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Description and Durability
of the Various Indirect
Restoration Techniques

in Molar-Incisor
Hypomineralisation:

A Systematic Review

ABSTRACT

Molar-incisor hypomineralisation (MIH) is a qualitative defect of the enamel structure.
Indirect restorations may represent the most suitable therapeutic solutions for patients
presenting MIH with tooth restorative procedures. This systematic review aims to
determine the feasibility of indirect restorations. MATERIALS AND METHODS: A systematic
review has been performed and is reported following the PRISMA guidelines. It was
performed on three databases (PubMed, Science Direct, and Google Scholar). Ten articles
were included. RESULTS: Only two articles reported the use of CAD/CAM technologies,
whereas the other eight preferred conventional registration and handmade stratification
for ceramics. All indirect bonded restorations made of composite resins or ceramics had
significant success rates. A temporary material was placed in most of the articles. There
was no clear consensus for tissue conditioning before bonding. Depending on the authors
and the articles, the follow-up period extended from 2 months to 6 years. CONCLUSIONS:
The survival rate and the non-invasive procedures of indirect restorations are two main
arguments that can help dental practitioners in daily practice. Development of CAD/
CAM technologies adds new perspectives in the registration, the design and production.
However, more clinical trials are needed to confirm the conclusions.

INTRODUCTION

Molar-incisor hypomineralisation (MIH) is a qualitative defect of the
enamel structure that was described for the first time in 2001 by Weer-
heijm et al." after a significant increase in cases observed since the 1970s."?
Today, this may involve 13 to 14% of children worldwide.? The particular-
ity of MIH is that the disease presents a multifactorial origin, involving
local, systemic, and epigenetic risk factors.*¢ Among these risk factors
that have been studied in order to determine if they can be involved in
the development of MIH, some are pre-natal factors which may interfere
with tooth formation during the last pregnancy trimester.” Stress,8 disease,
medication,* tobacco consumption,® or endocrine disruptor exposure of
the mother during her pregnancy®'® have, for example, already been
incriminated. Vitamin D deficiency during the pre- and post-birth period
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could also play a role, but no significant link for this has been
demonstrated to date.” Difficulties during childbirth or pre-
mature induction of birth could also be involved.” Finally,
exposure to several factors during the first four years of the
child’s life (childhood diseases with recurrent fever, chicken
pox, hypocalcemia, exposure to environmental toxins) could
also favour the development of MIH as it corresponds to the
period of amelogenesis.’ The genetic factor suggested by sev-
eral authors in view of the occurrence of MIH among siblings
would concern one or more mutations in genes involved in
amelogenesis;® but their identification is still controversial.

MIH is characterised by the involvement of at least one of
the permanent first molars and often central incisors.” Defi-
nitely, MIH generates qualitative defects of enamel™ and is
easy to observe in children’s teeth with clearly limited opaci-
ties on dental surfaces, porous and softer enamel,’ and possi-
ble exposition of the underlying dentin.’®'” The most common
symptomatology is thus tooth hypersensitivity."® The lesions
are highly variable in terms of appearance and severity, as
they can range from simple opacities to major hypomineral-
ised enamel fractures.’ Most often, the occurrence of lesions
on incisors indicates a severe character of the pathology.?

The criteria that enable a diagnosis of molar-incisor hypomin-
eralisation were clearly defined by the European Academy for
Pediatric Dentistry in 2003." They bring together the type
of involved teeth, good delimitation of the lesions, possible
enamel fractures, the presence of atypical restorations, tooth
hypersensitivity, and a history of early tooth extractions. Dif-
ferential diagnosis must be performed with other defects of
dental tissue such as amelogenesis imperfecta,?' in which all
the temporary and permanent denture is involved, or fluoro-
sis with more diffuse opacities.?? In young children, the occur-
rence of hypomineralisation in temporary second molars and/
or canines is called Hypomineralised Second Primary Molars
and would be a predictive sign of MIH in future permanent
teeth.

