent and severity (Fig. 1, 
Tooth #8).1 In 2003, the European Academy of Paediatric Dentistry defined MIH as a 
systemic condition and qualitative enamel defect of systemic origin that affects at least one 
first permanent molar (Fig. 2-3), which can also be associated with permanent incisors.1 
However, recent studies have shown it can affect second permanent molars, permanent 
canines, bicuspids, and second primary molars.1,2,3,4,5 Hypomineralized second primary 
molars (HSPMs) can be considered a predictor for MIH in permanent teeth.4

Prevalence and distribution
MIH is considered a worldwide clinical problem with a global prevalence of 14.2%, 
ranging from 0.5% to 40.2%.(6) Worldwide, 25% of children have MIH.2 Lopes has 
shown that MIH has, in general, a prevalence of 13.5%; 36.3% of MIH teeth are 
moderately to severely affected; and MIH is present in 3.6% of second primary molars.7

Distribution of MIH was seen more in males at age nine years old, with molars 
affected more than incisors. The mandible was affected more than the maxilla and the 
right side was affected more than the left side.8

Etiology
Though the etiology of MIH is still not fully understood, a combination of several factors 
which create MIH enamel formation seem to occur at the maturation stage of enamel 
formation. The mineralization of the first permanent molars usually starts just before or at 
birth and is fully completed at four to five years of age.9

Acute and chronic childhood illness, certain adverse birth events, and conditions 
during the neonatal period were weakly associated with MIH, while dioxins showed 
a moderate level of association.10 Additionally, there may be a link between the use of 
antibiotics, as well as ear-nose-throat infections.11
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Clinical presentation
MIH can present as a lesion with clear borders which can 
be white, yellow, or brown. An interesting feature of MIH 
is the asymmetry of the defects. One molar or incisor can 
be severely affected while the contralateral tooth may be 
clinically sound.8

The enamel in MIH teeth is different than normal enamel. 
The hypomineralized enamel has less distinct prism edges 
and crystals, with larger interprismatic spaces. Thus, MIH 
enamel is more porous than normal, sound enamel.12

This porous enamel is easily damaged enamel and may be 
subject to rapid wear and post-eruptive enamel breakdown 
(PEB), particularly in stress-bearing areas due to the forces 
of mastication. Caries risk is also elevated in porous enamel, 
particularly in the posterior teeth, where rapid extensive 
caries can be so severe as to require extraction. Exposed 
dentin can accelerate the development of carious lesions.1 
Dentin hypersensitivity, poor esthetics, anxiety, and tooth loss 
can also occur.1,13,14,15

Children with MIH often complain of intense dental 
thermal sensitivity, especially to cold, due to chronic 
pulp inflammation under the hypomineralized area.16 
Consequently, these patients are at greater risk of caries 
from poor oral hygiene due to avoiding toothbrushing, 
which is associated with tooth sensitivity.

Treatment challenges in MIH
Restorative treatment for MIH teeth is challenging for both 
the patient and the dentist. The subclinical inflammation of 
pulpal cells and the altered porous enamel structure make 

bonding less reliable, leading to defective restorations, 
frequent loss of restorations, and frequent retreatments.

Treatment is further complicated by thermal sensitivity and 
the difficulty of achieving adequate local anesthesia in MIH-
affected teeth. Procedures can be more uncomfortable and 
painful for children as a result, leading to an increased 
prevalence of behavioral management problems, lack of 
cooperation, and dental anxiety and fear.13 

Successful management of MIH
A risk assessment and early diagnosis are the key factors 
for an effective, successful, and conservative MIH 
treatment.17 The choice of appropriate treatment depends 
on the extent of MIH. Long-term restorative treatment 
for hypomineralized teeth requires up to ten times more 
treatment and retreatment than teeth without MIH.18 
Treatment can range from prophylactic strategies to highly 
complex restorative procedures.15

The best approach to treating MIH patients should be 
an individualized treatment plan according to the needs 
of the patient, using minimally invasive dentistry (MID) 
techniques19. MID is defined as a philosophy of minimal 
intervention for the placement and replacement of 
restorations. The objective is tissue preservation, achieved 
by performing treatment with as little loss of tissue and 
damage to adjacent tissue as possible.20 

This article will demonstrate how Biodentine™ can be 
used as a minimally invasive technique for immediate and 
long-term pain relief to achieve a successful MIH restoration 
with the least amount of stress and anxiety for the patient.
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Case report
This is a case of an eight-year-old male who presented with 
his parent for an emergency visit complaining of pain to cold 
stimuli, such as water and ice cream, for over four months. The 
parent related that the patient had already seen four dentists 
who were unable to achieve adequate local anesthesia. Pain 
was not experienced in any other teeth. 

