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Conséquences pour |'enfant atteint

Hygiene buccodentaire plus complexe

Hypersensibilité dentinaire .. douleur ...
au chaud, au froid, a la mastication et
lors du brossage des dents |

Faible pronostic des traitements préventifs
et curatifs (obturations)

Risque accru de perte des dents impliquées

Besoin de traitement orthodontique

Extractions compensatoires ... apres
consultation avec un spécialiste

Distalisation de la dent mésiale

Croissance parodontale / éruption active

Nombre de rendez-vous chez le dentiste /
disponibilité et absentéisme du travail

Anesthésie locale réfractaire
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14.
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20.

Risque accru de carie dentaire ( 10 X M)

Handicap esthétique

Fracture d'émail

Fonction masticatoire affectée

Besoin de consulter un ou des spécialistes

Mésialisation de la dent distale

Usure des dents antagonistes

Besoin de traitement accru

Inégalité sociale / coiit des traitements /
Accessibilité financiéere

Premiére expérience chez le dentiste
« moins » agréable, voire traumatisante













Devrait-on extraire les premiéres molaires permanentes
dont le pronostic est compromis le plus tot possible
ou bien les restaurer temporairement afin de
retarder leur extraction ?

Dans les cas ou on juge |'extraction préférable,
doit-on également extraire d'autres
premieres molaires permanentes ?




1 guidelines for the extraction of first permanent
n. M. T. Cobourne, A. Williams and M. Harrison.
al, Volume 217 no. 11, DEC 5 2014.

st available evidence

A Guideline for the Extraction
of First Permanent Molars in
Children

An

2014




Conditions qui influencent la gestion clinique des
premiéres molaires permanentes compromises
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Désir ou 1

¢ douteux



RESEARCH

® Caries is the main reason for the extraction of first permanent molars in children.
# Children who are attending dental hospitals for extraction of first permanent molars tend

to be older than the optimal age for achiesing space closure.

® There is @ need for guidelines advising primary care dentists when to refer children for

the extraction of first permanent molars.

# This study highlights the need for extensive prevention programmes targeted at those

children with high caries risk.

Extraction of first permanent molar teeth:
results from three dental hospitals

S. Albadri,' H. Zaitoun? 5. T. McDonnell? and L E. Davidson®

Ohjective To evaluate and compare the reasons for and pattern of
extraction of first permanent molars (FPMs) in three UK dental hospitals.
Design Prospective multicentre study.

Setting Hospital.

Subjects Thres hundred children attending Manchester Dental Hospital,
Liverpool Dental Hospital and Charles Clifford Dental Hospital [Sheffield)
wha required extraction of at least one FPM.

Result The mean age in months was 129 (SD 22.7), 138 [SD 29.4), and
133 (5D 26.8) for Manchester, Liverpool and Sheffield respectively.
Forty-five percent and 48% of children had four FPMs extracted at
Manchester and Sheffield respectively, compared to 259 in Liverpool.
The main reason for extraction was caries with poar prognesis (70%);
molar incisor hypomineralisation was the reason for extraction in 11%
of cases. General anassthesia was the main anassthetic method used

in ¥7%, 55%, and 47% of cases in Manchester, Liverpool and Sheffield
respectively. Siaty-eight percent of cases had not received previous
treatment: for the FPMs and 5% had fissure sealants detected. Forty
percent of children had had previous extractions.

Conclusion The children wha are attending the hospitals for extrac-
tion of FPMs tend to be alder than the recommended age for achieving
spontancous space closure. This study highlights the need for extersive
prevention programs targeted at those children with high caries risk.
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INTRODUCTION

The first permanent molar tooth (FPM) has been quoted as the
most caries-prone tooth in the permanent dentition.” In 2003,
43% of 12-year-old children in the UK had some caries expe-
rience® In addition, 10-19% of children have some form of
hypomineralised FPM as part of a condition known as molar
incisor hy pomineralisation (MIH).>*

Extraction of FPMs with poor prognosis has been advised
in the orthodontic literature™ However, there are many fac-
tors that should be considered when treatment planning for
patients with grossly carious FPMs.” The ideal time for the loss
of a FFM is with the commencement of calcification of the
bifurcation of the second permanent molars,”™ which usually
occurs at a chronological age of eight to ten years''? This
should facilitate mesial movement of the second permanent
maolar into the FPM area when hopefully a good contact will
be established with the second premolars.” Earlier extraction
before the age of eight years might result in distal drifting and
rotation of the unerupted second premolar, especially in the
spaced dentition or when there has been early loss of the sec-
ond primary molar'? Conversely, late extraction [ie during or
after the eruption of the second permanent molars) will result
in an unsatisfactory space closure”

There is a widely held opinion advocating compensating
extraction of the upper FFM when loss of the lower FFM is
planned." This is to avoid the potential for over-eruption of
the upper FPM preventing mesial movement of the lower sec-
ond permanent molar. There is, however, little supporting data
in the literature.” The presence of third molars should also
be considersd.” Enowledge about the cutcome of extraction of
FPMs in relation to age is still based upon clinical experience
and expert opinion.™"*

An assessment of the developing dentition should be under-
taken before extraction of first permanent molars. Factors such
as dental pain, parental attitudes and the ability of the child
to tolerate treatment under local anaesthesia may influence the

BRIMSH DENTAL JOURNAL

& 2007 Natare Publishing Group

Br Dent J. 2007 Oct 13;203(7):E14; discussion 408-9. Epub 2007 Jul 27.

Extraction of first permanent molar teeth: results from three dental hospitals.

Albadri &', Zaitoun H, McDannell ST, Davidson LE.

Objective To evaluate and compare the reasons for and pattern of
extraction of first permanent molars (FPMs) in three UK dental hospitals.
Design Prospective multicentre study.
Setting Hospital.

Subjects Three hundred children attending Manchester Dental Hospital,
Liverpool Dental Hospital and Charles Clifford Dental Hospital (Sheffield)
who required extraction of at least one FPM.

Result The mean age in months was 129 (SD 22.7), 139 (SD 29.4), and
133 (SD 26.8) for Manchester, Liverpool and Sheffield respectively.
Forty-five percent and 48% of children had four FPMs extracted at
Manchester and Sheffield respectively, compared to 25% in Liverpool.
The main reason for extraction was caries with poor prognosis (70%);
molar incisor hypomineralisation was the reason for extraction in 11%
of cases. General anaesthesia was the main anaesthetic method used
in 77%, 55%, and 47% of cases in Manchester, Liverpool and Sheffield
respectively. Sixty-eight percent of cases had not received previous
treatment for the FPMs and 5% had fissure sealants detected. Forty
percent of children had had previous extractions.

Conclusion The children who are attending the hospitals for extrac-
tion of FPMs tend to be older than the recommended age for achieving
spontaneous space closure. This study highlights the need for extensive
prevention programs targeted at those children with high caries risk.
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ABSTRACT

Objectives: Dentists have a range of options for managing molars with severe molar-incisor hypomineralization
(MIH), each with different long-term implications. The cost-effectiveness of managing molars with severe MIH
was assessed.

Methods: A mixed public-private-payer perspective within German healthcare was adopted. Individuals with one
to four severely MIH-affected molars were followed over their lifetime. We compared: (1) removal of the tooth/
teeth and orthodontic alignment of the second and third molars (Ex/Ortho); (2) restoration of the tooth using
resin composite (Comp); (3) restoration using an indirect metal crown after temporizing it using a preformed
metal crown (PMC/IR). The health outcome was tooth retention years. Transition probabilities were estimated
based on the best available evidence. Cost calculations were based on German dental fee catalogues. Monte-
Carlo microsimulations were performed for cost-effectiveness-analysis.

Results: If extraction was performed at the optimal age (9.5/11 years for maxillary/mandibular molars), Ex/
Ortho was most cost-effective (67 years, 446-938 Euro). Comp (51 years, 1911 Euro) and PMC/IR were
dominated (50 years, 2033 Euro). This cost-effectiveness ratio was also determined when > 1 molar was treated.
If extraction was performed later, assuming no spontaneous alignment, Ex/Ortho was more costly than Comp, at
least when only 1 molar was treated.

Conclusions: For molars with severe MIH, extraction at the optimal age and, if needed, orthodontic alignment
can be cost-effective, especially when > 1 molar is affected. For single molars where the chance of spontaneous
alignment is low, Comp might also be considered. These findings apply to German healthcare and within the
limitations of this study only.

Clinical significance: When deciding how to manage molars with severe MIH, both tooth retention, with
lower costs but higher needs for re-treatments, and tooth removal, with possible need for orthodontic alignment,
can be considered. Considering cost-effectiveness, the latter may be preferable, especially if the age of extraction
is chosen correctly, or several molars are affected.

Contents bsts avallable at SelenceDirect
Journal of Dentistry

Journal homepage: ww

Managing molars with severe molar-incisor hypomineralization:
A cost-effectiveness analysis within German healthcare

Karim Elhennawy”, Paul-Georg Jost- Brinkmann®, David John Manton®, Sebastian Paris®,
Fal i

ABSTRACT

of MIH. For

Managing_molars with severe molar-incisor hypomineralization: A cost-effectiveness analysis within

German healthcare.

Elhennaw K, Jost-Brinkmann PG, Manton DJ, Paris 3, Schwendicke F
J Dent. 2017 Aug:63:65-71. doi: 10,1016/ jdent.2017.05.020. Epub 2017 Jun 1.




If, however, MIH-affected teeth were extracted at the ideal age
(maxilla 8-10.5 years, mandible 10.5-11.5 years or when the second
permanent molar reaches Demirjian’s dental development stage E-F)
[4,6], Ex/Ortho was always the least costly and most effective option,
whereas Comp and PMC/IR were more costly and less effective. More-

In conclusion and within the limitations of this study, extracting
severely affected MIH molars might be highly cost-effective if the
timing of extraction is optimal, reducing the need for (expensive) or-
thodontic therapy. Removal and orthodontic treatment was especially

cost-effective for maxillary molars and in cases where more than one
molar was affected by MIH. In case the optimal time for extraction had
passed, or if extraction and possible orthodontic therapy are not an
option, resin composite restorations might be placed. The third strategy
assessed, placing indirect restorations after temporizing the tooth, was
not cost-effective. Further options might be available and their likely
cost-effectiveness should be determined. When deciding how to manage
MIH molars, tooth retention, follow-up treatment needs and treatment
costs should be considered alongside the expectations and the overall
(orthodontic, restorative) needs of patients.
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Posterior intrusion is one of the most difficult tooth
movements in orthodontics, because of the multiple molar
roots. Intrusion requires more alveolar bone reaction
as well as a longer treatment time.”® Therefore, using
conventional orthodontic treatment for this movement
is a big challenge. Three-dimensional movement control

is essential in this therapy. Vertical position, the arch
form, the tooth axes, the inclination of the occlusal
plane and the posterior torque should be the treatment

objectives.P¥l The use of orthodontic mini-implants
simplified the treatment plan and allowed maximum

conservation of tooth structures.
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Complications of untreated
molar-incisor hypomineraliza-
tion in a 12-year-old boy

Shubha Arehalli Bhaskar, Sapna Hegde

Department of Paediatric Dentistry,
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University, Udaipur, Rajasthan, India

Clinics and Practice 2012; volume 2:288

Complications of untreated
molar-incisor hypomineraliza-
tion in a 12-year-old boy

Shubha Arehalli Bhaskar, S5apna Hegde

Department of Paediatric Dentistry,
Pacific Dental College & Hospital, Pacific
University, Udaipur, Rajasthan. India

Abstract

Complications arising becanse of unireated
maolar-incisor bypomineralization (MIH) have
received little mention in the dental literature.
However, this can be an area of concern, with
severe consequences in rare cases. Hence,
early recognition and prompt mansgement of
MIH is essential for bong-term oral health of
affected individuals. This paper describes an
untrested case of severe MIH that resulted in
infection of facial spaces.

Introduction

Muolar-incisor hypomineralization (MIH) is
a clinical condition of systemic origin charac-
terized by qualitative enamel defects of the
first permanent molars and frequently associ-
ated with affected incisors.' For a patient to be
disgnosed as suffering from MIH, &t least one
permanent first molsr must be affected with or
without involvement of the incisors. The term
molar hypomineralization has been wsed,
sometimes, to distinguish children in whom
the incisors are not affected.

D to the developmental history of the per-
manent first molars and wpper and bower ante-
rior teeth, the search for an etiology has
forused around the time of birth and early
childheod. Several researchers have discussed
possible canses, prenatal (maternal infections,
metabolic disturbances, ete.), natal {eompli-
cated delivery) and postnatal (neonatal virsl
infections, prolonged antibiotic and other
medication msege). > However, there is cur-
rently insufficient evidence to establish etio-
logical factor(s) relevant to MIH and it has
been suggested that MIH is caused by not one
but mamy different factors which may act
tuegether, increasing the sk

The defect is dinically presented as demar-
cated emamel opacities of different color in the
affected teeth, occasionally undergoing post-
eruptive breakdown due to soft and porous
enamel. This may result in atypical cavities or
even complete coronal distortion, requiring
extensive restorative treatment.™ Post-erap-
tive breakidown of the defective enamel creates

[page 228]

areas more conducive to plagee retention
which, combined with improper oral hygiene
maintenance by the patient becawse of pro-
found hypersensitivity of the affected testh,
might collectively result in incressed caries
susceptibilitg?

The importance of recognizing and manag-
ing MIH cannot be oweremphasized. Early
identification of the condition and its prompt
management is crocial for successiul, long-
term outeomes in affected children ™ Failore
to address MIH and its related problems such
as dental caries can lead to farther and severs
destruction of tooth strecture and ultimately,
result in loss of the affected teeth or in rare
cases, give rise to & life-threstening sitoation
due to severe infection. This paper presents an
untreated case of severe MIH that led to pulpal
involvement of one of the affected teeth and
consequently, 1o submandibular and submen-
tal space infection.

Case Report

A 12-year-old baoy reported to our paediatric
dental service with the complaint of pain and
swelling in the lower face and jaw since five
deys, associated with fever and inability 1
open the mouth or swallow food. The pain was
severe and throbbing. The pain and swelling
originated in the region of the right lower back
tooth and eventually spread to the left side of
the mandible. The boy had never sought dental
advice until the present time. He had, a few
deys earlier, consulted a local dentsl practition-
er for the same problem but was only pre-
scribed medication for pain.

The boy appeared pale, lethargic. irritable
and highly apprehensive. Examination
revesled & diffuse swelling which involved the
submental and submandibular areas bilateral-
Iy and extended from the angle of the mandible
of one side to the other. The swelling was hard
and tender. and the owerlying skinm was
stretched, shiny, &nd reddened (Figure 1. The
submandibular and submental lymph nodes of
bth sides were enlarged and tender. Mouth
opening wes restricted 1o l2ss than two cen-
timeters, which allowed only a limited intrao-
ral examination.