According to Schwendicke et al., approximately a quarter of
the patients presenting an MIH need tooth restorative pro-
cedures to recover the shape, function, and aesthetics of the
affected teeth.®> Nevertheless, taking care of these patients
represents a therapeutic challenge for dentists for several
reasons. As the physical and chemical properties of the
enamel are altered, the adhesion of restorative materials to
hypomineralised lesions is less efficient.’ It also appears that
the patients involved are often young children,? with partially
erupted teeth which are difficult to isolate with a rubber dam.
Moreover, they are not classically the easier patients to treat
in terms of cooperation and are even less so if the presence of
MIH lesions is associated with hypersensitivity of the affected
teeth and difficulty in anaesthetising.’® Faced with these prob-
lems, dental practitioners may be tempted to put provisional
restorations on their patients’ teeth, with poor survival rates
over time, in the hope of better cooperation when the child

is an adolescent for the design of permanent restorations.?
However, Linner et al. have shown that tooth restorations
are more frequent when they are implemented as second-
intention treatment.? This highlights the interest in perform-
ing permanent restorations as early as possible, but with the
systematic question of the direct or indirect way to restore the
teeth. Damage to the cusps associated with MIH compromises
the survival of restorations using the direct chairside method,
such as composite resins.?> Indirect restorations, designed in
the dental lab or by CAD/CAM equipment inside the dental
office, would thus be the most suitable therapeutic solutions.
They would constitute perennial, tissue preservative, and aes-
thetic restorations. The use of digital methods can improve
the relationship between the practitioner and both the patient
and his accompanying person through a presentation of treat-
ment planning, a reduction of appointment duration, and bet-
ter cooperation of young patients.?>%

The objective of this work is to determine the different tech-
niques of indirect restorations in patients with MIH lesions and
their durability through a review of the international literature.

MATERIALS AND METHODS

A systematic review was performed in 2023 and is reported
here following the PRISMA guidelines.?2°

ELIGIBILITY CRITERIA

We included randomized control trials, cross-sectional stud-
ies, case control studies, cohort studies and case series dealing
with indirect bonded restoration on at least one permanent
molar or incisor affected by MIH without any age limitation.
Only clinical studies were included. Total as well as partial res-
torations were eligible. Articles published in other languages
than English, French, or Spanish were excluded.

INFORMATION SOURCES

The systematic review was performed on three databases
(PubMed, Science Direct and Google Scholar), according to the
recommendations to bring together the maximum of data.*®
An additional research was also performed on Cochrane CEN-
TRAL but retrieved no different results than those obtained
on PubMed. We have therefore chosen not to mention them
in this article

SEARCH

The requests on the three databases were launched on 24
February 2023. The procedure was different between PubMed
and the two others, with an advanced search in several steps
on PubMed (Supplementary Data 1) and a one-step request
on Science Direct and Google Scholar: ((CAD-CAM) OR (indi-
rect) OR (computer)) AND ((MIH) OR (hypomineralization) OR
(hypomineralisation)).
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STUDY SELECTION

A first screening of the available articles, based on the titles
and abstracts, was performed by two trained investigators (CB
and TC). Publications that did not meet the inclusion criteria
were discarded. A second round of selection was then under-
taken, with full studies of the publications.

DATA COLLECTION PROCESS

Once the selection of the publications was completed, a data-
base was created on Microsoft Excel 2016® software and imple-
mented as the articles were read. The same two investigators
who had determined the eligibility of the articles for inclusion in
the study performed the data collection process.

DATAITEMS

The following data were collected in the articles: date and coun-
try of publication, authors’ names, type of study/publication,
number of cases presented, age and sex of the patients, follow-
up duration and frequency, restored teeth, type and materials
for restoration, protocols for tissue preparation and material
preparation, results and conclusion expressed by the authors.