Figure 4 shows tooth #3 with not only a large, well-
demarcated loss of enamel on the occlusal surface, but also 
brown spots on other areas of the occlusal and other surfaces. 
The tooth was sensitive to air blast. A diagnosis of MIH was 
made based on the history of pain to cold stimuli; no other 
thermal issues; severe enamel and dentin breakdown on the 
occlusal (post-eruptive breakdown); and multiple surfaces 
with brown-yellow areas.

The plan was to provide relief and comfort, and to restore 
the function of tooth #3. This was first achieved with local 
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anesthesia for the rubber dam clamp. A rubber dam was 
placed, before removing a thin layer of slightly soft dentin 
and any poor enamel to reach clean, bondable enamel and 
dentin (Fig. 5). 

Because this is a newly erupted permanent tooth and the 
lesion is close to the mesial-buccal pulp horn, the largest of the 
pulp horns, it was decided to do an Indirect Pulp Capping (IPC) 
with Biodentine™, a tricalcium silicate cement. Biodentine™ 
has been shown to have better results as an IPC than other 
materials.21 This is due to its high pH of 12 and the release of 
calcium and silicon ions, which stimulates mineralization and 
creates a “mineral infiltration zone” along the dentin-cement 
interface, thus creating a superior sealing property compared 
to other materials. Biodentine™ shows superior microhardness 
due to the continued crystallization of calcium silicate hydrate 
gel, which reduces porosity, increases hardness with time, and 
increases compressive strength.22,23,24

Figure 4: Initial clinical situation.

Figure 6: Biodentine™ placed at mesial-
buccal pulp horn area.

Figure 5: Clinical situation after soft 
dentine removed.

Figure 7: Clinical situation after composite 
placed.
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Biodentine™ was mixed, placed, and condensed in the 
area of the mesial-buccal pulp horn (Fig.  6). After Biodentine™ 
had set, excess material was removed. The area was then 
treated with a selective etch technique of 38% phosphoric 
acid on enamel only and rinsed with water for 10 seconds. 
A Premio Bond self-etch adhesive was then placed on the 
dentin for five seconds, air-dried, and light-cured. Sculpt 
(GC America) shade A2 was placed in 1-2 mm incremental 
layers and light-cured at each layer. Once completed, the 
composite was shaped, contoured, and smoothed. Anatomy 
was placed and G Coat, an unfilled resin, was placed over 
the composite and light-cured (Fig. 7).

The patient returned two weeks later for a follow-
up, during which the parent related that the patient had 
instantaneous relief after the treatment and has not had any 
thermal sensitivity to tooth #3 since. The parent added that 
he can now drink cold water and eat ice cream.

Conclusion
MIH is a qualitative defect in enamel. It creates treatment 
challenges including pain to cold stimuli and problems achieving 
adequate local anesthesia, which contribute to subsequent 
behavioral issues and anxiety. In this case, Biodentine™ used as 
an indirect pulp capping represented a conservative treatment 
adhering to Minimally Invasive Dentistry guidelines, chosen for 
many positive properties that included thermal insulation and 
ease of restoring with a composite.

References
1. Weerheijm, KL. et al. Judgement criteria for molar incisor 

hypomineralization (MIH) in epidemiological studies: A summary of the 
European meeting on MIH held in Athens, 2003. Eur. J. Paedtr. Dent. 4, 
110-113.

2. de Farias AL, Rojas-Gualdrón DF, Girotto Bussaneli D, Santos-Pinto 
L, Mejía JD, Restrepo M. Does molar-incisor hypomineralization (MIH) 
affect only permanent first molars and incisors? New observations on 
permanent second molars. Int J Paediatr Dent. 2022 Jan;32(1):1-10. 
doi: 10.1111/ipd.12780. Epub 2021 Mar 17. PMID: 33629389.

3. Dietrich G., Sperling S. & Hetzer G. Molar incisor hypomineralisation 
in a group of children and adolescents living in Dresden (Germany). Eur 
J Paediatr Dent. 4, 133–137 (2003).

4. Elfrink M. E. et al. Deciduous molar hypomineralization and molar 
incisor hypomineralization. J Dent Res. 91, 551–555 (2012).

5. Schmalfuss A., Stenhagen K. R., Tveit A. B., Crossner C. G. & 
Espelid I. Canines are Affected in 16-Year-Olds with Molar-Incisor 
Hypomineralisation (MIH): An Epidemiological Study Based on the 
Tromso Study: “Fit Futures”. Eur J Paediatr Dent. 17, 107–113 (2016).

6. Balmer RC, Laskey D, Mahoney E, Toumba KJ. Prevalence of enamel 
defects and MIH in non-fluoridated and fluoridated communities. Eur J 
Paediatr Dent. 2005 Dec;6(4):209-12. PMID: 16426121.

