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Abstract 
 
Background > Class II division 1 is the most common malocclusion in Europe. When the 

overjet is severe, the risk of trauma on anterior maxillary teeth as well as the risk of being 

bullied at school is increased.  From this point of view,  early treatment reduces the risk of 

dental fracture and increases patient self-esteem. In another hand, MIH is frequent with a 

prevalence of around 15% in children with country specificity, and molars in particular are 

difficult to treat endodontically with good long-term results when the MIH is severe.   

In many cases when the third molars are present, the extraction of the affected teeth followed 

by an orthodontic treatment remains the best solution but requires adequate orthodontic 

mechanics.  

Objective > The purpose of this article is to display one case of class II division1 with MIH 

treated by orthopaedic therapy and followed by molar extractions and fixed appliance. 

 

Keywords 

 

Introduction  
 
Class II division 1 is a very frequent malocclusion in Europe with an increased overjet [1] and 

mainly due to a retrognathic mandible. The risk of such overjet in young patients is anterior 

dental trauma [2] as well as being bullying at school which is particularly important in class II 

division 1 patients [3]. The Molar-Incisor Hypomineralisation (MIH) is also relatively 

frequent in young patients, around 15% of children with many country variations [4] and with 

many difficulties of restorative treatments. In these cases when the prognosis of the four first 

permanent molars is poor, the extractions followed by an orthodontic treatment with 

extraction space closure is a good issue when the third molars germs are present offering the 

patient a definitive solution to this problem. When the MIH is combined with the class II 

division 1 malocclusion, the orthodontic mechanics should be adequate to avoid side-effects 

of the extraction space closure. When the skeletal pattern is adequate, temporary bone 

anchorage devices (TADS) are helpful for anchorage control, but in young patients the loss 

rate is increased due to the quality of bone, and in some cases the orthodontist must deal with 

the dental anchorage only. 
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Molar-Incisor Hypomineralisation (MIH) 
 
 In 2001 Molar-Incisor Hypomineralisation (MIH) was suggested by Weerheijm et al. 

(5) to describe an enamel developmental defect defined as a hypomineralisation of systemic 

origin of one to four first permanent molars (FPM), sometimes associated with similarly 

affected permanent incisors. This structural qualitative enamel defect is caused by reduced 

mineralisation and inorganic components and leads to demarcated opacities, from white-

creamy, yellow, yellowish brown to brown. Opacities are usually localized to the occlusal or 

buccal third of the crown, rarely involving the cervical third [5,6]. Hypomineralised enamel, 

more porous and less hard than normal enamel, has less distinct prism edges and crystals. 

This may contribute to the development of tooth decay; thus, a systematic review showed a 

significant association between MIH and tooth decay [7,8]. Affected teeth are more sensitive 

to thermal stimuli and children frequently report pain when brushing teeth, poor dental 

brushing facilitates plaque accumulation and decay development [7-10].  

 

Prevalence of MIH 
Prevalence of MIH worldwide has been reported from 2,8 to 40%. A lack of standardization 

of criteria for diagnosing MIH could explain these variations but a recent meta-analysis 

including 70 studies showed a high overall prevalence of MIH (14,2%) (4). Globally, in the 

studies, no statistical difference between genders were identified [10,11]. 

 

Aetiology of MIH 
Etiological mechanisms are still unclear but seem to be multifactorial. Disruption to 

ameloblast function during the late stage of amelogenesis is thought to be involved. Prenatal, 

perinatal and post-natal factors have been explored and showed that acute or chronic illness or 

exposure to environmental pollution such as dioxins or bisphenol A during the last gestational 

trimester or the first three years of life may contribute to MIH occurrence. A combination of 

factors and their action in synergism have been suggested; perinatal complications, premature 

birth, oxygen starvation, low birth weight, respiratory tracts infections, fevers, childhood 

diseases, use of antibiotics or prolonged breast feeding [8,9,12-15].  

 

Clinical appearance – diagnosis of MIH 
MIH Intra and Inter-patient variability is very large. Defects are asymmetrical for both 

presence and severity but when a severe defect is found in a tooth it is likely that the 

contralateral tooth is also affected. Molars are generally more hypomineralised than incisors 

but when several molars are affected the risk of finding incisor opacities is increased [16,17]. 