RISK OF BIAS IN INDIVIDUAL STUDIES AND
ACROSS STUDIES

The risk of bias was planned to be high as the design of our
review was prepared to include case reports and case series.
We thus performed a bias assessment by using checklists
from Joanna Briggs Institute (JBI).

SYNTHESIS OF RESULTS

In view of the important part of case reports included in the
results, no statistical analysis could be performed. A complete
table has been built to compile the main data obtained.

RESULTS
STUDY SELECTION

At the end of the selection process, 10 articles were included
in this systematic review: 6 from PubMed, 2 from Science
Direct and 2 from Google Scholar (Figure 1).

[ Identification of studies via databases and registers ]
a
Records identified from PubMed
c (n=79)
-3 Records removed before
.§ Records identified from Science screening because not published
= Direct (n =2,311) in scientific journals (n = 29,470
c
ko on Google Scholar)
= Records identified from Google
Scholar (n = 31,700)
—
A4
)
Records screened Records excluded:
(n =79 from PubMed; n = 2,311 »| (n =68 from PubMed; n = 2,309
from SD; n = 2,230 from GS) from SD; n = 2,228 from GS)
v
Reports sought for retrieval .
S (n =7 from PubMed; n = 2 from > Reforts not retrieved
£ SD; n = 2 from GS) (n=1)
g
o
& v
Reports assessed for eligibility Reports excluded before
(n=10) | inclusion: none
—
kS
° Articles included in review
=
‘:’ (n=10)

Figure 1: PRISMA flow-chart of the study.
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STUDY CHARACTERISTICS

The included publications were all published between 2000
and 2022, 6 of them (60%) in 2020 and 2022. Four articles
(40%) were published by German authors, 2 by Indian, 1 by
Brazilian, 1 by Colombian, 1 in Saudi Arabia and 1 in Israel
(Figure 2). Six publications are considered as case reports
(60%), 3 are retrospective studies and the last is a prospective
randomised trial with parallel groups.

RESULTS

A total of 221 subjects were described in the publications.
Among them, 103 (46.61%) are girls or women and 106
(47.96%) are boys or men (for 12 patients, the sex is not indi-
cated) and they are mainly children and young adults between
6 and 18 years old. Only one article was specifically dedicated
to the treatment of a patient aged 22, in order to introduce
the possibility to use Digital Smile Design (DSD) software
for anterior teeth rehabilitation.?" In all the other cases, the
restorations concerned posterior teeth. Criteria used in the
choice of restorations were mainly linked to the patients’ age
and compliance, the severity of the lesion and a confrontation
between the cost of restoration and family preferences.

In 117 posterior cases, partial restorations were designed
and in 126 cases, full coverage crowns were preferred. Only
two pellicular veneers were described. Among the restora-
tions, 76 were made of cobalt-chromium alloys, 29 of gold,
45 of composite resin and 34 of ceramics. Only two articles
reported the use of CAD/CAM technologies, whereas the other
eight preferred conventional registration and handmade
stratification for ceramics.

All indirect bonded restorations (n=79) made of composite
resins (n=45; 56.96%) or ceramics (n=34; 43.04%) had significant
success rates, particularly in terms of retention, appearance of

COLQMBIA

BRAZIL

dental sensitivity, preservation of pulp vitality, and absence of
secondary caries. These criteria, together with marginal integrity
and colour stability, were the main outcomes evaluated by the
authors to judge the success of the restorations performed.

Concerning the protocols applied on the patients, in nine
publications the authors described local anaesthesia to pre-
pare the teeth and eliminate hypomineralised enamel areas.
A temporary material was placed in all but three articles. The
tissue conditioning before bonding was very different between
the publications, with no clear consensus on the necessity of
performing air-polishing, chemical disinfection with sodium
hypochlorite, or even immediate dentin sealing. In 5 of the
articles (50%), a rubber dam was placed before the assembly
of restorations of dental tissue. Depending on the authors and
the articles, the follow-up period extended from 2 months to
6 years, with regular appointments at the dental office every
6 months. Radiological controls were not described at each
appointment. One study reported only a phone follow-up.