It was observed that the mandibular first
permanent molars were hypomineralized and
badly destrcted (Figure 2, picture taken on
third day) and the labial surfsce of the maxil-
lary left central incisor showed the presence of
a small, demarested, opague-white pateh of
hypomineralization (Figure 3), findings that
are characteristic of MIH. The molsr bypomin-
eralization was of the severe fype (post-erup-
tive enamel breskdown) and the incisor
hypomineralization of the mild type (white-
cream opacity without enamel breakdown) 1

[Clinics and Practice 2012; 2:e88]
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The oral hygiene of the patient was poor and
halitosis was present; however, this could be
duse tn an inability, cawsed by restricted mouth
apening to perform adequate oral hygiene pro-
cedures. Orthopantomagraph revealed radiolu-
cencies closely approcdmating the pulps in
both mandibular first permanent maolars, peri-
apical radiclucency in relation to the mesial
root anid widened perindontal space sround the
distal root of the right mandibulsr first perma-
nent molar (Figure 4). A diagnosis of space
infection involving the submandibuler and
submental spaces bilsterally was made from
the clinical and radiographic findings.

Simce the child wes highly anious, he was
first enunseled along with his parents.
Thereafter, the child was offered resssurance
and positive reinforcement throughout the
treatment period. The dentoalveolsr sharess is
poly-microbial comprising various facultative
anserobes and strict anserobes and & vast
majority of dental abseeases respond to surgical
treatment, such as drainage of pus and elimi-
nation of the sowree of infection, with antibiot-
ic use limited to severe spreading infections
Therefore, following routine blood imvestiga-
tions the patient was put on intravenows anal-
gesics, fluids and empiric antibiotic therapy
with amoxicillin and metronidazole. Extranesl
incision and drainsge was instituted 2 b after
initiating antibiotic therapy. After 24 h the
patient’s mowth opening was found to have
increased sufficiently 1o allow emergency
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The prevalence of molar incisor hypomineralization: evidence

from 70 studies
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70 studies

Intermational Journal of Pasdiatric Dentistry 2017

Objective. A growing number of studies have
investigated the prevalence of Molar Incisor
Hypomineralization (MIH) around the world. The
aim of this study was w systematically estimate
the pooled prevalence of MIH.

Methods. A comprehensive lierature  research
was completed in English and Chinese databases.
Random effect models were used to calculate the
pooled prevalence. To address the heterogeneity,
meta-regression, and sensitivity analyzes were
conducted. Publication bias was estimated by trim
and fill method.

Results. Seventy eligible studies were included.
The pooled prevalence of MIH was 14.2% globally.

In subgroup analysis, South America (18.0%, 95%
CI: 13.8-22.2) and Spain (21.1%, 95% CI: 17.7
24 6) had the highest prevalence. There was no sig-
nificant difference between males {14, 3%, 95% CI:
12.0-16.6) and females (14.4%, 95% CI: 128
15.9). The prevalence of MIH among children
10 years of age or younger (15.1%, 95% CI: 12.1
18.2) was much higher than the prevalence of MIH
among older children (12.1%, 95% CI: 8.0-16.3).
Sample size explained 15.7% heterogeneity.
Conclusion. MIH has a high incidence globally,
especially among children <10 years old. It is
therefore, imperative to develop more appropriate
dental healthcare strategies to care for these chil-
dren and to identify the etiology of MIH to pre-
vent it occurring.

Introd uction

Structural defects of enamel are common
oral diseases, affecting approximately 10 per-
cent of the population and triggering serious
sequelae, such  as  esthetic problems and
d L‘L‘.l‘_,’l_ Non-fluoride-assodated developmen-
tal defects of tooth enamel were deemed as
an increasing clinical problem®. Among these
disorders, Molar Incisor Hypomineralization
(MIH), a form of tooth hypomineralization,
is defined as an enamel defeat in the miner-
alization of one to four permanent first
molars, sometimes associated with similarly
affected permanent incisors according to the
European Acdemy of Paediatric Dentistry
(EAPD).

The clinical appearance of MIH affected
teeth displays a demarcated opacity on the
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ocdusal and buccal
which varies in color
or brown asymmetr

Results. Seventy eligible studies were included.
(geacr thon_one The pooled prevalence of MIH was 14.2% globally.

stimuli. There is also a report about shooting
pain for the dhildren with MIH when they

were brushing their .

hypomineralized na The prevalence of MIH among children

crentual devlormer ] () years of age or younger (15.1%, 95% CI: 12.1-
18.2) was much higher than the prevalence of MIH
among older children (12.1%, 95% CI: 8.0-16.3).

childhood illnesses' . . ) . '

alweaiments siould - Sample size explained 15.7 % heterogeneity.

dren with MIH ™.

a number of childhood illnesses

acute otitis media, chicken pox, and respira-

tory diseases during the first year of life) have

reported to be more |

. 9
white ones’. Furth

Reganding to its etiology of MIH, pre-natal,
perinatal, and post-natal conditions has been

suggested that MIH ¢

dren’s growth interr

studied. Genetic variations'®, preterm', and
15-17
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Prevalence of Molar Hypomineralisation
6-year molars
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Prevalence of Molar Hypomineralisation
2-year molars
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Balmer et al,_2005 Prevalence of enamel defects and MIH in non-

fluoridated and fluoridated communities.

Balmer et al, 200r, Prevalence of enamel defects and MIH in non-

fluoridated and fluoridated communities.

Soviero et al, 2009 Prevalence and distribution of demarcated

Braz
Rio de Janeiro

opacities and their sequelae in permanent 15t molars and incisors in
7 to 13-year-old Brazilian children.
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Evolution du nombre et pourcentage (%) de cas de MIH a Montréal
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Nombre Nombre Nombre Nombre Nombre Nombre
d'enfants de cas d'enfants de cas d'enfants de cas
Examinés MIH Examinés MIH Examinés MIH

2013-2014 2013-2014 2014-2015 2014-2015 2015-2016 2015-2016



Pourcentage de cas MIH parmi les enfants
ue j'ai examiné en 2014-2015

on ordonnance
¢ hypominéralisation

obturée sur les dents avec
hypominéralisation



Année scolaire 2015 - 2016 .. au 29 janvier 2016

Nombre d'enfants examinés (examens dentaires) : 622

Nombre d'enfants

Pourcentage (%)

Nombre total de
Nombre total de

Nombre total de 31,2 %

Nombre total de
sans ordonnance

Nombre total de
avec une ordonna

Nombre total de

}. 8.5 %
23

Nombre total de faces déja scellées : 61 10,4 %

Nombre total de faces déja obturées :
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Welcome to The D3 Group (D3G) and our Online Education Resource.
Formally we are a 3 C :
spanning the Developmental Dental Defects (DDD D3) sector orlgmaHy
in Australia and New Zealand (the } and increasingly arc he

d. But actually we are an eclectic bunch of individuals who:e lives
have been touched by D3 problem> one way or another.

Some of our families have experienced D3 first hand, many of us care
for people with D3 either as dental practitioners or public health
professionals, and many others are engaged in D3 research and
education. We are also pleased to have a growing humber of medicos
and D3-savvy folk from industry amongst us.

All of us believe that teammg up and pulling together ina D3 ~am||y
effort will help get "chalky teeth” problems such as ! omin anc
Al recognised better, under:tood better, and cared for better Our
ultimate goal is to make many of these problems go away through
prevention... read more »
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Guest Editorial
Molar hypomineralization
What is the US experience?

Michael J. Hubbard, BDS, PhD

olar hypomineralization (MH) has been the subject of more than 75 prevalence studies
worldwide over the past 30 years, yet none of these reports emanated from the United States.'
Why has this oral health problem received so little attention in the US dental literature?
Could it be because the nature of the condition and its cause remain unclear or that the lingering epidemic
of childhood caries has preoccupied dentistry in the United States! Given that MH is a medicodental

condition with many complexities, is it not time to focus attention on this problem and to bolster Amer-
ican participation in an international campaign to promote the need for research into chalky teeth”

IMolar hypomineralization: What is the US experience?

Hubbard MJ.
J Am Dent Assoc. 2018 May;149(5):328-330. doi: 10.1016/).adaj.2012.03.013.
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2. Clinical issues with Molar Hypomineralization

3. Managing Molar Hypomineralization

) 4. What to tell people and how to learn more?
Erin Mahoney

BDS, MDSC, PhD, FRACDS, MRACDS
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Hardness measurements revealed that

hypomineralized areas in enamel were associ-
ated with a reduction in the mechanical
properties of the regions affected by MIH.
When the clinical and histological appear-
ances of MIH were compared by polarization
microscopy’, yellow/brown opacities were
shown to be more porous than lighter opaci-
ties. Furthermore, hardness values® and
mineral density"® were related to colour
change in hypomineralized demarcated opaci-
ties, with vellow lesions being softer than
white?’. The higher porosity of darker opaci-
ties may contribute to lower mechanical
resistance that facilitates PEB. There are
however no prospective data available yet to
provide evidence of the higher risk for struc-
tural loss from areas of darker enamel

opacity.

Mahoney EK, Ismail FSM, Kilpatrick NM, Swain M.
Mechanical properties across hypomineralized/
hypoplastic enamel of first molar teeth. Eur J Oral
Sci 2004; 112: 497-502.

Mahoney EK, Rohanizadeh R, Ismail FSM, Kilptrick
NM, Swain MV. Mechanical properties and
microstructure  of hypomineralized enamel of
permanent teeth. Biomaterials 2004; 25: 5091-5100.
Xie ZH, Mahoney EK, Kilpatrick NM, Swain MV,
Hoffman M. On the structure-property of sound and
hypomineralized enamel. Acta Biomat 2007; 3: 865-
872,

Xie Z, Kilpatrick NM, Swain MV, Munroe PR,
Hoffman M. Transmission electron microscope char-
acterization of molar-incisor-hypomineralization.

J Mater Sci Mater Med 2008: 19: 3187-3192.

Fagrell TG, Wolfram D, Jalevik B, Norén JG.
Chemical, mechanical and morphological properties
of hypomineralized enamel of permanent first
molars. Acta Odontol Scand 2010; 68: 215-222.

Suckling GW, Nelson DGA, Patel MIJ. Scanning
electron microscopic appearance and hardness
values of developmental defects in human
permanent tooth enamel. Adv Dent Res 1989; 3: 219-
233,

Farah kK, Drummond b, Swamn M, Wilhams 5.
Linking the dinical presentation of molar-indsor
hypomineralisation to its mineral density. Int J
Paediatr Dent 2010; 20: 353-360.

Increase in severity of melar-incisor hy pomineralization and its relationship with the colour of

enamel opacity: a prospective cohort study.

Da Costa-Silva CM, Ambrosano GM, Jeremias F, De Souza JF, Mialhe FL.
Int J Paediatr Dent. 2011 Sep;21(5):333-41. doi: 10.1111/).1365-2583%.2011.01128 .. Epub 2011 Apr 6.




MACROSCOPIC AND SCANNING
ELECTRON MICROSCOPIC APPEARANCE
AND HARDNESS VALUES OF
DEVELOPMENTAL DEFECTS IN HUMAN

PERMANENT TOOTH ENAMEL

G.W. SUCKLING, D.G.A. NELSON, AND M.]. PATEL

Dental Research Unit, Medical Research Council of New Zealand,
P. Q. Box 27007, Wellington, New Zealand

Adv Dent Res 3(2):219-233, September, 1989

ABSTRACT

Defa:ts present in 12 human permanent teeth were classified on the basis of their macroscopic ap-
pearance as hypoplasia (three teeth), ditfuse opacities (three teeth), white demarcated opacities (one
tooth but two defects), or yellow demarcated opacities (five teeth but six defects). The hardness values and
SEM appearance of the defective enamel were determined after the teeth were sectioned through the lesion(s)
and were distinctive for each type of defect. The thin enamel of the hypoplastic lesions was etther opaque (with
reduced hardness values) or translucent {with near-normal hardness values and sometimes a change in prism
orientation external to an incremental line). The enamel of the diffuse and demarcated opacities was of normal
thickness. The changes in the macroscopic and SEM appearance, and the reduced hardness values of the diffuse
patchy opacities, were restricted to the outer 150 pm of the enamel. The demarcated opacities varied in position
and depth, and in places had a clearly marked boundary with the adjacent normal enamel. Hardness values
were related to color change, with yellow lesions being softer than white. Although prism direction was normal
within demarcated opacities, prism outlines were less distinct. The findings suggest that temporary and per-
manent dysfunction of ameloblasts can occur in both secretory and maturation phases, influencing the final
appearance of the lesion.
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Researchers introduced the term molar hypomineralisation
(MH), as a subset of MIH (Chawla et al. 2008; Mangum
et al. 2010; Oliver et al. 2014; The DsG website 2014).
Although the first permanent molars are the most com-

monly and severely affected hypomineralised teeth. these
molars are incorporated in the definition of MIH. Further to
this, due to the temporal association in coronal miner-

alisation of the second primary molar with that of the first
permanent molar and incisors, diagnosis of MIH-like
opacities in the second primary molars (SPM) affecting one
to four second primary molars affects up to 9 % of SPM
and has been denominated as hypomineralised second
primary molar (HSPM) (Elfrink et al. 2008, 2012; Ghanim
et al. 2013a).

Deuxiemes molaires primaires également considérées
Association temporale trés plausible

Prévalence estimée : 9 %




. prenatal
perinatal

postnatal

Central Lateral Canine 1st 2nd 1st
incisor incisor premolar  premolar molar

Fig. 47.3 Time of mineralization of the permanent dentition.
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We suggest that
MIH is a genetic condition based on its prevalence, which
varies depending on the geographic location, and the evi-
dence that on occasion second primary molars, permanent

canines, and premolars can show signs of hypomineraliza-

tion of enamel when molars and incisors are affected.

On the Variable Clinical Presentation of Molar-Incisor Hypomineralization.