However, similar enamel hypomineralisation have been reported in other teeth i.e. primary 

teeth and permanent cuspids, bicuspids and second molars [18]. The presence of 

hypomineralised second primary molars (HSPM) could be a predictive factor for MIH 

[14,17,19].  

MIH clinical appearance depends on the severity of the lesions determined by the size (larger 

than 1 mm for MIH defect [19] and the depth of hypomineralisation. Hypomineralised brittle 

enamel can lead to post-eruptive breakdown, plaque deposit and rapid decay. Thus, MIH may 

be classified as mild, moderate or severe [19,20],  figure1. In mild MIH, opacities are located 

in non-stress bearing areas, there are no caries, no hypersensitivity and the incisors are usually 

mildly affected if concerned. In moderate MIH, limited post-eruptive enamel breakdown on 

molars are due to important masticatory forces and incisors are frequently involved. In severe 

MIH, the whole enamel layer is hypomineralised, and large cuspal breakdowns prone to rapid 

secondary caries due to hypersensitivity, lack of hygiene and dental plaque retention, crown 



destruction and atypical restorations are likely. In addition, in severe cases of MIH, regular 

hypersensitivity, pain and re-treatment cycles affect children’s quality of life [21,22]. 

Recently, severity systems have been proposed, taking particularly into account the 

particularly the opacities colours. Indeed, a long-term follow-up showed that yellow and 

brown opacities are more linked to breakdown than white ones. All these indexes aim to guide 

clinicians in managing and treatment of MIH [23-25].  

 

Treatment challenge – First Permanent Molar (FPM) extractions and orthodontic 

treatment of MIH 
Treatment of severely affected molars present real challenges for clinicians, and has many 

negative clinical impacts, teeth sensitivity resulting in poor local hygiene, caries susceptibility 

increase, chronic pulp inflammation and difficulties in obtaining adequate local analgesia, 

multiple dental procedures and restorations failures, and dental fear and behavioural 

management difficulties [23,24]. The first problem in severe MIH is to specify the cavity 

margins. Glass ionomer cement can be used as an intermediate approach when moisture 

control is not possible until permanent restoration by resin composite can be done.  If 

composites are the most suitable materials, the enamel-adhesive interface in MIH is more 

porous and often lead to cohesive failures. Thus, preformed dental crowns can be used with a 

high success rate [9,21,26]. Finally, tooth removal combined with an orthodontic treatment 

must be considered as an alternative to avoid the spiral of failure and multiple dental 

procedures in anxious and fearful children.  The first clinical step in severe MIH is to decide 

whether to restore or to extract these FMPs considering several factors such as child’s age, 

dental crowding, malocclusion, overbite, agenesis, presence of the third molars, status of 

neighbouring teeth, FPMs restorations long-term prognosis or need for endodontic treatment 

if pulp is irremediably damaged. Severe MIH treatment is demanding and requires close and 

early collaboration between the paediatric dentist and the orthodontist to determine the 

optimal moment to extract such molars. Ideal age should be radiographically indicated by the 

beginning of the calcification of the lower second molar’s bifurcation (maxilla 8,5-10 years, 

mandible 10,5-11,5 years) [21, 26-27] when there is no associated malocclusion. Extraction of 

the four FMPs may achieve the best long-term prognosis and promotes the establishment of a 

functional arch by the mesial drift of the second permanent molar and later by the eruption of 

the third permanent molar [27].  

When the mandibular aetiology is determined and when the skeletal pattern of the patient is 

deep bite, the extraction of permanent teeth is not suitable. However, when the class II 

malocclusion is associated with an MIH affecting the first permanent molars, orthodontic 

treatment involving extractions of the first molars with poor prognosis is sometimes 

necessary. The aim of this paper is to describe the treatment management of a case of class II 

division 1 with MIH, involving class II correction and extractions of the four FPM. 

 

 
Diagnosis of the clinical case report 

Anamnesis 
A 10.3-year-old girl, without any general health problems was referred by her general dentist 

for orthodontic treatment. The patient did not like the overjet and her facial appearance, and 

expressed some difficulties with mastication due to the severe MIH on the four first molars. 

Extraoral examination (figure 2) 

Face: The face was “respiratory” on Sigaud classification. It was approximatively 

symmetrical with a slight deviation of the nose to the right side and the chin to the left side. 

Bi-commissural and bi-pupillary lines were non-parallel with left side convergence. Nasal 



pyramid was average. The left eye had an anti-mongoloïd orientation. Nostrils were not very 

visible and did not look completely functional. The upper lip was quite thin, the lower lip was 

wider, and they were not closed at rest. 