All results are presented in Table 1 and bias assessment is
available for all the included publications in Table 2.

DISCUSSION

The results of this systematic review show how partial and
complete indirect restorations of hypomineralised molars
constitute reliable, aesthetic, and functional therapeutics,
regardless of the biomaterial used for their conception. This
opens up the field of therapeutics for the rehabilitation of
these teeth through the use of technological tools such as
CAD/CAM techniques?>?¢ and Digital Smile Design software.?'
Patient care is thus modernised, young patients’ compli-
ance increased, and therapeutics finely adjusted to patient
needs.25,26,31

GERMANY

ISRAEL

INDIA
SAUD@RABIA

Figure 2: Schematic representation of the geographical places where studies included in this review were performed
worldwide. The size of the circles associated with each country and the number inscribed inside indicates the number
of articles published in that country. The proportion of blue, purple, and grey filling the circles illustrates the ratio
of publications that are case reports (blue), retrospective studies (purple) or randomised controlled trials (grey).
The size of the font for each state is proportional to the number of subjects who were included or described in the

studies as suffering from MIH lesions.
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Table 1. Summary of data extracted from the articles included in the systematic review.

. . S . Feierabend
Authors Alfarraj et al.32 De Farias et al.>®* Davidovich etal.?®  Linner et al.?» Hahn et al.Z Barreto et al.* Dhareula et al.>* Darheula et al.* ¢ al.3s Koch et al.*’
etal.
GENERAL DATA
Country Saudi Arabia Colombia Israel Germany Germany Brazil India India Germany Germany
Year 2022 2022 2020 2020 2020 2020 2019 2018 2012 2000
Type of study Case Report Retrospective Case Report Retrospective Case Report Case Report lé?i?\?c(;TTlig? Case Series Case Report Retrospective
Stainless-steel Moderate to severe Glass ionomer - ) ) ) Secure and b crown vs.
MBI IETE S crown vs. composite  MIH lesions treated  cement vs. composite  Oral treatment of a el El Sl e MEEIEEREN TS, - LIEER e reproducible composite resins
Topic of a patient vs. comp . . p . - and veneers on a composite resin on patients with P Vs. ceramics
) resin on first with the help of resin vs. CAD/ patient with MIH ) : protocol for all ;
with MIH } patient with MIH on severe MIH severe MIH in cases of
permanent molars CAD/CAM CAM restorations types of MIH severe MIH
Number )
f 1 115 1 52 1 1 25 10 3 with MIH 12
of cases
Sex Q 60 3/55 ¢ ? 2631262 3 Q 213799 63/4 9 23/69% -
Age (years) 8 8.4[7-10] 8 11.2+£29 1 22 8to 13 8to 14 6to 15 6to8
Follow-up
durati 2 years 24 months - Mean 42.9 months 6 years - 36 months 30 to 36 months 2 to 48 months 2 to 5 years
uration
2 weeks, every 6
Follow-up 6 months, then 1,6,12 and 1 week, 3 months 2 weeks and then months, or ever:
- - 9, 18 and 36 months Every 6 months Y Every 6 months
frequency 2 years 24 months and then regularly every 3 months ’ y 3 months if more y
than 1 restoration
Follow-up Clinical examination .. Lo i Clinical examination  Clinical examination i Clinical examination exarcr:m;ct?én . Phone call exaﬁ::zi'act?én .
modalities +radiographs + photographs with orthodontist +radiographs 3 . -
radiographs radiographs

Teeth treated

Materials
for indirect
restorations

8 primary and 2
permanent teeth

115 first permanent
molars

Stainless-steel
crowns

Stainless-steel
crowns

TISSUE PREPARATION FOR INDIRECT RESTORATIONS

Etching

Adhesive and/
or primer

Table 1 continued overleaf

1 tooth (#36)

LDSRC

204 restorations (184
molars, 20 incisors).
127 first treatment
and 77 re-treatment