Vieira AR, Manton DJ.
Caries Res. 2019,53(4):432-4385. doi: 10.1159/000426542. Epub 2019 Apr 3.
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On the Etiology of Molar-Incisor

Hypomineralization

Alexandre R. Vieira® Elaine Kup®

ay, School of Dental Medicine, University of Pitsburgh, Pitisburgh, Pa. USA;

bPrivate Practice, 530 Paulo, Brazil

Key Words
Dental enamal - Enamal hypoplasia - Genatics

Abstract

Molar-incisor hypomineralization (MIH) is a condition that is
dafined basad on ts paculiar clinical presantation. Reports
on tha etiology of the condition and possibla risk factors ara
inconclusive and tha original suggastion that Mi is an idio-
pathic condition is oftan cited. Our group was the first to

of work followed regarding the prevalence and possible
risk factors of the condition. As its name implies, perma-
nent first molars and incisors are affected in MIH. Preva-
lence seems to vary depending on the country, region, or
age group considered and it is still difficult to judge
whether MIH is on the rise [Denis et al, 2013]. The re-
ported prevalence of MIH ranges from 2.4% in Bulgaria
[Kukleva et al., 2008] and Germany [Dietrich et al., 2003],
13.9% in Norway [Schmalfuss et al., 2015], and 17% in
Finland [Alaluusua et al, 1996] to 37.3% in Denmark

suggest MIH has a genetic componant that
variation in genes expressed during dental enamel forma-
i : ide arati inthe p
erential affection of molars and indisors. We suggest that
MIH is a genetic condition based on its prevalence, which
varies depending on the geographic location, and the evi-
dence that on occasion second primary molars, permanent
canines, and premolars can show signs of hypomineraliza-
tion of enamel when molars and incisors are affected,
20165 Koger MG Bcl

Molar-incisor hypomineralization (MIH) is a clinical
phenatype that can be found in human skulls dating from

[Wogelius etal., 2008] and 40.2% in Brazil [Soviero et al.,
2009].

MIH was originally described as an idiopathic defect
[Weerheijm, 2003] and a clear etiology for the condition
is yet to be defined [ Alaluusua, 2010]. This condition has
been associated with a variety of etiological factors but,
according to the results of two systematic reviews [Crom.
bie et al., 2009; Alaluusua, 2010], none of the potential
risk factors analyzed presented convincing causality.
Crombie et al. [2009] stated that most of the papers they
evaluated provided a low level of evidence for associa
tions. Moderate evidence was found for exposure Lo poly-
chlorinated biphenyl/dioxin and weak evidence for the
rol birth condit dacute

medieval times [Curzon et al, 2015], but since the de
scription of MIH as a stand-alone clinical entity in 2001
[Weerheijm, et al., 2001; Weerheijm, 2003], a great deal

e
or chronic childhood illness and associated treatments.
Evidence implicating fluoride or breastfeeding as a risk
factor for MIH was considered very weak. Alaluusua

KARGER & 2165, Karger AG, Bl
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E sl basprglaspercom.

chursh, PA 521 (USA)
E-Malar 11 Gt odu




On the Variable Clinical Presentafion of Molar-Incisor Hypemineralization.
Vieira AR, Manton DJ.
Caries Res. 201%,53(4):432-485. doi: 10.11559/000496542. Epub 2019 Apr 3.










Abstract: Purpose: The purpose of this study was to evaluate the prevalence of and relationship between hypomineralized second primary molars
(HSPM) and hypomineralized primary canines (HPC) with molar-incisor hypomineralization (MIH) in 1,963 schoolchildren. Methods: The Europe-
an Academy of Paediatric Dentistry (EAPD) criterion was used for scoring HSPM/HPC and MIH. Only children with four permanent first molars and
eight incisors were considered in calculating MIH prevalence (v equals 858); for HSPMJHPC prevalence, only children with four primary second
molars (v equals 1,590) and four primary canines (v equals 1,442) were considered. To evaluate the relationship between MIH/HSPM, only children
meeting both criteria cited were considered (v equals 534), as was true of MIH/HPC (v equals 408) and HSPM/HPC (v equals 360; chi-square test
and logistic regression). Results: The prevalence of MIH was 14.69 percent (126 of 858 children). For HSPM and HPC, the prevalence was 6.48
percent (103 of 1592) and 2.22 percent (32 of 1,442), respectively. A significant relationship was observed between MIH and both HSPM/HPC
(P<0.001). The odds ratio for MIH based on HSPM was 6.31 (95 percent confidence interval [Cl] equals 259 to 15.13) and for HPC was 6.02 (95
percent Cl equals 1.08 to 33.05). Conclusion: The results led to the condlusion that both hypomineralized second primary molars and hypomin-
eralized primary canines are associated with molar-incisor hypomineralization, because children with HSPM/HPC are six_times more_likely to

develop MIH. (Pediatr Dent 2017,39(7):445-9) Received May 2, 2017 | Last Revision July 17, 2017 | Accepted July 18, 2017

children with HSPM/HPC are six times more likely to
develop MIH.

e ———————————————————————

Are Hypomineralized Primary Molars and Canines Associated with Molar-Incisor
Hypomlneralllatlun?

iredo 58 DDS,MS' + Ana Palla Dias Ribeim, DUS, MS, PhD* « DO, M5, PO
Rt e Croa o, IS b, MO+ + Rta i o 005 5 - m; s Coehio Leal, DD, MS,PhDe®

Abstract: purposes Tre i of this stucly wos o evaluate the preveence of and relationship betiween hypominerolzed second primory molors
15PM)

percant 0 equas 108 to 3305). Conclusion: The re
eralized primary canines ore associoted with molar-ndiar 7 becovss g e HSAIMPC ere s tones o fhey 02
deveiop MiH. (Pediotr Dert 207:39(7)445-9)  Received May 2 207 | Last Revison July 17. 207 | Accepted uly18, 2017
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Are Hypomineralized Primary Molars and Canines Associated with Molar-Incisor
Hypomineralization? :
da Silva Figueiredo S& MJ, Ribeiro APD, Dos Santos-Pinto LAM, de Cassia Loiola Cordeiro R, Cabral J‘M.,r_,:*:mz;::z:m,,m:;m,m i S

RN, Leal SC.
Pediatr Dent. 2017 Mov 1;39(7):445-449.




lethods: A total of 693 children enrolled in an ongoing birth cohort stu

(GINIplus-10) were examined at their 10-year follow-up. Enamel hypomineraliz

A I I em a g n e Journal of Public Health Dentistry . ISSN 0022-3006
Proportion and extent of manifestation of molar-inciso
hypomineralizations according to different phenotypes

Jan Kahi b i iering®*, ; Ute Hoffmann?,
Claudia . rich-Weltzien®, Carl Peter Bauer®, Andrea von BergF,
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Figure 1 Tooth-related distribution of all recorded instances of enamel
hypomineralization in the primary and permanent dentition in 10-year-

120 Lower jaw old children.
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Figure 1 Tooth-related distribution of all recorded instances of enamel
hypomineralization in the primary and permanent dentition in 10-year-
old children.
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Phenotypes of Enamel Hypomineralization and Molar Incisor Hypomineralization in Permanent Dentition:

Phenotypes of Enamel Hypomineralization and Molar Incisor
Hypomineralization in Permanent Dentition:
Identification, Quantification and Proposal for Classification

Meeti Mittal®

The study population comprised of 12-16 year old school chil-
dren of optimally fluoridated area (1 ppm) Gautam Budh Nagar.,
Uttar Pradesh. India'®.

emploved t-test, chi square tests and ANOVA. Results: Overall prevalence of affected subjects was 13.21%
(228/1726) and 9.79% (169/1726) for enamel hvpomineralization and MIH respectively. A total of 4.36=3.45

Study Design: This cross sectional observational study recruited a random sample of
1726, 12-16 year olds. Enamel hypomineralization was scored on all teeth by a calibrated examiner using the

SR Severil)

Conclusion: Enamel hypomineralization
can manifest in any tooth in five phenotypic variations in permanent dentition with varying extent and severity.

.
(FPMz) and frequenty invelving permansnt incisors (FIs) as well *
According to Buropean Academy of Paediatric Dentistry (EAFD
2003) diagnostic criteriz MIH is diagnosed if either of demarcared
opacity, enamel breskdown or atypical restoration is identified on

any of the FPMs.! The index teeth include FPMs and PIs whils rest
“Meed Mimal is Aszismant Professer ar Deparment of Pediamic and Preven- P TP S |

Phenotypes of Enamel Hypomineralization and Molar Incisor Hypomineralization in Permanent
Dentition: |dentification, Quantification and Proposal for Classification.

Mittal N.
J Clin Pediatr Dent. 2016;40(5):367-74. doi: 10.17796/1053-45628-40.5.367.

The Joumal of Clinical Pediatric Dentistry  Volume 40, Mumber 572016 367



Atelier lors du 12°€
Congres de I'"EAPD
tenu a Sopot,
Pologne, en 2014

Areh Paediatr De 2015 Jun;16(3):235-46. doi: 10.1007/40368-015-0178-8. Epub 2015 Apr 28.
A practical method for p idemiological studie namel hypomineralisation.
Ghanim A", Elfrink M, Weerheijm K, Marifio R, Manton D.




MAXILLA RIGHT =~ 55 54 53 52 51 61 | 62 | 63 | 64 | 65 MAXILLALEFT
Surface 17 16 15 14 13 12 11 21 22 23 24 25 26 27
Buccal (labial)

Occlusal (incisal)

Palatal

MANDIBLE RIGHT gg 84 83 82 81 71 72 73 74 75 MANDIBLE LEFT
Surface 47 46 45 44 43 42 41 31 32 33 34 35 36 37

Buccal (labial)

Occlusal (incisal)

Lingual

Eur Arch Paediatr Dent. 2015 Jun; 16(3):235-46. doi: 10.1007/s40368-015-0178-8. Epub 2015 Apr 28.

A practical method for use in epidemiological studies on enamel hypomineralisation.
Ghanim A', Elfrink M, Weerheiim K, Marifio R, Manton D.




Clinical status criteria

0 = No visible enamel defect.
| = Enamel defect, non-MIH/HSPM
I 1 = diffuse opacities
2= hypoplasia
I3 = amelogenesis imperfecta
I 4= hypomineralisation defect (not MIH/HSPM)
2 = demarcated opacities
21 = White or creamy demarcated opacities
22 = Yellow or brown demarcated opacities
3 = Post-eruptive enamel breakdown (PEB)
4 = Atypical restoration
5 = Atypical caries
6 = Missing due to MIH/HSPM
7 = Cannot be scored*

Ghanim A, Elfrink M, Weerheiim K, Marifio B, Manton D.

Can the tooth/tooth surface

be scored?

I
Yes

Is the tooth partially or
completely erupted?

At least 1/3 or more
of the crown erupted

Is there enamel defect in
this tooth/tooth surface?

No — Code 7: Can
not be scored

]

Not erupted or less
than 1/3 of the crown — Code A

Yes

What is the type of
enamel defect?*

Non-MIH/HSPM — Code ]

Assign a sub-code

Eur Arch Paediatr Dent. 2015 Jun;16(3):235-45. doi. 10.1007/540358-015-0178-8. Epub 2015 Apr 28.
A practical method for use in epidemiological studies on enamel hypomineralisation.

*Score if enamel defect is > 1mm in
diameter otherwise Code 0 is considered.

erupted
|
Code 0: No
No L.
visible enamel
defect

MIH/HSPM _, Codes 2io6
Assign a code

/ \

|
2 3 4 5 6

/N

21 22

Assign a code for extent

T

I I I
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FLUOROSE
DENTAIRE




En dentirion permanente,
la fluorose dentaire suit
les lignes de périkematies

I'he opaque white lines are more pronounced and
frequently merge to form small cloudy arcas scat
tered over the whole surface. “Snow-capping™ of
incisal edges and cusp tips is common

Merging of the white lines occurs, and cloudy areas
of opacity occur spread over many parts of the sur
face. In between the cloudy arcas white lines can

also be seen
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EN = Email Normal EH = Email Hypominéralisé ( > 5 %) Bandes de Hunter-Schreger ———  Strie de Retzius

Les bandes de Hunter-Schreger délimitent les zones d'hypominéralisation qui s'arrétent le long d'une strie de Retzius

Lorsque I'impact esthétique est léger, seul les couches profondes de I'émail sont hypominéralisées Lorsque l'impact esthétique est élevé, la majeure partie de I'émail est hypominéralisé
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Another intriguing aspect of the condition is the consis-

tency of the buccal surface being affected.

On the Variable Clinical Presentation of Molar-Incisor Hypomineralization.

Vieira AR, nton 0.
Caries Res. ¥ 53(4).482-438. doi: 10.1159/000456542. Epub 2018 Apr 3.




buccal surfaces while lingual surfaces were least commonly affected

(p =0.000).

Phenotypes of Enamel Hypomineralization and Molar Incisor Hypomineralization in Permanent Dentition:

Phenotypes of Enamel Hypomineralization and Molar Incisor
Hypomineralization in Permanent Dentition:
Identification, Quantification and Proposal for Classification

Neeti Mittal*

Objectives: To report the extent, pattern, clinical presentation and phenotypes of enamel ypomineralization

Most commonly affected surfaces were

p:mﬁen?phemr_ww was M-+IH while the !(It?.'.’l‘pi’ﬂ'ﬂ[(?}l! was TH. Maximm sm»'eﬁ'fr;:'.e. mumber of affecied
surfaces and surfaces with PEB were reported for MIHO (p=0.001). Conclusion: Enamel kypomineralization
can manifest in any foath in five phenonpic variations in permanent dentition with varying extent and severity.

Eey words: Enamel defects, enmmel lypomineralization, molar incisor hypomineralization, MIH phenotypes,

MIH severity

*Need Mrital is Assistant Professor at Department of Pediatric and Preven-
tive Dentistry, Santosh Dental College and Hospital, Ghamabad, Uttar
Pragesh, India

Send all comespondsnce to

Neeti Mital, Department of Pediatric and Preventive Dentistry, Santozh
Dental College and Hospital, Mo. 1 Santosh Nagar, Pratap Vihaar, Ghaziabad,
Utiar Pradesh, India Zip: 201008

E-mail: droeetipgifigmail com
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INTRODUCTION

namel hypomineralization is a gualitative defect of enamel
an:i:lg to poor mineralization of developing enamel, identi-

fied visually as a creamy-white/yellowish yellowish-brown
opacity with/without post-emptive breakdown (PEB).' Molar incisor
hypomineralization (MIH) is a type of enamel hypomineralization
defined as hypomineralization of one or more first permanent molars
(FPMs) and frequentdy invelving permanent incisors (PIs) as well
According to Europesn Academy of Pasdiatric Dentizmy (EAFD
2003) diagnostic criteria MIH is diagnosed if either of demarcared
opacity, enamel brezkdown or afypical restoration is identified on
any of the FEMs_! The index teeth inclode FPMs and PIs while rest
of the teath are usually not scored.