Profile: The profile was convex with a retrognathic mandible, but the chin was present in the 

profile. The nasal ensella was well defined; the naso-labial angle was very open. The labial 

relationship was reversed with retrusion of the lower lip and the labio-mental line was 

increased. 

Smile: The smile was quite poor and revealed only the maxillary incisors and the primary 

cuspids.  

Functional examination  
Ventilatory function: Mixed. No allergy, no ENT procedure. 

Tongue examination: Primary deglutition with anterior interposition. The volume  was 

average and the mobility was limited due to lingual fraenulum. The tonicity was good. 

Labial and facial muscular tonicity: was weak for lips and average for facial muscles. 

TMJ examination: Rectilinear closure and no joint noises. 

C0/CR: Identical. 

Adverse Habits: None.  

Intraoral examination (figure 2) 

The patient was in mixed dentition, the four second deciduous molars have been extracted due 

to MIH with mesial version of the four first permanent molars, resulting in a lack of space for 

the second bicuspids eruption and they present severe MIH. MIH was also visible on the 

central maxillary incisors. No restorations were visible. The over-bite was severe. The 

periodontium was average, inflammatory on the anterior area of maxillary arch due to mixed 

oral/nasal breathing. The upper lip fraenum had a normal insertion. Lateral bridles on the 

maxillary arch were present.  

Panoramic radiograph (figure 3) 

A severe MIH on the first four molars was visible. All permanent dental germs were visible 

including third molar germs. 55,65,75 and 85 were not present with a lack of space for second 

bicuspid eruption. There was a severe lack of space for 43 eruption and the risk of impaction 

of maxillary canines was high . 

The length of the roots looked good without any root resorption and a good alveolar bone 

level. 

The nasal cavities did not look clear and the maxillary sinus was not clear on the right side. 

The condyles are symmetrical with a normal shape. 

Lateral X-rays (figure 3) 

Facial cavities were well developed and clear. The airways were wide and not obstructed by 

palatal or pharyngeal tonsils. The palatal plane was linear without rotation. 

Mandible morphology according to Björk signs was normodivergent. The mental symphysis 

was thick. The soft tissues were thinner on the mental area and the labio-mental line was 

reduced due to lip closure with effort. The hyoid bone was situated towards C3.  

The maxillary incisor edge was situated 2mm under the labial junction. 

The patient presented a skeletal Class II malocclusion with a retrognathic mandible and chin 

compensation, a normal vertical skeletal pattern, an increased overbite and overjet with 

correct incisors angulation. 

 

 

 



Treatment plan  

A two-phase treatment was planned. The first step was to correct the transverse maxilla 

deficiency by alveolar expansion by Quad Helix, followed by a Lautrou class II activator to 

stimulate the mandibular growth and a tongue physiotherapy.  

 

The second step was a fixed appliance straight wire technique with extractions of 16, 26, 36 

and 46 to solve the severe MIH problem and the discrepancy at the mandible in particular.  

A class II mechanics was associated to improve the mandibular growth. 

-Multiband appliance.022x.028 straight wire technique with .020x.028 slot on maxillary 

incisors to increase the torque control, with 16, 26, 36 and 46 extractions. The third molars 

were scheduled to be controlled at the end of treatment and eventually placed on the arches. 

-16, 26, 36 and 46 were extracted two months before the bonding 

-The maxillary arch was equipped first followed by the mandibular arch 3 months later, 

waiting for the evolution of the blocked 35 and 46 due to the early extractions of 75 and 85 

-After alignment, maxillary space closure was planned only by mesialisation of 16 and 26 to 

avoid the increase of the naso-labial angle which was already very open. At the mandible 

level, space closure was done on the right side by retracting the first bicuspids to allow 

cuspids alignment, and the remaining space closure was achieved by molar mesialisation  

-Class II mechanics was applied when .019x.025 SS archwires were placed on the two arches 

with 4.5oz 5/16e worn 22 hours/day to facilitate the mandibular extractions space closure and 

stimulate the mandibular growth 

-Finishing and intercuspation phases were done with TMA arch wires and class II elastics 

worn 14 hours per day. 

- A physiotherapy accompanied the active treatment and the retention phase. 