LDSRC, ZirconeRC

Syntac Classic
(Ivoclar Vivadent))

Orthophosphoric acid

Heliobond (Ivoclar

15 teeth 6 teeth

Micro-charged
composite resin
reinforced with

glass fibers

Composite resin, LDSRC

Orthophosphoric acid

syntac I Primer, Adper Single Bond

Vivadent) Plus (3M)

42 permanent teeth

Cobalt-Chromium,
micro-charged
composite resin

Orthophosphoric acid

Multilink Primer
(Ivoclar Vivadent)

10 permanent teeth 34 permanent teeth

Micro-charged
composite resin

Orthophosphoric
acid

EXCiTE F (Ivoclar
Vivadent)

41 permanent
teeth

Micro-charged Gold, composite

composite resin resin, leucite-
reinforced with reinforced
glass fibers ceramics
Orthophosphoric  Orthophosphoric
acid acid
Adper Single

Bond Plus (3M)
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Table 1. Summary of data extracted from the articles included in the systematic review.

Bonding
material

Temporary
material

Fabrication
process

Rubber dam
for preparation

Precisions on
tissue prep

Tissue
conditioning
before
temporization
Hypoplasia
zones
elimination
Margins

on healthy
enamel

Pre-treatment
applied
MATERIAL PREPARATION

Surface
treatment

No, isolation with
cotton rolls

Elimination of
hypomineralised
structures

Unsupported
structures

Professional
prophylaxis

Bonding composite
resin (Variolink,
Ivoclar Vivadent)

1 week provisional
composite resin (Telio,
Ivoclar Vivadent)

CAD/CAM

Yes

Immediate
dentin sealing

Entirely

Yes

Bonding
composite resin

Provisional composite

resin (ProTemp, 3M
ESPE) and eugenol-
free cement

Physical registration
(polyether) and
stratification in

dental lab

Yes Yes

Elimination of
affected enamel

Entirely if
preparation

Yes -

Silane (Monobond-S,
Ivoclar Vivadent)

Luting cement (RelyX
Unicem 2, 3M ESPE)

Physical registration
and stratification
in dental lab

Yes

Metal: 1.5mm reduction
for supporting cusps
and 1Tmm for guiding

cusps. Composite resin:

2mm reduction for
supporting cusps and
1.5mm for guiding cusps

Calcium hydroxide +
glass ionomer cement,
composite resin

Entirely

Yes

5.2% sodium
hypochlorite

Sandblasting with 100um
alumine, 10% fluorhydric
acid, silane (3M ESPE)

Bonding composite
resin (Multilink
Automix, Ivoclar
Vivadent)

1 week provisional
composite resin

Physical registration
(silicone) and
stratification in
dental lab

Elimination of
weaknesses, margins
on healthy enamel,
slight depression in the
middle of the cavity
to improve stability

Immediate
dentin sealing

Entirely for enamel

Yes

Air-polishing with
glycerin powder

Sandblasting, silane
(Monobond Plus,
Ivoclar Vivadent)

Bonding composite
resin (Variolink
Veneer, Ivoclar

Vivadent)

Mock-up (from
the wax-up made
in dental lab)

Physical
registration
(silicone) and
stratification
in dental lab

Yes

Sandblasting with
100pm alumin,
silane (Prosil, FGM)

Luting cement (RelyX
Unicem 2, 3M ESPE)

7 to 10 days -
provisional inlay and
eugenol-free cement

Physical registration
(silicone) and
stratification in
dental lab

Yes

1.5mm reduction
for supporting
cusps and Tmm

for guiding cusps

Yes

Sablage alumine
100pm, Acide
fluo. 10%, Silane
(3M ESPE)

Yes, in case
of MIH

Physical
registration
(silicone) and
stratification
in dental lab

Yes, in case
of MIH

Air-polishing and
glycine powder

Entirely for
enamel

Yes

Sablage alumine
100pm, Silane
(Monobond-S,

Ivoclar Vivadent)

Table 1 continued overleaf
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Table 1. Summary of data extracted from the articles included in the systematic review.