Thougzh following introduction of EAPD 2003 criteria reporting
of MIH has got uniform and standardized data on extent and clin-
ical presentation of enamel hypomineralization of teeth other than
index teath (FPMs and PIs) are lacking. Employing the EAPD 2003
criterion which is currently an accepted and standard diagmostic
criterion for recording and reporting MIH, only o phenotypes

36T




Table 1: Overall defect characteristics of Enamel Hypomineralisation in study populationt

Characteristic MeantSD
(n= 228)

Affected Occlusal surfaces X, 2.04+2 31

Affected Buccal surfaces Bx, 3.54+3 .40

Affected Lingual surfaces — 0.43%£1.09

tdata expressed for mean values/subject

The study population comprised of 12-16 year old school chil-
dren of optimally fluoridated area (1 ppm) Gautam Budh Nagar.,
Uttar Pradesh. India'®. A random selection of schools was done to
ensure entire geographical coverage of study location. The targeted
sample size was 2000.
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he term molar incisor hypomineralization (MIH)
was introduced in 2001 to describe the clinical ap-
pearance of enamel hypomineralization of systemic
origin affecting one or more permanent first molars (PFMs)
that are associated frequently with affected incisors." Also
referred to as “hypomineralized” PFMs,* “idiopathic
enamel hypomineralization,”* “dysmineralized” PFMs,’
“nonfluoride hypomineralization,”®” and “cheese molars,”*”
the condition is attributed to disrupted ameloblastic func-

tion during the transitional and marurational stages of

amelogenesis. >

LITERATURE REVIEW (Pediatr Dent 2006;28:224-232)

Molar Incisor Hypomineralization: Review and Recommendations

for Clinical Management

Vanessa William, BDSc, DClinDent!  Louise B Messer, BDSc, LDS, MDSc, PhD?
Michael F Burrow, BDSc, MDS, PhD, MEd?




Conclusion

According to the available evidence in relation
to MIH or similar enamel defects, exposure to
PCBs/dioxins does appear to be a risk factor for
developing MIH-like defects and is worthy of
further investigation. Increased duration of breast-
feeding, however, does not itself increase the
prevalence of MIH, and indeed, may in fact reduce
enamel defects. Pre-, peri-, and neonatal problems
increase the prevalence of developmental dental
defects in general, particularly in the primary
dentition; however, a substantial amount of
further evidence is required to establish their
role in the aetiology of MIH. There is some

PROBABLE .. OUT

PEUT-ETRE

PEU PROBABLE .. NON

evidence to link early childhood malnutrition
to an increased prevalence of enamel defects,
but further research is required to confirm any
direct relationship. Fluoride exposure is unlikely
to be a risk factor for MIH. Common childhood
illnesses and/or their treatment do appear to
increase the prevalence of MIH, but again further
work will be required to clarify the specific
cause/s of this observed effect. The prevalence of
dental defects is significantly higher in medically
compromised populations; however, improve-
ments in study design are needed to strengthen
the evidence, particularly with regard to MIH.
It is also likely that, in addition to the environ-
mental exposures so far identified, genetic
susceptibility may play a role in the aetiology of
this challenging disorder. Long-term prospective
epidemiological studies that use clearly defined
clinical protocols and indices, and include the
collection of comprehensive environmental and
genetic information are required.







Aetiology of molar-incisor hypomineralization:

a critical review

FELICITY CROMBIE', DAVID MANTON' & NICOLA KILPATRICK?

'"Melbourne Dental School, University of Melbourne, Parkville Vic., Australia, and *Royal Children’s Hospital Melbourne
and Oral Health Research Unit, Murdoch Children’s Research Institute, Parkville, Vic., Australia

International Journal of Paediatric Dentistry 2009; 19: 73—83

Objective. The objective of this study was to assess
the strength of evidence for the aetiology of molar—
incisor hypomineralization (MIH), often as appro-
ximated by demarcated defects.

Method. A systematic search of online medical
databases was conducted with assessment of titles,
abstracts, and finally full articles for selection
purposes. The level and quality of evidence were
then assessed for each article according to Australian
national guidelines.

Results. Of 1123 articles identified by the database
search, 53 were selected for review. These covered
a variety of potential aetiological factors, some of

which were grouped together for convenience.
The level of evidence provided by the majority of
papers was low and most did not specifically
investigate MIH. There was moderate evidence
that polychlorinated biphenyl/dioxin exposure is
involved in the aetiology of MIH; weak evidence
for the role of nutrition, birth and neonatal factors,
and acute or chronic childhood illness/treatment;
and very weak evidence to implicate fluoride or
breastfeeding.

Conclusion. There is currently insufficient evidence

in_the literature to establish aetiological factor/s
relevant for MIH. Improvements in study design,

as well as standardization of diagnostic and exam-
ination protocols, would improve the level and
strength of evidence.

Int J Paediatr Dent. 2009 Mar; 19(2):73-83. doi: 10.1111/).1365-263X.2008.005966 x.

Aetiology of molar-incisor hypomineralization: a critical review.

Crombie F', Manton D, Kilpatrick N.
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Apel 1, 2013, Endocrine-disrupting chemicals (EDCs), including bisphenol A (BPA), are environmental ubiguitous
- . pollutants and associated with a growing health concern. Anecdotally, molar incisor hypomineralization

(MIH) is increasing concurrently with EDC-related conditions, which has led us toinvestigate the effect of
BPA on amelogenesis. Rats were exposed daily to BPA from conception until day 30 or 100. At day 30,
BPA-affected enamel exhibited hypomineralization similar to human MIH. Scanning electron micros copy
and elemental analysis revealed an abnormal accumulation of organic materal in erupted enamel BPA-
affected enamel had an abnormal accumulation of exogenous albumin in the maturation stage. Quan-
titative real-timePCR, Western blotting, and luciferase reporter assays revealed increased expression of
enamelin but decreased expression of kalikrein 4 (protease essential for removing enamel proteins) via
transcriptional regulation. Data suggest that BPA exerts its effects on amelogenesis by disrupting normal
protein remaval from the enamel matrix. Interestingly, in 100-day-old rats, erupting incisor enamel was
normal, suggesting amelogenesis & only sensitive to MIH-causing agents during a specific time window
during development (as reported for human MIH). The present work documents the first experimental
model that replicates MIH and presents BPA as a potential causative agent of MIH. Because human enamel
defects are ireversible, MIH may provide an easily accessible marker for reporting early EDC exposure in
humans. (Am J Pathol 2013, 183: 108—118; htip://de.doi ong/10. 1016/} afpath.201 3. 04.004)
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Pathophysiophology, 15-21
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The environment has become increasingly contaminated by
various pollutants. This contamination has led to an increase
in the incidence and gravity of known conditions and/or the
emergence of new conditions. Recently, the appearance of
a distinct enamel condition was identified and called molar
incisor hypomineralization (MIH) in recognition that it is
most likely o be found affecting permanent first molars
with frequent involvement of the permanent incisors, '
MIH is diagnosed in children at approximately 6 to 8
Copyright © 013 American Society for Tnvestigaive Padhology.

Pubilished by Ehevier Inc. All ights reserved.
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vears of age and presents as random white opacities on the
enamel of affected teeth. MIH prevalence is highly variable,
with 24% to 40.2% (mean of approximately 18%) of

Supporned by the University Paris-Diderot, the French National Instinte
of Health and Medical Research (INSERM), the National Research
Program on Endocrine Disrupiors (CTME), WELMEC (3 Wellcome-
EFSRC Centre of Excellence in Medical Engineering; S.LB. and JE.),
the NIHR Leeds Musculaskeletal Biomedical Research Unit (S.1B. and
TE.) and Wellcome Trost grant (83113 (STB. and 1K),




FDA Continues
to Study BPA

It stands for Bisphenol A. It is a chemical used
B PAin the production of plastics and resins, such
as some water bottles and the coatings of

some food cans. It is also used in some consumer ¢ tives to
as compact discs and thermal cash register tapes. And it has these ther products,
generated controversy about its impact on human health and

Potential Concerns About BPA

development. 5 s

protect foc
and other contam

that people are
ATTHOLLT

sunnort that belief

Les BPA ciblent deux genes (kallikrein - related peptidase 4 (klk4) et enamelin) reponsables
de la sécrétion de la matrice de protéines de |I'émail et sa dégradation (afin de permettre la
croissance des cristaux d'émail)

sive research on eviewed chemical that enter the body, whether
hundre ther studies i it's an adult or a child, are rapidly
uing to address qu metabolized and eliminated.







In conclusion, we showed evidence of the genetic in-
fluence on MIH. This resultis in agreement with the mul-
tifactorial idea of the MIH aetiology, but to prove this,
further studies enrolling larger, well-diagnosed and dif-
ferent ethnic populations are necessary to expand the in-
vestigation of the genetic and environmental factors as
well as the gene-environment interactions that might in-
fluence the occurrence of MIH.

Family-Based Genetic Association for
Molar-Incisor Hypomineralization

Family-Based Genetic Association for Molar-Incisor Hypomineralization.
Jeremias F, Piermi RA, Souza JF, Fragelll CW, Restrepo M, Finotl LS, Bussaneli DG, Cordeiro RC,

Secolin R, Maurer-Morelli CV, Scarel-Caminaga RM, Santos-Pinto L.
Caries Res. 2016:50(3):310-8. doi: 10.115%/000445726. Epub 2016 May 14.




Abstract

Molar-incisor hypomineralization (MIH) is a condition that is
defined based on its peculiar clinical presentation. Reports
on the etiology of the condition and possible risk factors are O the Etiology of Molar-incisor
inconclusive and the original suggestion that MIH is an idio- Hypm't
pathic condition is often cited. Our group was the firstto @ =~

suggest MIH has a genetic component that involves genetic

variation in genes expressed during dental enamel forma-

tion. In this report, we provide a rationale to explain the pref-

erential affection of molars and incisors. We suggest that

MIH is a genetic condition based on its prevalence, which

varies depending on the geographic location, and the evi-

dence that on occasion second primary molars, permanent ol
canines, and premolars can show signs of hypomineraliza-

tion of enamel when molars and incisors are affected.

KARGER

On the Etiology_of Molar-Incisor Hypomineralization.

Vieira AR, Kup E.
Caries Res. 2016;50(2):166-0. doi: 10.1152/000445125. Epub 20
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Exploring the association between genetic and environmental
factors and molar incisor hypomineralization: evidence from a

twin study

RAFAEL JOSE PIO BARBOSA TEIXEIRA

CAVALCANTE QUEIROZZ, FAUSTO MEDEIROS MENDES

1 MATALIA SILVA ANDRADE

1 LISANCA CARVALHO
* MARCOELI SILVA MOURA (3",

LUCIA DE FATIMA ALMEIDA DE DEUS MOURA' & MARINA DEUS MOURA LIMA'

"Department of Pathodogy and Dentistry C

Dentistry, Federal University of Piaud, Tere

Conclusions. The greater concordance in the diagno-
sis of MIH among monozygotic twins indicates a
genetic influence, although environmental factors,
such as family income and hemorrhage during preg-
nancy, are also associated with the occurrence of MIH.

R T T OO S O OO AT S C VT e AR e
ment of molar indsor hypomineralization | MIH)
between monozygotic and dizygotic twin pairs and
the association with environmental factors.

Design. The sample consisted of 167 pairs of twins
{815 years old), 94 monozygotic and 73 dizy-
gotic. The parents answered a guestionnaire on
sodindemographic data and pre-, per-, and post-
natal health. A dental examination was performed

. School of Demisiry, Federal Universi

of Piaui, Teresina, Brazil, “School ol

, Brazil, and “School of Dentistry, University of a0 Pauls, Sao Paulo, Brazil

Ly B o = e e o L e e e e
10.44), above two wages (P= 0,007, PR = 4.60,
95% CI: 1.51-14.05), and gestational hemorrhage
(P =0.032, PR = 5.70. 95% CL: 1.16-28.14).

Conclusions. The greater concordance in the diagno-
g5 of MIH among monozygotic twins indicates a
genctic influence,  although environmental factors,
such as family income and hemorrhage dunng preg-
nancy, are also associated with the ocourrence of MIH.

Intreduction

Molar incisor hypomineralization (MIH) is a
qualitative defect of dental enamel that affects
the permanent first molars, often in associa-
tion with the permanent incisors'. The preva-
lence of this condition varies from 2.8% 1w
44.0%*. Hypomineralized teeth are more sus-
ceptible 1o post-eruptive disintegrations of the
enamel, and area risk factor for hypersensitiv-
ity and dental hygiene problems?®. In addition,
this defect has a negative impact on patient
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quality of life and represents a challenge for
dental surgeons®,

It 5 assumed thar the MIH etiology is
multifactorial®, since several factors have
been associated with the condition”. Consid-
ering that ameloblasts are very sensitive cells
and amelogenesis is genetically controlled’,
genetic susceptibility may be assodated with
the pathogenesis of MIH*''. An association
has been observed between variations in the
AMEN, ENAM, TUFTI, TFIP11®, and SCUBEIL
genes and greater susceptibility 1w MIH®:
however, environmental factors that act dur-
ing enamel formation may also
with the function of the proteins expressed
by these genes *'".

The specialists have emphasized that twin
child research can help elucidate the possible

interfere

IAPD and Fofin Wiley & Sons A/S. Published by John Wiley & Sons Lid




20 7% des familles ont au moins un membre supplémentaire
avec au moins une dent avec du MIH

Les données obtenues aupres des jumeaux de type monozygotes
démontrent une plus grande concordance que celles obtenues a
partir de jumeaux hétérozygotes, et ce, autant au niveau du

phénotype classique que celui au niveau des dents primaires

Un groupe de chercheurs a estimé qu'environ 20 % de
la variation de cas de MIH observés dans la population
pouvait étre expliqué par un facteur génétique
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é‘riologie multifactorielle

avec une composante

et une composante environnementale

et une composante génétique

The plausibility of MIH being a multifactorial condition,
with systemic, environmental, and genetic components, is now

generally accepted.

31-33

vpomineralization.

Tagelsir A JA,

Pediatr Dent. 2018 Jul 15;40(4):

. molar-
eralization: a critical review. Int J Paediatr
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the association between genetic and environmental factors
and molar incisor hypomineralization: evidence from a
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Dépistage a la maternelle 5 ans

A risque élevé de carie dentaire ?

Besoin évident de traitement

. douleur a la mastication

L4
Evaluati ] vec |I'hypomineralisation
( triade : carie dentaire et destruction post-eruptive )

Fluorure Diamine d'argent

SPTI - Suivi préeventif individualise

Intensite !JUQINZ!J‘J"QZ ou adaptee ? ( exemples : > 2 applications de vernis fluoré, > 2 SPI par année )

2° année primaire, sélecti s enfants / agents de scellement

Scellant

Scellant conventionnel vs Scellant de verre ionomere

Scellant conventionnel prétraitement a I'hypochlorite de sodium 5 %
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The tooth-surface caries ratio rises as the severity of hypomineralization increases’. This could be because
opacities in the cream to brown color range are more porous® and more susceptible to PEB, and PEB, in turn,
exacerbates the caries and increases its severity. Kosma et al.** observed that the more severe the MIH the greater
the caries, which agrees with Pitiphat ef al.”, who found that caries lesions are 10 times more frequent in teeth
with PEB (severe MIH) than in teeth that only have opacities (mild MIH). Elfrink ef al.*’ observed that the mean
density of the hydroxyapatite in opacities in the yellow to brown color range is 20% to 22% lower than in sound
enamel, while the difference is almost nonexistent in white opacities. The results of the present study have also
shown that the caries is far greater in surfaces with severe MIH than in surfaces with mild MIH or no MIH.

to dental caries

Degree of severity of molar incisor hy
Negre-Barber A : tala-Pizarro M, Almerich-Silla JM.
Sci Rep. 2018 Jan 193011248, doi: 10.10358/541583-018-18821-0.