7. Lopes, L.B., Machado, V., Mascarenhas, P. et al. The prevalence 
of molar-incisor hypomineralization: a systematic review and meta-
analysis. Sci Rep 11, 22405 (2021). https://doi.org/10.1038/s41598-
021-01541-7

30  INTERNATIONAL DENTISTRY – AFRICAN EDITION   VOL. 14, NO. 6  DECEMBER 2024/JANUARY 2025

8. Padavala S, Sukumaran G. Molar Incisor Hypomineralization 
and Its Prevalence. Contemp Clin Dent. 2018 Sep;9(Suppl 
2):S246-S250. doi: 10.4103/ccd.ccd_161_18. PMID: 30294152; 
PMCID: PMC6169288.

9. Caruso S, Bernardi S, Pasini M, Giuca MR, Docimo R, Continenza 
MA, Gatto R. The process of mineralisation in the development of 
human tooth. Eur J Paediatr Dent 2016; 17(4): 322–326.

10. Crombie F, Manton D, Kilpatrick N. Aetiology of molar-incisor 
hypomineralization: A critical review. Int J Paediatric Dentistry 2009; 
19(2): 73–83.

11. Giuca MR, Cappè M, Carli E, Lardani L, Pasini M. Investigation 
of Clinical Characteristics and Etiological Factors in Children with 
Molar Incisor Hypomineralization. Int J Dentistry, 2018.

12. Fagrell TG, Dietz W, Jälevik B, Norén JG. Chemical, mechanical 
and morphological properties of hypomineralized enamel of 
permanent first molars. Acta Odontologica Scandinavica 2010; 
68(4): 215–222.

13. Jälevik B, Klingberg GA. Dental treatment, dental fear and 
behaviour management problems in children with severe enamel 
hypomineralization of their permanent first molars. International Journal 
of Paediatric Dentistry 2002; 12(1), 24–32.

14. Jälevik B, Norén JG. Enamel hypomineralization of permanent first 
molars: a morphological study and survey of possible aetiological factors. 
International Journal of Paediatric Dentistry 2000; 10(4): 278–289.

15. Neves AB, Americano GCA, Soares DV, Soviero VM. 
Breakdown of demarcated opacities related to molar-incisor 
hypomineralization: a longitudinal study. Clinical Oral Investigations 
2019; 23(2): 611–615.

16. Mendonça FL, Regnault FGDC, Di Leone CCL, Grizzo IC, 
Bisaia A, Fragelli C, Oliveira TM, Magalhães AC, Rios D. Sensitivity 
Treatments for Teeth with Molar Incisor Hypomineralization: Protocol 
for a Randomized Controlled Trial. JMIR Res Protoc. 2022 Jan 
6;11(1):e27843. doi: 10.2196/27843. PMID: 34989687; PMCID: 
PMC8778566.

17. William V, Messer LB, Burrow MF. Molar incisor 
hypomineralization: Review and recommendations for clinical 
management. Pediatric Dentistry 2006; 28(3): 224–232.

18. Kotsanos N, Kaklamanos EG, Arapostathis K. Treatment 
management of first permanent molars in children with Molar-Incisor 
Hypomineralisation. Eur J Paediatr Dent 2005; 6(4): 179–184

19. Guica MR, Lardini L, Pasini M, et al. State-of-the-art on MIH. 
Part. 1 Definition and aepidemiology. Eur. J Paediatr Dentl. 2020. 
21(1):80-82.

20. D Ericson, E Kidd, D Mc Comb, I Mjor, MJ Noack. Minimally 
invasive dentistry-Concepts and Techniques in Cariology. Oral Health 
Prev Dent. 2003;1:59–72.

21. Selvendran KE, Ahamed AS, Krishnamurthy M, Kumar VN, Raju 
VG. Comparison of three different materials used for indirect pulp 
capping in permanent molars: An in vivo study. J Conserv Dent. 2022 
Jan-Feb;25(1):68-71. doi: 10.4103/jcd.jcd_551_21. Epub 2022 May 
2. PMID: 35722078; PMCID: PMC9200191.

22. Caron G, Azerad J, Faure MO, Machtou P, Yves B. Use of a new 
retrograde filling material (Biodentine™) for endodontic surgery: two 
case reports. Int J Oral Sci. 2014;6(4):250–53.

23. Grech L, Mallia B, Camilleri J. Investigation of the physical 
properties of tricalcium silicate cement-based root-end filling materials. 
Dent Mater. 2013;29(2):20–28.

24. Septodont Biodentine™ Active Biosilicate Technology™ 
Scientific file 2010. 
Reprinted with permission from Septodont - Case Studies 
Collection - October 2023