Rubber dam
for bonding

Assembly of
both teeth and
restorations

RESULTS AND CO

Advantages
of indirect
technique

Results

Conclusion

Glass ionomer
cement

NCLUSION

Perennial
restorations

Validation of

endodontic

treatment on
permanent molars

with MIH

Glass ionomer
cement

Higher survival rate
and direct effect
on pain reduction

Stainless-steel
crowns present
a higher survival

rate than
composite resins

Validation of the
use of stainless-
steel crowns

Yes

Bonding

Speed,

precision, cooperation,
communication

Perennial restorations.
Cost and cooperation
to evaluate.

CAD/CAM validated

Bonding for CAD/
CAM restorations

36 months survival
rate: 100% for
ceramics

CAD/CAM validated.
Failure of minimally
invasive restorations

Yes

For gold: zinc
phosphate cement /
For composite resin

and ceramics: bonding

Marginal adaptation
is excellent for 39
crowns. Good stability
after 5 years.

Laboratory crown
validated

Yes

Auto-adhesive bonding

Conservative

36 months retention
rate: 95%.

Composite resin
onlays validated.

No

Bonding

Communication,
observance, prefer
composite resin for

erupting teeth

Hypersensitivities

continue for 2 weeks.

Restoration survival
validated at 6 years.

Indirect composite
resin restorations
validated

LDSRC means Lithium DiSilicate-Reinforced Ceramics, ZirconeRC means Zircone-Reinforced Ceramic

Bonding

DSD for
personalized
treatment,
communication,
thin restorations,
biomimetism,
resistance

Esthetic simulation

validated

- If possible
Auto-adhesive .
bonding Bonding
Speed ofpartial
restorations, :
observance, occlusal
integration, hygiene
] . 0 :

survival rate: 100% 100%

Composite resin
onlays validated
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Table 2. Bias assessment hy checklists from Joanna Briggs

Institute’s JBI) Critical Appraisal Tools. The colors are re-
lated to the bias assessment (green means low risk of bias).

Bias Bias
Articles Type of study assessment assessment
(%) color
Alfarraj
Case Report 100 reen
et al.®? P &
De Farias Retrospective 90 reen
et al.= cohort study g
Davidovich
Case Report 75 reen
et al.® P &
Linner Retrospective 91 reen
et al.® cohort study g
Hahn et al.” Case Report 100 green
Barreto
et al Case Report 63.5 orange
Dhareula .
Randomized CT 90 green
et al.>*
Darheula .
Case Series 85 green
et al.>
Feierabend
Case Series 65 orange
et al.®¢
Retrospective
37
Koch et al. cohort study 85 green

The management of people suffering from MIH lesions
involves several issues. Beyond aesthetic considerations,®®
porous enamel’ is more likely to break' and to favour car-
ies development.*® Its physical and mechanical properties are
reduced, as are its hardness and its elastic modulus.™ It con-
tains less minerals and a higher percentage of protein in its
structure.’ A chronic inflammation of pulp tissues, linked to
easy deterioration of the enamel,*° leads to tooth hypersen-
sitivity,® difficulties in maintaining correct oral hygiene*' and
obtaining sufficient anaesthesia during dental care.*' In 2016,
an international work group edited the MIH-Treatment Need
Index (MIH-TNI) to guide dental practitioners during diagno-
sis and management of patients suffering from MIH.* Tooth
damage was classified on a 0 to 4 scale according to whether
enamel was conserved or destroyed and whether or not the
patient presented dental sensitivity. Each score was associ-
ated with treatment recommendations: prophylaxis, direct
restoration, indirect restoration, or tooth extraction.*