SCIENTIFIC REP{:{:}RTS

' Degree of severity of molar incisor
hypomineralization and its relation
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DONNEES PROBANTES

Suite a un examen de dépistage effectué en début
d'année scolaire, a la maternelle, par une hygiéniste

du secteur publique, visant a référer chez le dentiste 3 7
les cas de caries dentaires ayant atteint la dentine et

qui nécessitent un besoin évident de traitement .. Combien

\d'enfan'r ont consulté un dentiste pendant l'année scolaire ?




Deéepistage dentaire scolaire au Québec

Programme public de services dentaires préventifs |
Plan d’action de santé dentaire publique 2005-2012

Bilan régional des activites, Montréal — Suivi préventif individuel, maternelle

1998-1999 2003-2004 2007-2008

45,2 % 46,8 % 46,3 %

BET
(1302) (1238) (1356)

Orientés vers le 97,7 % 98,4 % 99,9 %
cabinet dentaire (1273) (1218) (1354)

44,3 % (564) 29,9 % (364) 35,5 % (453)

Visite dentaire _ _ _ _ _ _
fin maternelle fin maternelle fin maternelle

Movenne - 3 années ﬁ 36,5 %
fin maternelle

Genereuy, M. 2000, 2005, 2009w santepub-rtloc. caPublicationid entaireiservic e himl
sy’ 5 antepub-mitlgc.ca/Public ationid entairesa ctivite2 00 3-04  him|

wawy S antepub-mitl.ge.calPublic ationip dfid entairedilanaction20052012 . pdf
Adapté de : Veilleux, G. Le dépistage dentaire scolaire, une activité efficace? Cercle d'étude en santé dentaire publigue, 19 janvier 2010
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MIH-Léger (seulement des opacités)

MIH- Modéré (PEB)

MIH-Sévere
(PEB dans la dentine +
restauration atypique)
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Prevalence of Hypersensitivity in
Teeth Affected by Molar-Incisor
Hypomineralization (MIH)
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Abstract

Aim: This study aimed to investigate the prevalence of hy-
persensitivity in molar-incisor hypomineralization (MIH)-af-
fected molars through a census carried out in 8-year-cld
schoolchildren. Metheds: Examinations were conducted by
a calibrated examiner, using the Nyvad criteria for caries di-
agnosis and a new criterion for MIH assessment. For hyper-
sensitivity assessment, all MIH-affected molars were includ-
ed. Nonaffected molars from the same child were used as
controls. Air blast reaction was measured using the Visual
Analogue Scale (VAS) and the Schiff Cold Air Sensitivity Scale
(SCASS) scale, while tactile hypersensitivity was scored using
VAS only. Statistical analysis was performed using the Krus-
kal-Wallis test followed by Dunn’s multiple comparisons test
for quantitative data. x* was used for the comparison of cat-
egorical data. Results: In total, 631 childran were assessad,
of whom 102 had MIH-affected molars (16.1%). Ofthese, 51.7
and 8.7% presented enamel and dentin carious lasions, re-
spactively. Regarding the number of teeth, 239 molars were
MIH affected (59.8%), with 188 (78.7%) being dlassified as
mild (opacities only), 20 {8.4%) as moderate (posteruptive
enamel breakdown), and 31 (13%) as severe (posteruptive

breakdown involving dentin/atypical restorations). Hyper-
sensitivity was recorded in only one control molar, while the
prevalence of hypersensitivity in MIH-affected molars was
34.7%, being of low intensity and more prevalent in moder-
ate (55%) and savere cases (51.6%) thanin mild cases (29.8%,
p = 0.008). An association between hypersensitivity and the
presence of mild and moderate cases was observed. Al-
though the same assodation was observed for severe cases,
it was not considered a reliable information as 90% of the
MIH-affected molars with posteruptive breakdown involy-
ing dentin were affected by carious lesions. It is known that
dental caries is a confounding factor for the presence of hy-
persensitivity. Cenclusions: Hypersensitivity was significant-
ly higher in MIH-affected molars than in nonaffected molars,
being assodated with MIH teath presenting opacities and
posteruptive enamel breakdown. £ 0195 Karger AG, Basel

Introduction

Molar-incisor hypomineralization (MIH) is a qualita-
tive developmental defect of the enamel that was first de-
scribed in the literature in 2001 [Weerheijm et al., 2001].
It is clinically characterized by the presence of demarcat-
ed opacities that can vary in color from white to yellow-
brownish, which asymmetrically affects 1 to 4 first per-
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Table 1. Prevalence of hypersensitivity according to MIH severity

MIH severity

Hypersensitivity

[}fes \

no

Total

Mild (MIH 1)
Moderate (MIH 2)
Severe (MIH 3)

56 (29.7%)
11 (55%)

16 (51.6%) )

132 (70.3%)
9 (45%)
15 (48.4%)

N, —
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Test avec un jet d'air, Echelle SCASS
(Schiff Cold Air Sensitivity Scale)

3-Way Dental Air Water Spray

Professional and practical tools for teeth treatment,

1. 90°
2. 1 cm.

3. 1 seconde

Seulement en présence du compresseur !
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Test au toucher avec un explorateur, Echelle VAS
(Visual Analog Pain Scale)
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Molar mcisor hypomineralization treatment
with casein phosphopeptide and amorphous
calctum phosphate in children

n =40 Ages : 8-13
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Observance
ABSTRACT thérapeutique

BACKGEOUND: The purpose of this study was to evaluate the sensitivity of teeth with MIH in children before and after

the use of a tooth mousse containing casein phosphopeptide and ammg:hous calcium phosphate (CPP-ACEE[.
METHODS: Ferty patients, both males and females, aged from 8 to 13 years old that had a molar with MIH hypersensi-
tivity were included in this study. In the test group (20 subjects). a tooth mounsse with CPP-ACP was used while fluonde
toothpaste was used in the control group. Dental sensitivity to mechanical and thermal stimnli was evaluated before (T0)
and 120 days after the beginning of the treatment (T1).

RESULTS: In the test group, the thermal sensitivity decreased significantly (P<20.05) from T0 to T1 (2.4=0.6 to 1.1=0.4)
while in the control group resulted very similar (from 2 3=0.5 to 2.2£0.4). Siﬂ]ﬂﬂl;:li}’_ mechanical sensitivity decreased
significantly (P<0.03) from 7.8=1 to 3.820.6 while in the control group decreased not significantly (from 7.5+1.3 to
7.2=0.8). No significant difference (P=0.05) was observed by comparing males with females.

CONCLUSIONS: The use of the remineralizing agent containing CPP-ACP resulted in a significant improvement in

rd Kl °
Amelioration
dental sensitivity in patients with MIH.

(] (] (] [
(Cite this article as: Pasi M, Giuca ME, Scatena M, Gatto R, Camso 5. Molar incisor hypomineralization treatment with ca- s ' n ' f ' Cat ' ve
sein phosphopeptide and amorphous calenum phosphate in chuldren. Minerva Stomatol 2018;67:20-3. DOL 10.23736/50026-
4970.17.04086-9)
Key words: Hypomineralization - Dental enamel - Children - Therapy.

CONCLUSIONS: The use of the remineralizing agent containing CPP-ACP resulted in a significant improvement in
dental sensitivity in patients with MIH.
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with frequent involvement of the ine1sors.! are constantly being published. Its prevalence

However, the definition of MIH specifically ranges from 2.4% to 40.2% throughout the
excludes the defects of the incisors, when they ~ world’s pediatric population, 1n relation to the
are isolated without the involvement of the country and age groups in which it is found *
molars 2 The origin of MIH is subject to controversy in

MIH is a deficit in the mineralization pro-  scientific literature, and its exact pathogenesis
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Though Biondi et al. % Ozgul et al.:ﬂ'5 Bakkal et al.,*® and Pasini
I_f-lr.ﬁ

reported positive results after applying CPP-APC pastes, its

et a

effectiveness as desensitizing and remineralizing agent has been
d74.78-82

questione and long-term clinical trials with large samples are

needed to validate the results before its widespread recommendation.

B . . . . . J Esthet Restor Dent. 2019 Jan:31{1):26-39. doi: 10.1111jerd.12420. Epub 2015 Oct 4.
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Effect of Fluoride Vamish on Enamel Remineralization

Effect of Fluoride Varnish on Enamel Remineralization
in Anterior Teeth with Molar Incisor Hypomineralization

51 sujets

1 application par semaine x 4 semaines

Manuel Restrepo*/ Fabiano Jeremias®*/ Lourdes Santos-Pinto***/ Rita CL Cordeiro****/ Angela CC
Z-uanon 4 o e o ok

Objective: The sbjective of this study was to investigate the effect of fhuoride varmish on remineralization of
anterior teeth affected by Molar-Incizsor Hypomineralization (MIH) by means of Cuantitative Light-Tnduced
Fluorescence- OLF. Study design: Fifiy-one healthy 8 — 12- year-old children were selected according to
different clinically diagnosed levels of MIH, proposed by the Euwropean Academy of Pediatric Denfistry
(2003} {considering the most severe lesion per patient, n= 31 lesions), and randomly divided info tweo groups:
(1) four applications of 5%% NaF varnish, with one-week interval, and (2) usual home care- contrel. At each
visit, the mean change in fluorescence and area of lesion were measured by OLF. The data were analyzed
by repeated measures ANOVA and Tukeys test. Results: All patients showed enamel alterations in first
pearmanent molars and incisors, frequently with two molars affected by MIH (41.1%3). There was no statically
significant difference in the mean of fluorescence and area of lesion betwesn groups over the studied fime.
Conclusion: We observed no fivorable effect on the remineralization of MIH lesions in anterior teeth after

TEST : QLF (fluorescence)

Conclusion :

Jour applications of fluoride varnish.

Eey words: Fluorescence; Fluoride; Molar Incisor Hypomineralization; Tooth remineralization.

INTRODUCTION
olar Incisor Hypomineralizadon (MIH) is an enamal
defect that mainly affacts permanent first molars, while
permanent incisors are often affected to 3 lower dagres
and with variable severity. The eticlogy iz unclear, howewver,
etiological associstions with systemic conditions, environmental
insults during the child’s first 3 years of life, and genetic vanations
have been implicated. '
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Clinically, MIH may present as discrete opacites, with color
ranging from white to yellow-brown, asymmetrical in appear-
ance and sharp demarcation between sound and affectsd enamel *
Commonly the enamel of one molar can be severely affected whilst
the enamel] of the contra-lateral molsr is clinically unaffected, or
has only minor defecrs.® These teeth are porous.” impacting on oral
health, which can lead to unusual cavitation, ename] disintegration,
hypersensitivity, secondary caries, afypical restorative treatments,
loss of filling: and extraction of the affected teeth. Consequently, the
affected teeth often require repeated treatment.”

Treamment of teeth affected by MIH consists of 3 minimally
invasive approach by reinforcing and protecting the existing dental
suctre.™" Cares remineralizing agents are often recommended
for MIH management in order to incresse minersl comtent of the
hypomineralized areas, however, scientific evidence of the effective-
ness of this treatment is still Hmited. After over 50 years of clinical
success, fluoride serves as the gold standard remineralizing mgent.
When fluoride is applied on teeth, there is precipitation of minerals
(calcium fluoride-like deposits and fiuorapatite).” Calciom fluoride
serves a3 3 source of finoride for the formation of fuorapatite, thereby
inhibiting demineralization and enhancing remineralization. '

Fesearchers have shown sn increasing interest in non-destruc-
tive methods for the quantitative assessment and longimdinal
monitoring of mineral changes in enamel such as Cuantitative
Light-Induced Fluorescence- QLF. QLF iz a system based on the
mezsurement of loss of fuorescence subsequent to enamel demin-
eralization. JLF has also shown the ability to detect and quantify
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Conclusion: The results of this study revealed that
gender is an important factor in the sensitivity of teeth with MIH. Desensitizing agents effectively reduced
the hypersensitivity of teeth with MIH. CPP-ACP paste was found to be more effective, and ozone therapy
prolonged the effect of CPP-ACP paste.

Clinical Evaluation of Desensitizing Treatment for Incisor Teeth...

2 interventions seulement

At four weeks, followmng the recording VAS scores, the treat-
ment protocol was repeated. and responses to cold stimuli were
recorded immediately and afier 8 weeks (three months after the
initial treatment).

Clinical Evaluation of Desensitizing Treatment for Incisor Teeth
Affected by Molar-Incisor Hypomineralization

Betiil Memis Ozgiil* / Sinem Saat ** / Hayriye Sénmez*** / Firdevs Tulga Oz=***

Backgronnd: Sensitivity complaints are commonly observed in teeth affected by MIH (molar incisor
hypomineralization). Aim: This study aimed to evaluate the hypersensitivity observed in MIH-affected
teeth and the effect of desensitizing agents applied with and without ozone to incisors affected by MIH
Study Design: The first part of the study included 120 teeth from 42 patients with MIH These 42 parients G‘fﬂup ] -
included 33 children with 92 incisor teeth with a Vas score of =30, and these 92 incisors were included -
in the second part of the study. The patients included in the second part were divided into three main
groups and six subgroups. The main groups included the following: fhuoride, CFP-ACF and CPP-ACP with
Juoride. Each main group was divided into two subgroups: one with ozone use and one withour ozong use.
Results: Girls exhibited significanily more sensitivity compared with boys (p=0.03). There were significant
decreases in hypersensitivity compared to baseline in all of the groups (p=0.03). There were no differences
ameng the groups at the end of the study (p=0.05). Conclusion: The results of this study revealed thar

1A: Fluoride Varnish (n=15): A few drops of Biflorid 12 (Voco,
Germany) were applied with a cotton pellet using a gentle but
firm mubbing motion. After 120 seconds. excess material was

the Iypersensitivity of teeth with MIH. CPP-ACP paste was found ta be more effective, and ozone therapy e T r
prolonged the effect of CPP-ACF paste. mlxd away.
Keywords: Hyparsensitivity, MIH, CPP-ACF, Children

INTRODUCTION
he term molar incisor hypomineralisation (MIH) defines a
I simation in which hypominerslization of one or more first
permanent molars is clinically noted sud in which incisors
are Sequently affected ' For a clinical diagmosis of MIH, the four
first permanent molars and eight incisor teeth should be examined
for demsreated opacities
Sensitivity complaints are commonly associated with MIH. Hot
and cold or sweet drinks and meals, tootibrushing and even air flow
may lead o hypersensitivity in parients with MIH.™ Due to this
sensitivity, patients may have dificulty maintining adequate oral
hygiene, and in severe MIH cases, affected molars face the risk of
caries, especially immediately after eruption **
To increase mineralization and eliminate sensitviry, remineral-
ization therapy is recommended as s00n as an MIH defuct is identi-
fied *" Topical finoride application in ither gel or varnish form may
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Clinical evaluation of desensitizing treatment for incisor teeth affected by molar-incisor

be used 1o inhibit sensitvity and demineralization. * Recently, dental
products contsining casein phosphopeptide-amorphous calcium
phosphate {CPP-ACP) have also been recommended for remineral-
ization and inhibition of sensitivity.'* However, to our knowledge,
there is no smdy in the literarre addressing the eliminarion of sensi-
tivity in teeth affected by MIE.