-A bonded retainer cuspid-to-cuspid for the mandible and tongue-repositioning device worn 

14 hours per day were done to help stability and wait the third molars eruption.  

 

Treatment follow-up  

 
-At the end of the early treatment (Quad Helix 5 months and Class II activator 7 months), the 

transverse maxillary dimension was normalized and the overjet was reduced, but there was 

still a cuspid class II on the left side. On the facial point of view the lip closure was better, but 

the profile remained retrognathic (figure 4). At this point the discussion was focused on the 

MIH problem as the first four molars were compromised and the mandibular growth was 

disappointing despite an excellent cooperation in the activator wearing. The patient and the 

parents were in favour of the four first molar extractions due to permanent pain of the patient 

on these teeth and the presence of the four third molar germs, but were against surgery for the 

mandibular deficiency. 

 

-The fixed appliance was placed at the age of 13.9 as it was necessary to wait for the 

evolution of the second molars and the mandibular second bicuspids which were impacted 

under the first molars. The key point was to control the maxillary incisor torque during the 

space closure of the first molar extractions, as the naso-labial angle was very wide. The use of 

.020x.022 slots on the maxillary incisors with .019x.025 SS archwire was helpful for this 

control. The fixed appliance duration was 22 months, which was relatively short for a first 

molar extraction treatment. The patient was debonded at 15.11 years old and fixed retainers 

cuspid to cuspid were placed in conjunction with a tongue repositioning device.  



 

-Active treatment evaluation: At the completion of the treatment (figure 5), the profile was 

still retrognathic but was improved with a better chin projection. The naso-labial angle was 

still open but did not get worse. This was one of the key points of the treatment as it was 

necessary to mesialize the first maxillary molars. No bone anchorage was placed in this case, 

the torque control was done only by the adequate archwires. The smile was wide, revealing 

the maxillary teeth and up to the second bicuspids. On the intraoral point of view, at the end 

of active treatment, the overjet and the overbite were normalized with a molar and canine 

class I, the midlines were centred, and the extraction spaces were closed. 

On the panoramic X-ray the roots are parallel and the third molars are still in the bone.  On 

the lateral X-ray, the overjet and overbite were normalized (figure 6).  

The general superimposition shows the limited retroclination of the maxillary incisor and the 

control of the mandibular incisor as well as the mandibular growth initiated by the early 

treatment. The local maxillary superimposition reveals a clockwise rotation of the maxilla and 

a vertical growth. The local mandibular superimposition shows the vertical growth of the 

ramus and the limited change in the mandibular incisor axis change (figure 7). 

 

-Post retention evaluation: 5.9 years after debonding, at the age of 21.8 years old, the facial 

and occlusal results are stable and on the panoramic the third molars are erupting with a 

satisfactory axis. The profile was still retrognathic, but the patient is very satisfied by the 

results and no breathing disorders are noticeable as the airways are very wide on the lateral X-

ray with no reduction due to the treatment. If one day the patient was not satisfied by her 

profile, a double maxillary advancement would be easily feasible as the occlusion is good six 

years after the active treatment (figure 8). 

 

 

Conclusion 
 
Young patients suffering from MIH are relatively frequent and first molar extraction and 

space closure when the third molars are present are often a good solution for the patient, 

avoiding very difficult endodontic and restorative treatment on these teeth, and most of all a 

sustainable solution. When the MIH is accompanied by a class II division 1 malocclusion, the 

orthodontic mechanics must be carefully controlled for the aesthetic preservation of the 

profile despite of the closure of the extraction spaces, especially when the use of bone 

anchorage is not easy. 
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Legends of figures 
Figure 1: Severity score of teeth affected by MIH from J. Timothy Wright  “Diagnosis and 

treatment of molar–incisor hypomineralization”. Handbook of Clinical Techniques in 

Pediatric Dentistry. Chapter 12  [19]. 

Figure 2:  Extra- and intra-oral views before treatment. 

Figure 3: X-rays before treatment. 

Figure 4: Extra- and intra-oral views at completion of early treatment. 

Figure 5: Extra- and intra-oral views at completion of active treatment. 

Figure 6: X-rays at completion of active treatment and cephalometric measurements. 

Figure 7: Pre-post treatment comparison of lateral X-rays and structural superimpositions 

(black: before treatment, blue: at completion of early treatment, red at completion of active 

treatment). 

Figure 8: Extra- intra-oral views and panoramic  5.9 years after the active treatment. 

 




