Ozome has besn widely nsed for disinfecting drinking water for
over 100 years." More recently, ozome has been wsed as a disin-
fecting agent for removable prosthetics'’ and dental umits,” as an
antibacterial sgent during caries removal™ and in root cansl tresi-
ment " Several studies have shown that ozone also incresses the
diameter of dentin tubules, which could facilitate the ingress of
minerals.*"?

This study simed to evaluate the short-tenm desensitizing effect
of desensitizing szents applisd with and without ozone to incisors
affected by MIH.

MATERIAL AND METHOD

A research protocel was submirted to the Ethics Committee of the
Ankara University Faculty of Dentistry in Ankara, Turkey, and oral
and written informed consent was given by parents/guardians of the
smdy paricipants.

The study was conducted in two parts. The first part of the
smdy was conducted on a population of children disgnosed with
MIH during a visit to our clinic between Jannary 2011- March 2011.
In total, 42 children agad 7-12 with 120 anterior teeth affactad by
MIH were included in this part of the study. Subjects were grouped
according to sex, lesion color (whitecream yellow-brown) and
tooth location (mandible, maxilla). Only patients with one or more
pairs of lesions ware inchuded Teeth disgnosed with MIH were
evaluated for sensitivity to cold stimmli by fwo practitioners using a
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hypomineralization.

Ozgul BM, Saat 8, Sonmez H, Oz FT.
J Clin Pediatr Dent. 2013 Winter;38(2):101-5.

1B: Ozone + Fluoride varnish (n=15): Teeth were treated with
ozone gas delivered using an OzonyTronX (Mymed GmbH,
Rosenheim Germany) oxygen activation generator for 120 s
at a sefting of 1 with the mushroom-tip (GI probe) supplied
with the generator. Following ozone application, a few drops
of Biflorid 12 were applied as described above.

Group 2:

2A: CPP-ACP Paste (n=15): A small amount of GC Tooth Mousse
(Recaldent™, Australia) was applied as described above for
fivoride varnish.

2B:0Ozone + CPP-ACP paste (n=15): Teeth were treated with

ozone gas as described above. Following ozone application,
GC Tooth Mousse was applied as described above.

Group 3:

3A: Fluoride-containing CPP-ACP paste (n=16): A small amount
of MI Paste Plus (Recaldent™ Australia) was applied as
described above for fluoride varnish.

3B: Ozone + Fluoride-containing CPP-ACP paste (n=16): Teeth
were treated with ozone gas as described above. Following
ozone application. MI Paste Plus was applied as described
above.
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Restrepo et and Ozgul et reported the reduction of

dental hypersensitivity in MIH-affected teeth after application of

fluoride varnish. These results are similar to those found by other

authors”> 77 in patients without MIH, who reported a decrease in

dental hypersensitivity after the use of fluoride varnishes. Thus, fluo-

ride varnish treatments may be considered a therapeutic option in

cases of MIH-related dental hypersensitivity.

. Madhavan S, Nayak M, Shenoy A, Shetty R, Prasad K. Dentinal

J Esthet Restor Dant. 2019 Jan;31{1):26-29. doi: 10.1111/4erd.12420. Epub 2018 Oct 4.
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Fig. 4/1. Approximation of fluoride uptake from (a) low concentration and (b) high con-
centration of fluoride by etched (carious), immature, abraded and mature sound enamel
[courtesy of Mellberg, 1982]. —
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Fig. 3/1. Diagrammatic representation of the gradient concentration of fluoride in
enamel. Fluoride concentration is the highest in surface enamel and decreases towards the
inner parts. a In unerupted teeth. b In erupted teeth from fluoride area. ¢ In erupted teeth
from non-fluoride areas [redrawn from Weatherell et al., 1977].
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- Le pH et la concentration en F dans la solution influencent le niveau de déminéralisation observée
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Figure 12.2 Calcium output for enamel during demineralization in solutions initially containing 2.2 mmol/l calcium chloride and 2.2 mmol/l potassium phosphate,
adjusted to the pH and fluoride [F] levels indicated. (For original figure refer to ten Cate & Duijsters, 1983a.)
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Bekes et al.>”

proposed the application of an arginine paste to MIH-
affected teeth in order to reduce the associated hypersensitivity. Argi-
nine promotes the sealing of the dentinal tubules, decreasing the
number of sensory afferents exposed, thus blocking the hydrodynamic

al.”? performed a meta-analysis on the

pain mechanism.”*”# Yang et

application of arginine toothpaste as a desensitizing agent and con-
cluded that an 8-week use decreased dental hypersensitivity. The

results are consistent with Bekes et al>’

who reported a significant
decrease in hypersensitivity 8 weeks after 2 applications of an argi-
hine desensitizing paste on teeth with MIH. Such results suggest that
arginine paste can be recommended as a desensitizing agent for teeth

affected with MIH.

39. Bekes K, Heinzelmann K, Lettner S, Schaller HG. Efficacy of desensi-
tizing products containing 8% arginine and calcium carbonate for
hypersensitivity relief in MIH-affected molars: an 8-week clinical
study. Clin Oral Investig. 2017;21(7):2311-2317.

. N . . . . J Esthet Restor Dant. 2019 Jan:31(1):26-29. doi: 10.1111/jerd.12420. Epub 2018 Oct 4.
. Sharif MO, Iram S, Brunton PA. Effectiveness of arginine-containing

toothpastes in treating dentine hypersensitivity: a systematic review.
J Dent. 2013:41(6):483-492 da Cunha Coelho ASE'2, Mata PCM?, Lino CA', Macho VMP3, Areias CMFGP?, Norton APMAP?, Augusto APCME.

Dental hypomineralization treatment: A systematic review.

. Yang ZY, Wang F, Lu K, et al. Arginine-containing desensitizing
toothpaste for the treatment of dentin hypersensitivity: a
meta-analysis. Clin Cosmet Investig Dent. 2016;8:1-14.
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Eruption incomplete,
sans occlusion

12 mois

18 mois

Fig.4 Progression of MIH severity
in the buccal surface of a first
permanent molar over 18 months. a
MIH yellow/brown opacity on the
buccal surface at baseline, b post-
eruptive breakdown of enamel on
the buccal surface after 12 months,
and ¢ the severity of MIH increased
to dentin exposure after 18 months




Results. Brown and yellow MIH opacities were at
higher risk for PEB and atypical restorations than
those of white ones, even alter adjustment for
clinical and demographic variables.

Conclusion. Teeth presenting mild MIH severity
associated with yellow and brown enamel opaci-
ties were at high risk for increase in severity ot
MIH than lighter ones. This result could help cli-

nicians determine a risk-based treatment for chil-
dren with MIH.

Increase in severity of melar-incisor hy pomineralization and its relationship with the colour of
enamel opacity: a prospective cohort study.

Da Costa-Silva CM, Ambrosano GM, Jeremias F, De Souza JF, Mialhe FL.
Int J Paediatr Dent. 2011 Sep;21(5):333-41. doi: 10.1111/].1365-263%.2011.01123 3. Epub 2011 Apr 6.
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Table 3. Adjusted RR for increase in severity of MIH at tooth level after 18 months’ follow-up.

Increase in Adjusted values*
Baseline MIH severity (FE)

Variables (N) N (%) RR 95% Cl

Colour of MIH opacity )
White :
Yellow : 1.72-16.76
Brown : 2.94-30.44

Years of age
=10 years : : 1.01-3.06
<10 years

Caries increment

>0 : : 1.28-8.33
0

*Poisson regression.
RR, Relative Risk; MIH, molar—incisor hypomineralization.




Table 1. Increase in severity of MIH according to the colour of enamel opacity after 18 months.

Increase in severity of MIH at follow-up

Mild PEB Extensive
Colour of MIH (limited to PEB (enamel Atypical
(baseline) enamel) + dentine) restorations
Type of teeth n (%) n (%) n (%)

Molars White — 83 (31.5) (3.6) - -
Yellow — 148 (57.4) 1) 9 (6.2) 11 (7.6)
Brown — 31 (11.2) 6(14.3) 4 (17.8)

PEB, posteruptive enamel breakdown; MIH, molar—incisor hypomineralization.
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Breakdown of demarcated opacities related to molar-incisor
hypomineralization: a longitudinal study

Aline Borburema MNewves' - Gabriela Caldeira Andrade Americano ' - Daniella Varela Soares ' - Vera Mendes Soviero -2
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MIH-Lésions blanches

MIH- Lésions jaunatres

MIH-Aggravation PEB

Breakdown of demarcate
study

Neves AB. Americano GCA ares DV, Soviero Wi,
Clin Oral Investig. 2012 Feb; 2 -515. doi: 10.1007/s00754-0128-2479-x. Epub 2018 May 3.




The present study showed that demarcated opacities in permanent
first molars related to MIH might breakdown with time. Yellow-
brownish opacities broke more than white-creamy ones. This
results are in agreement with previous findings reporting that
MIH tend to become more severe in older children [11] and that
opacities tend to aggravate over time [8, 12]. It has been already
confirmed in microstructural analyses of hypomineralized teeth
that the opacities represent areas, where the enamel presents low-
er mineral content and higher protein concentration in compari-
son to normal enamel. Therefore, the enamel in these areas might
be fragile and prone to breakdown [3, 4, 13, 14].

The higher occurrence of breakdown in the yellow-brownish
opacities in comparison with the white-creamy ones 1s support-
ed by in vitro studies showing that the mineral content in the
enamel is related to the color of the opacity [5, 15]. Yellow-
brownish opacities are more porous, have less mineral, and
present lower values of microhardness in comparison with the
white-creamy opacities |5, 15].

Tooth surfaces already showing
enamel breakdown at baseline tend to aggravate to breakdown
exposing dentin significantly more frequent, although around
half of them remained unchanged after 1 year.

Blanc < Jaune ou brun

Corrélé avec la
composition de |'émail
en minéraux

PEB - Destruction post
éruptive s'aggrave
avec le temps

Breakdown of demarcated opacities related to molar-incisor hypomineralization: a longitudinal
study.

Neves AB, Americano GCA, Soares DV, Soviero VM.

Clin Cral Investig. 2015 Feb:23(2):611-615. doi: 10 1007/500754-D18-2475-%. Epub 2018 May 3




Follow-up

No progression to breakdown EB DB + AR + EXT
Baseline n %0 n %o n %o Total
OP-W 72 83.7 16,3 % 2 23 12 14 86
OP-Y 53 58.2 41,8 % 13 14.3 25 27.5 91
EB 17 53.1 15 46.9 32

209

OP-W white-creamy opacity, OP-Y yellow-brownish opacity, £B enamel breakdown, DB dentin breakdown, AR
atypical restoration, EXT extraction

Table 1 Proportion of OP-W and
OP-Y detected in permanent first
molars at the baseline that

progressed to enamel breakdown
and OP-W, OP-Y, and EB that

progressed to dentin breakdown
after 1 year

Breakdown of demarcated opacities related to molar-incisor hypomineralization® a longitudinal
study.

Neves AB. Americano GCA, Soares DV, Soviero WM.

Clin Oral Investig. 2019 Feb;23(2):611-615. doi: 10.1007/s00754-018-2473-x. Epub 2018 May 3




Follow-up N

No progression to EB DB + AR + EXT
breakdown
Baseline Exposed n %o n %o n %o Total
to masticatory forces”?
OP-W No 9.1 % 30 90.9 0 0 3 9.1 33
16,3 % Yes 20,8 % 42 79.2 2 3.8 9 17 53
OP-Y No 44,0 % 28 56 8 16 14 28 50
41,8%  Yes 39.0% 25 61 5 122 11 26.8 41
EB No 7 70 3 30 10
Yes 10 455 12 54.5 22
209

OP-W white-creamy opacity, OP-Y yellow-brownish opacity, EB enamel breakdown, DB dentin breakdown, AR
atypical restoration, EXT extraction

Table 2 Proportion of OP-W and
OP-Y detected in permanent first
molars at the baseline that
progressed to enamel breakdown
and OP-W, OP-Y, and EB that
progressed to dentin breakdown
according to the type of tooth
surface after 1 year

Breakdown of demarcated opacities related to molar-incisor hypomineralization: a longitudinal
study.

Neves AB, Americanc GCA, Soares DV, Soviero Vv,

Clin Oral Investig. 2019 Feb;23(2):611-615. doi: 10.1007/500784-018-247%x. Epub 2018 May 3.




Sur 12 mois

Enfants dgés en moyenne de 8,8 ans Neves AB, Americano GCA, Soares DV, Soviero VM.

Oral Investig. 2019 Feb;23(2):611-615. doi: 10.1007/500784-0138-2479-x. Epub 2018 May 3
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Arresting Dentine Caries with Silver
Diamine Fluoride: What’s Behind It?

M.L. Mei', E.C.M. Lo', and C.H. Chu'

Abstract

Unlike other flucride-based caries preventive agents, silver diamine fluoride (SDF) can simultanecusly prevent and arrest coronal and
root dentine caries. The profound clinical success of SDF has drawn many clinicians and researchers to study the mechanism of SDF
in arresting dentine caries. This critical review discusses how silver and flucride contribute to caries arrest. in terms of their effects on
bacteria as well as on the mineral and organic content of dentine. Silver interaces with bacterial cell membrane and bacrerial enzymes,
which can inhibit bacterial growth. Silver can also dope into hydroxyapatite and have an antibacterial effect on silver-doped hydroxyapatite.
Furthermore, sibver is also a strong inhibitor of cathepsins and inhibits dentine collagen degradation. Early studies proposed that silver
hardened caries lesions by forming silver phosphate. However, recent studies found that Fttle silver phosphate remained on the arrested
dentine lesion. The principal silver precipitate was silver chloride, which could not contribute to the significant hardening of the arrested
lesions. On the other hand, flucride enhances mineral formation by forming fluorohydroxyapatite with reduced solubility. A significant
increase in microhardness occurs with an elevated level of calcium and phosphorus but not silver on the surface layer of the arrested
dentine caries lesion following SDF treatment. Fluoride also inhibits matrix metalloproteinases activities and therefore inhibits dentine
collagen degradation. The combination of silver and fluoride in an alkaline solution has a synergistic effect in arresting dentine caries. The
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The principal silver precipitate was silver chloride, which could not contribute to the significant hardening of the arrested
lesions. On the other hand, fluoride enhances mineral formation by forming fluorohydroxyapatite with reduced solubility. A significant
increase in microhardness occurs with an elevated level of calcium and phosphorus but not silver on the surface layer of the arrested
dentine caries lesion following SDF treatment.

rium lies within the diamine-silver ion (Chu and Lo 2008k).
The stability of the reagent is crucial in armesting the progress

R T R O S T T g vy

trreversible and could spread rapidly. Hence, the traditional
management of dentine caries has focused primarily on treat-

ment via the excision of discased tissues and the subsequent
restoration of the defect. It should be noted that mechanical
tooth preparation is a destructive and imeversible procedure in

J Dent Res. 96(10):1122-1128.

dental clinicians. SDFs ability to halt the caries process and to
simultaneously prevent the formation of new caries makes
SDF different from other carics-preventive agents, such as
sodium fluoride (5%) and stannous fluoride (2% to B%)
(Rosenblatt et al. 2009). Clinical trials reported the success of
using SDF to arrest coronal caries (Chu et al. 2002) and root
caries (Tan et al. 2010). A meta-analysis found that the overall
carics arrest rate for SDF was 81% (Gao ct al. 2016).

SDF solution is composed of dismine-silver ion and fluo-
ride ion. Diamine-silver 1on is a complex produced by attach-
ing 2 ammonia molecules to a silver lon. Ammeonia is a stronger
field ligand than water is in the spectrochemical series.

of caries. In a study that measured concentrations of flucride
and silver ions in several commercially available SDF prod-

uete nosionificant chanae in the fluodde and silver ion cone

‘Mei ML, Nudelman F, Marzec B, Walker M, Lo ECM, Walls AW, Chu CH.
2017. Formation of fluorohydroxyapatite with silver diamine fluoride.

(Fung et al. 2018). Manufacturers have not disclosed all of the
ingredients in their SDF products, so the ingredients of differ
ent brands of SDF products may vary. According to the avail-
able information, a SDF product (Canestop 30%4%; Bicdinamica)

Faculty of Dentistry, The University of Hong Kong, Pokfulam, Hong
K.ong SAR, China
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M.L. Mei', F. Nudelman?, B. Marzec?, .M. Walker?, E.C.M. Lo',
A.W. Walls’, and C.H. Chu'

Abstract

Silver diamine flusride (SDF) iz found to promote remineralization and harden the earicus lesion. Hydroxyapative erystallization iz a
crudial process in remineralization; however, the role of SOF in erystal formation is unknown. Wve designed an in vitro experiment
with caleium phosphate with different SDF concentrations (0.38, 1.52, 2.66, 3.80 mg/mL) to investigate the effect of this additive an
the nucleation and growth of apatite erystals. Two contral groups were also prepared—ealcium phosphate ['CaCI!'ZH:O + K=HF‘D‘ in
buffer solution) and SDF (Ag{NH,]F in buffer solution). After incubation at 37 °C for 24 h, the shape and organization of the crystals
were sxamined by bright-field transmission electron microscopy and electron diffraction. Unit eell pararneters of the obtained eryzmls
were determined with powder X-ray diffraction. The vibrational and rotational modes of phosphate groups were analyzed with Raman
microscapy. The transmission electron microscopy and selected-area electron diffraction confirmed that all selids precipitated within
the SDF groups were erystalline and that there was a positive correlation between the increased percentage of erystal size and the
concentration of 5DF. The powder X-ray diffraction patterns indicated that Suorahydroxyapatite and silver chloride were formed in
all the SDF groups. Compared with caleium phosphate cantral, 2 contraction of the unit cell in the a-direction but not the c-direction
in 5DF groups was revealed, which suggested that srall localized fluoride anions substituted the hydroxyl anions in hydroxyapatite
crystals. This was further evidenced by the Raman specera, which displayed up-field shift of the phosphate band in all the SDF groups and
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In summary, the present study demonstrated that SDF reacts
with calcium and phosphate ions and produces fluorohydroxy-
apatite. This preferential precipitation of fluorohydroxyapatite
with reduced solubility could be one of the main factors for
arrest of caries lesions treated with SDF.

20013); ex vivo studies investigated the collected exfoliated pri- 'Faquicy of Dentistry, The Uneversity of Hong Kong. Hong Kong SAR.
mary teeth from the SDF clinical trials and found that a hard- China
ened and highly mineralized zone was formed in the outermost Eﬁﬁ;ﬂli‘*‘w of Chemistry, The University of Ednburgh.
150 pm of an SDF-treated carious lesion (Chue and Lo 2008; 3
Mci.p[Jm. Cao, Lo, et al. 2014). Silver has a well-known anti- Edinburgh Denval Instinute, The Liniversicy of Edinburgh, Edinburgh. LIK
bacterial effect, and previous studies demonstrated that SDF Correspending Authors:
inhibited cariogenic biofilm formation (Chu et al. 2012; Mei,  ©H- Chu, Faculty of Dentistry. The Universiy of Hong Kang, 34
Clu, et al, 2013; Mei, Li, et al. 2013). E”:’:;f::;‘&:m““"‘ SAR, Chira.

However, only a few publications report the mode of action AW, Walls, Edinbsurgh Dental Instituse, Lauriston Bulding (Fourth
of SDF on mineralized tisswe. Yamaga et al. (1972) suggested Floear), Lauriszan Place, Edinburgh EH3 SHA. UK.
that the formation of calcium flecride (CaF ) and silver  Emal: angus walls@ed.ac uk
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Prevention of Dental Caries by Silver Diamine Fluoride

Compendium

Canlin

Image 3 of 3
Fig 3. SDF can stain erupting enamel. SDF was applied to the upper incisors while they were still erupting.
fneatment vas immature and porous. mgnmcant amcunts of 4Iv d

o

note that permanent teeth crowns can enter the mouth incompletely mineralized. 'While enamel
always goes through a maturation process for years after eruption, in some patients (who do not
ave amelogenesis imperfecta) the emerging enamel is actually porous '"'I’['—ll-.'.." =
s to close.?® This concern is compounded because enamel hypo r1|ru—rdl

Application to erupting teeth in esthetic areas should be considered with caution. It is important to

caries risk, and. thus, the children who would benefit most from the

the highest risk for stain. Figure 3 shows an example of s

applied. The enamel surface gingival to the dark
enamel may have been more subtly stained. The inci
the enamel was no longer susceptible to stain after being bathed in saliva for a few we E'l'E-.
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Adhesion to Enamel of Teeth Affected by Molar
Incisor Hypomineralization: Literature Review

SUMMARY Apastolina Theocharidon, Konstantings
Background/dim: Molar icizor hypomineralization MIH i o Arapostathis

gualitative defect of systemic origin, qffecting parmanent first molars and Department of Paediatric Dentistry, Aristotle
aqiten permmment mcisors. The reatmeny modaliies can mclude amongst Unmversity of Thessaloniki, Greace

others, fizzure sealaniz for prevention qf dental carer and composite
restorarions. Both regquire adhesion fo tooth structure. The aim of thir study
waz fo meview ihe literatume on the adbesion fo enamel qfecied by MIH.
Marerial and Merhods: 4 zearch of PupMedMedling, ResearchGare
and Goegle Scholar waz performed and limited bevween 1003, when the
Judgement criteria for MIH were set, and 2016, Thirp-three papers ware
considered relevant o the subject including five fn vive and zix in vitro
srudtes. Smdies imolving lezz than ren reeth ware excluded. Resnlrs: A four-
year clinical trial showed that the application af a total-efch 2-siep adhesive
ysiemi prior fo sealant placement iz superior fo the etch-seal fechmique.
Derpite the high success rate of composite mestorafions shown in three
chinical longimdingl studies, there are conflicting resuls over self~eich being
supgrior fo fotal etch adhesfve pstems. Premreanng the emamel surfce,
prior fo the adhesnve system, with fluoride preventmve selufions could reduce
the mitroleakage under orthodontic brackets. Three in vitroe sudies provide
imconsistent data abour NaOC! pretreating potentials fo improve adhesion
qf composite restoranions. Resin infiltrarion, prior fo resin mestorations,
could improve the microhardness of defected enamel, which may lead fo
mereazed bond srength, especially in combination with NaOC! pretreamment.
Conclusions: Adhesion to emamel qifeced by molar incisor ypomeralizarion
Iz impferior compared o normal enamel. Sealanz applied with the erch-bond-
seal teckmigue have greater retenfion than with the efch-zeal rechmique.
Further research iz reguired fo provide evidence of the gffectneness of the
adhesive syziem and pretreatment fo achieve optimal bonding fo MIH.

Conclusions: Adhesion to enamel affected by molar incisor hypomeralization
is inferior compared to normal enamel. Sealants applied with the etch-bond-
seal technique have greater retention than with the etch-seal technique.
Further research is required to provide evidence of the effectiveness of the
adhesive system and pretreatment to achieve optimal bonding to MIH.




Conclusions

Adhesion to enamel affected by molar incisor
hypomeralization i1s inferior compared to normal enamel.
Acid etching this enamel can cause more enamel loss and
exposure of its organic content, leaving an undesirable
etching pattern for bonding. The application of total-
etch 2-step adhesive system can increase the retention

of sealants. There 1s no evidence to support that self-
etching adhesive systems are more effective than total
etch systems when placing composite restorations.
Deproteinazation of the protein enriched MIH enamel
with NaOCl pretreatment could theoretically enhance
adhesion. Further prospective randomized clinical trials
are required to provide evidence based solutions to the
clinician to treat effectively teeth affected by molar incisor
hypomineralization.
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Bonding strategies for MIH-affected enamel
and dentin
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ARTICLE INFO ABSTRACT

Article history: Objectives. Aim of the present study was to eval
eived & August 2016 tissues affected by molar incisor hy'pc:"tnﬂ':hs:u

resin composite adhesion to dental hard
[H).

Received in revised form Methods. 94 freshly extra and ind: (&3 suffering MIH) were used. &8
11 July 2017 teath (35 with MIH) were ._-.Eﬂ for p-TES tests in enamel and dentin, 26 (18 with MIH) for
Acocepted 17 November 2017 gualitative evaluation. Specimens were bonded with Clearfil SE Bond, Scotchbond Universal,

and OptiBond FL. For MIH cted enamel, additional OptiBond FL groups with NaOCl and
Na0Cl+loon were investigated. Beside fractographic analysis, also qualitative evaluations
Keywords: were performed using SEM at different magnifications as well as histological sectioning.
Molar indsor hypomineralization Results. Highest p-TBS walues were recorded with dentin specimens (ANOVA, mod. LSO,
p<0.05). Results were independent of adhesive and dentin substrate (p = 0.0%). Pre-test fail-
ures did not occur in dentin spedmens. Sound enamel specimens exhibited significantly
n composites higher u-TBS values than MIH enamael (p<0.05). The two-step self-etch adhesive (Clearfil SE
Infiltration Bond) and the two-step etch-end-rinse adhesive (Scotchbond Universal) showed the lowest
walues in affectad enamel specimens (p < 0.05) with most pre-test failures 05). OptiBond
FL on affected enamel showed better results than Clearfil SE Bond (p . An additonal
pre-treatment of affected enamel with NaOCl or NaOCl and Icon did not enhance enamel
bonding (p=0.05), however, it caused less pre-test failures [p<0.05). Micromorphological
y=es revealed that oo ng produces a much less pro-
ng patter: -
resin-enamel bond was identified.
Significance. Bonding to porous hypominemalized MIH enamel is the limiting factor in adhe-
sion to MIH teeth. MIH-zffected dentin may be bonded conventionally.
@ 2017 The Academy of Dental Materials. Published by Elsevier Ltd. All rights reserved.

ntional phosphoric add e
affected enameal amn

1. Intreduction

Restoration of teeth suffering molar incisor hypomineraliza-
tion (MIH) is problematic due to both micromorphological
changes of tooth hard tisswes and pain history of respec-

* Corresponding a

. tive children [1]. Overzll clinical therapy outcome is infenior,
E-mail address:

(R Frankenberger).

7 ':I'he Academy GrDél-'I:]] Materials. Published by Elsevier Ltd. All rights reserved.
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ABSTRACT

Available online 20 March 2016

Kiywards:
Hypo mineralization
Banding

Hypocald fied Al

The aim of this paper was o systematically analyze the published literature on bonding adhesve resin o
hypomine ralized enamel, in onder to answer the questions: *Does resin dental adhesives achileve inferior
bonding to hypomineralized enamel when comparad o nomal enamel 7 “Does self-etch dental adhesves
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1. Introduction

Enamel is the outermaost layer of the crown of a tooth that protects

underlying dentin and pulp fissue [1]. Enamel does not have the

A5 2559 36 capacity to regenerate or repair It i composed predominantly of
inorganic structure, making up to 96% by weight and the emaining 4%




ABSTRACT

The aim of this paper was to systematically analyze the published literature on bonding adhesive resin to
hypomineralized enamel, in order to answer the questions: “Does resin dental adhesives achieve inferior
bonding to hypomineralized enamel when compared to normal enamel?” “Does self-etch dental adhesives
bond better to hypomineralized enamel when compared with etch-and-rinse adhesives?” “Does deprotei-
nization with 5% NaOCl before adhesive application procedure enhance bonding performance of resin dental
adhesives to hypomineralized enamel?” Three electronic databases (Pubmed, Scopus and ISI web of Science)
were searched to identify original studies that evaluated the bond achieved between resin adhesives and
hypomineralized enamel. Only articles that met the specific inclusion criteria were included in the review.
Among 6 studies included in this review, 4 studies that tested bond strength of resin composite to hypo-
mineralized enamel showed significantly lower bond strength than that to sound enamel. Bonding was not
compared between adhesives in 5 included studies as only one adhesive was used. Three out of four studies
showed improved bonding performances when deproteinization was performed with 5% NaOCl to hypo-
mineralized enamel before adhesive application. Resin dental adhesives achieve inferior bonding to hypo-
mineralized enamel when compared to normal enamel. There are no sufficient evidences to prove that self-
etch dental adhesives bond better to hypomineralized enamel when compared with etch-and-rinse adhe-
sives. Enamel deproteinization with 5% NaOCl before adhesive application procedure may enhance bonding
performance of resin dental adhesives to hypomineralized enamel.

Composite : Force d'adhésion inférieure en présence de MIH

5 % NaOCl| : 3 études sur 4 .. augmente la qualité de I'adhésion

Adhésif : Qualité inférieure en présence de MIH

Adhésif auto-mordancant : Evidence scientifique insuffisante




DESTRUCTION POST-ERUPTIVE

SCELLANT
DENTAIRE






Retention of fissure sealants using two different
methods of application in teeth with hypomineralised
molars (MIH): A 4 year clinical study

N.A. Lygidakis, G. Dimou, E. Stamataki

Dept of Paediatric Dentistry, Community Dental Center for Children, Athens, Greece.

Abstract

AIM: This was to evaluate the retention rate of fissure seal-
ants applied to MIH molars with occlusal enamel opaci-
fias, using two different application methods after 4 years.
METHODS: 54 children exhibiting molars with MIH aged 6-7
years, participated in the study. Selection criteria: prasance
of at least 2 fully erupted caries-free maxillary or mandibular
first permanent molars in the opposite sides of the mouth,
both with ccclusal enamel opacities without breakdown.
Following parental consent, sealants were applied using a
hali-mouth exparimental design. Group A: On a randomly
assigned first molar on one side of the mouth sealants (Fis-
surit® were placed using a single bottle adhesive system
[{Ome-step® prior to sealant application. Group B: Sealants
ware applied on the contra-lateral molar using the conven-
fional atch and saal technique. Children wars sean biannual-
by whean a preventive program was applied, without replacing
any lost saalant. RESULTS: After 4 years, 47 sets of molars
(24 teeth) ware available for bliind evaluation. Teeth in Group
A presented a bettar ratention rate; 70.2% were fully sealed,
29 7% parilv sealad and none unsaalad (ost sealanti. Group

Conclusions
Substantially increased fissure sealant retention

can occasionally undergo post-enuptive braakdown due to
soft and porous enamel, resulting in atypical cavitias or aven
to complete coronal distortion. For thase reasons hypomin-
aralisation defocts cause sarious clinical management prob-
lams attracting the attention of the dental profassion for the
last dacade [Fayle, 2003; Lygidakis et al., 2003; Marthu-Muju
and Wright, 2006].

Lygidaki= ot al. [2008a] showed that teath affected in MIH
included only parmanent first molars in 28.4% of the cases,
while bath molars and permanent incisors wene affectad in
tha 71.6%; mean number of affected molars par child be-
ing 3.4. Teeth of older childran revealed maore severs defects
than thosa of younger, while 62.1% of the affacted molars
and 85.1% of incisors presanted with mild defects [Lygidakis
at al., 2008a). It is thersfora imporiant for the clinician to de-
velop the appropriats therapeutic approach for this complax
defect in order to minimize repeated interventions to the pa-
tients.

Fissure sealants (FS) have been suggested as being use-
ful for FPM with mild defects, which are not sensitive and

Suivi apres 4 années

Sans vs. avec adhésif
de 5i¢me génération

Rétention complete : 70,2 % vs.25,5 %
29,7 % vs. 44,6 %

0,0 % vs. 29,7 %

Rétention partielle :

Perte totale :

INn hypomin-

eralised molars with occlusal opacities was achieved when
a single bottle adhesive system was used prior to sealant

placement. If such an approach is implemented sealant re-

tention rate in MIH molars approaches that of sound teeth.

i
Eurcipean Aschinves of Fasdinric Densisy (10 (sue &), 2009

























Dépistage a la maternelle 5 ans

A risque élevé de carie dentaire ?

Besoin évident de traitement

. douleur a la mastication

L4
Evaluati ] vec |I'hypomineralisation
( triade : carie dentaire et destruction post-eruptive )

Fluorure

Intensité augmentée ou adaptee ?
( exemples : > 2 applications de vernis fluoré, > 2 SPI par année

2° année primaire, sélecti s enfants / agents de scellement

Scellant

Scellant conventionnel vs Scellant de verre ionomere

Scellant conventionnel prétraitement a I'hypochlorite de sodium 5 %




VERRE
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During / years of follow-up, the RMGIC
restorations proved to be a good option, presenting
greater longevity in a molar with minor structural defects
and requiring repair or replacement in molars with larger
structural defects. Despite some failures and the neces-
sity for new restorations, the patient conveyed satisfac-
tion with the treatment and reported no tooth sensitivity,

and there was no recurrence of caries.

Conservative approach for
molar-incisor hypomineralization:
ac -up

Conservative approach for molar-incisor hypomineralization: a case report and 7-year follow-up.

Pessda CP, Pion L, Reyes A, Matos R, Alencar CF, Novaes TF, Braga MM.
Gen Dent. 2018 May-Jun;66(3)e1-e4.







Fig 4. Restored maxillary molars at the 7-year follow-up. Teeth 3
and 14 require replacement restorations. 3=16 14 = 26
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Introduction: Molar Incisor Hypomineralization (MIH) is defined as
the hypomineralization of systemic origin of one to four permanent first
molars, frequently associated with similarly affected permanent incisors
(Weerheijm 2001).

Prevalence : varies worldwide 2.8% - 19.8%

Clinically the affected molars may present as demarcated opacities,
disintegrated enamel, atypical restorations or history of extracted molars
in a patient with similar lesions on the molars present intra-orally at the
time of examination.

Various factors have been shown to be associated with MIH, such as
genetics, perinatal complications, antibiotics used to treat childhood
infections or the infections themselves, environmental factors such as
pollutants, dioxins from breast milk. There is no concrete evidence of a
single causative factor.

Case report: A 12 year old female with no significant medical history, no
allergies, presented with pain and sensitivity of posterior teeth and a
history of extraction of a permanent tooth due to similar symptoms.
Diagnosis of Molar Incisor Hypomineralization (MIH) was made on the
basis of demarcated opacities on permanent first molars, loss of enamel,
sensitivity to air/water and the history of extraction of #14 due to similar
symptoms.

The left mandibular incisors also
showed demarcated opacities, but
the involvement of incisors is not a
necessary criteria for the diagnosis
of MIH.

Treatment options for Hypomineralized molars:
1) Sealants
2) Restorations

3) Stainless steel crowns
4) Extraction if not restorable

Treatment options for Hypomineralized incisors:

1) Aesthetic composite restorations or strip crowns

2) Bleaching to improve tooth color

3) Full coverage restoration: PFM or full ceramic crowns

(The treatment goal for the posterior teeth is restoring function as
compared to aesthetic improvement in anterior teeth)

Management of the Molars in a Patient with Molar Incisor Hypomineralization

A Case Report.

Lonkar R*, Mohan M New Jersey Dental School — UMDNJ, Newark, NJ

Clinical challenges in Possible solutions

Management of MIH

Sensitivity of affected Desensitization using: 1) high fluoride dentifrice (PreviDent)

teeth 2) CPP-ACP paste (MI Paste)

Rapid development of Early diagnosis and preventive sealants (consider glass ionomer

caries sealants in newly erupted hypomineralized molars due to isolation
difficulty)

Limited cooperation in a
young patient

Behavior management: Tell-Show-Do, Nitrous Oxide + Oxygen
inhalation, consider pharmacological management

Difficulty in achieving
adequate anesthesia

Desensitization, good local anesthesia technique,
Nitrous oxide + Oxygen has analgesic effect

Repeated marginal Placing cavity margins on sound enamel, use of 5% sodium
breakdown of restorations | hypochlorite to remove surface enamel proteins (improve bond
and poor bond strength strength) and to reduce discoloration (bleaching in incisors), use of
5™ generation bonding agents, micro-abrasion with 18%
hydrochloric acid, reinforcing restorations with stainless steel
orthodontic band or full coverage stainless steel crown.

Treatment plan:

-Prescribe PreviDent 5000 Plus for 3 months

-Restore #3, # 19 ; preventive sealant # 30.

-Use Nitrous oxide + Oxygen inhalation, 4% Septocaine with 1:100,000 Epinephrine for local infiltration

-Use rubber dam to optimize isolation

-Etch with 37% phosphoric acid, rinse, 5% sodium hypochlorite for 60 sec, rinse, re-etch

-Seal over composite resin restoration using Delton (clear) sealant.

-Tetric Flow (flowable) composite to cover defective enamel areas and fissures followed by the
application of Delton sealant

-Patient did not desire treatment for mandibular incisors. The concern being only aesthetic, it was

decided to monitor # 23 and # 24.

Treatment # 3

wation with margins
on sound enamel

Reinforced with orthodontic band 1 month follow up 4 month follow up

Treatment # 19
B g

—_—
Etch, sodium hypochlorite. re-etched
followed by occlusal restoration with
enamel covered with
Tetric Flow composite, Delton sealant
over the entire tooth.

Caries excavation, all
defective enamel was not
removed.

3 month follow up

Treatment # 30

Tetric Flow composite to cover
defective enamel and fissures
followed by clear Delton sealant

3 month follow- up

Etch, sodium hypochlorite, re-etched

Key Points for successful management of molars in a patient with
Molar- Incisor Hypomineralization

v Desensitization using PreviDent

¥'Nitrous oxide + Oxygen inhalation.

v Use of sodium hypochlorite to improve bond strength of adhesive resin.

v Use of flowable composite to cover defective enamel thus conserving tooth structure.
v Sealing over composite resin restorations to prevent micro-leakage at the margins.
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statistically significant difference between group Il (restoration with-

out deproteinization) and group Ill, which suggests that in cavities

without removal of all hypomineralized enamel sodium hypochlorite

may help in achieving better bond strength although preventing major

tissue loss. However, further research is required in order to evaluate

the clinical efficacy of this technique because just a few studies on

this topic have been conducted.”? 73
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Dépistage a la maternelle 5 ans

A risque élevé de carie dentaire ?  Ressources supplémentaires = Site Web

Besoin ( ( eme Taux de consultation Plusieurs niveaux Site Web

Hypersensibilité ... brossage des dents .. douleur a la mastication Protocole exact

tion du risque en lien avec |I'hypomineralisation Valeur prédictive

e : hypersensibilite, carie dentaire et destruction post-eruptive )

Efficacité des interventions
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Programmation | Evidence ?

2¢ année primaire, sélection des enfants / agents de scellement
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GESTION DES
CAS DE MIH



MIH Non sensible 70 % Avec occlusion - PEB 17 %

Opacité blanche
30 % ion - PEB 9 %

MIH on sensit % Avec occlusion - PEB 28 %
Opacité jaune
 occlusion - PEB 27 %

MIH - PEB

.~

Aggravation de PEB

Dentine Supra gingival

Pulpe Sous-gingival
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Molar Incisor Hypomineralization: Review and Recommendations
for Clinical Management
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Table 2. A Clinical Management Approach for Permanent
First Molars Affected by Molar Incisor Hypomineralization

Steps Recommended procedures
Ege:\i:f;ahon Risk identification Assess medical history for putative Histoire médicale
sk 100 L L . . -~ .
q Etlt}]c:-glc:;ﬂ tactors Facteurs de e
Examine at-risk molars on radiographs Dépistage via une
Diagnostic précoce Earlv diacnosis if available radiographie dentaire
o« ) cdo LIRS LS
Monitor these teeth during eruption Suivi fréquent durant I'éruption
Reminéraliser } .. . ) ) . ) )
. Remineralization Apply localized topical fluoride Fluorures topiques
désensibilieer and desensitization
Institute thorough oral hygiene home Programme quotidien
Prévention de la Prevention of care program d'hygiene buccodentaire
carie dentaire et dental caries and duce cariovenici ] A N
de la destruction post-eruption Reduce carlogenicity anc Controler la cariogénicité et le
post-éruptive b[ - k { “" N -{T’EB"'I erosivity of diet pouvoir éerosif de I'alimentation
yreakdown (PEB) /
Place pit and fissure sealants Sceller les puits et fissures
Place intracoronal (resin composite) Composite intra coronaire avec
Restard® bonded with a self-etching primer un adhésif auto-mordancant
ou Restorations or adhesive or extracoronal restorations Restaurations extra coronaire
extraction eXIractions (stainless steel crowns) (CAIL, incrustation)
Consider orthodontic outcomes Considérations orthodontiques si
. extraction
post-extracrion
. . R . - Suivi régulier de l'intégrité des
A o 310 - I Sp— e Fae |2 ] i
Monitor margins of restorations for PEB marges des restaurations
Suivi régulier Maintenance Consider full coronal coverage A long terme, considérer un

restorations in the long term recouvrement des cuspides avec
une restauration




DMD - Clinique privée HD - Santé dentaire publique

Evaluation du risque Histoire médicale MIH - Fratrie - famille
MIH - Fratrie - famille MIH - dentition primaire
MIH - dentition primaire

Diagnostic précoce Radiographie dentaire Dépistage, maternelle 5 ans + SPI

Monitorage - Examens de Référence DMD

rappel aux 12 mois
] Maternelle, 5 ans : 1 fois; SPI : 6 mois environ
12 mois
Environ 25 7% des enfants
Tous les enfants < 9 ans

Site Web
Remineralisation SDF > CPP-ACP > Vernis F SDF > CPP-ACP > Vernis F
désensibilisation
Site Web
Carie dentaire Hygiene + Alimentation Hygiéne + Alimentation
Prévention Vernis F Vernis F
SDF SDF site Web Référence DMD
Prévention de la CAI > Vernis F
DeSTm;'C“or.‘ Resmuraffon m.dlrecfe > SDF site Web Référence DMD
post-éruptive Restauration directe >
Scellant dentaire > Scellant résine ou verre ionomeére

Verre ionomere

Hypochlorite de sodium 5 %
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Evaluation du risque Dépistage - uniformisation ?
Abaisse-langue vs miroir ?

Dents antérieures et postérieures ?

MIH dentition primaire N 10 X
ou dentition permanente
Symptomatique ou Hypersensibilite Traitement professionnel vs. personnel ?

asymptomatique

Traitement immédiat avec FDA ?

Destruction post-éruption Programmation

Site Web Document au parent

Référence chez le dentiste pour autre raison qu'un BET



Suivis préventifs individualisés




Professionnel

Reminéralisation Fluorure Diamine d'Argent
désensibilisation

Vernis fluoré A la fréquence ?

° g \ )
itfe Web

Carie dentaire
Prévention

Prévention de lc
Destruction
post-éruptive ET - reference chez le dentiste

Référer vs. informer les parents ?
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LES FONCTIONS DE SANTE PUBLIQUE

Fonctions essentielles

* Surveillance continue de l'etat de santeé
de la population

* Promotion de la santé et du bien-etre

e Prévention des maladies, des problemes
psychosociaux et des traumatismes

¢ Protection de la santé

Fonctions de soutien

* Réeglementation, législation et politiques
publiques ayant des effets sur la santé

* Recherche et innovation
® Développement et maintien des compétences
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DE SANTE PUBLIQUE
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