The current trend in dentistry being respect for the thera-
peutic gradient, from the least invasive therapies to the less
conservative,*® the range of treatments currently used for the
management of MIH lesions also ranges from simple bond-

ing of sealant in a preventive approach to complete coverage
of the tooth, or even its extraction if no restorative proce-
dure can be applied.” Linner et al. have demonstrated that
restorations made without tissue preparation have signifi-
cantly higher failure rates, whatever the biomaterial chosen
between composite resin or glass ionomer cement, compared
to conventional restorations with removal of hypomineralised
enamel areas.” One of the possible explanations for this phe-
nomenon is the reduced efficiency of orthophosphoric acid
etching on hypomineralised enamel for no-prep restorations.
Interestingly, restorations designed with placement of prepa-
ration margins on healthy enamel had very high success rates,
with 36-month cumulative survival probabilities of 100% for
ceramic restorations and 76.2% for composite resin resto-
rations, compared to 7% and 29.9% for non-invasive glass-
ionomer cement and composite resins respectively.? There
is no consensus today that all or part of hypomineralised tis-
sue should be removed. Some studies support the removal
of all altered enamel and dentin,? but others, in order to be
more conservative and preserve pulp vitality, affirm that it is
possible to conserve small areas of hypomineralised dentin at
the bottom of a cavity with no influence on the success rate
of restoration.?’3® Some authors perform immediate dentin
sealing (IDS) to ensure the disappearance of dental sensitivity
and allow better predictability of the success of final restora-
tions.?627

Finally, what stands out in the literature is the great hetero-
geneity in the management of teeth affected by MIH. Many
protocols are described to deal with symptoms and the need
for sustainable restoration. Dhareula et al. have, for exam-
ple, described the use of calcium hydroxide before compos-
ite resin restoration,** whereas Feierabend et al. have only
performed an air-polishing procedure on dental surfaces.*
Application of 5.2% sodium hypochlorite would also reduce
the protein content of the affected enamel and thus improve
restoration adherence.?* However, the lack of standardised
studies does not allow comparison of the several protocols
proposed in the literature. The conclusion concerning pre-
treatment of surfaces that can be drawn from the publications
is that the success rate of final restoration and the reduction
of symptoms are always positive. The longest results are pre-
sented after a follow-up of 6 years.?

Regarding the bonding protocol, most studies recommend
the use of a rubber dam.?3437 Interestingly, the success of res-
torations designed and bonded with basic isolation remains
very high, at 6 years.?” The criteria for judging this survival rate
varied between the publications but retention, marginal adap-
tation, integrity of restoration, and pulpal vitality were the
most common. Sometimes a change in the shade of compos-
ite resins®3” has been noted, but this phenomenon is found
in all patients in dental practice and is not limited to MIH
patients. It was also noted that treatment failure was higher
for teeth that were treated again after the failure of a previ-
ous restoration. This highlights the importance of performing
permanent fillings with preparation and removal of hypomin-
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eralised enamel areas as soon as the patient’s compliance
allows this. It thus implies reserving temporary restorative
procedures (no-prep restorations or preformed pedodontic
crowns (PPCs)) only in patients whose cooperation and/or
clinical situation does not allow definitive restoration.?>2¢

The limits of the management of MIH lesions are first of all
the cooperation of the patient, which may represent a real
challenge,® and their dental history, which can be chaotic.*
In these cases, a no-prep composite resin or a no-prep GIC
restoration can be a temporary alternative to protect residual
tissue as much as possible, and then consideration of a more
durable filling as soon as cooperation is better.?

All the studies agree that partial bonded restorations (inlays,
onlays, overlays...) represent excellent therapeutic solu-
tions that can be performed on moderate to severe MIH
lesions.?6?734-3¢ These are even more conservative than full
coverage crowns.?”® The limit is the need to conserve supra-
gingival limits during tooth preparation, as they require a
bonding procedure, which is very constraining regarding the
presence of oral fluids. In the literature, there seem to be no
differences between the several materials that can be used
to design tooth restoration. Indeed, there are no significantly
different values between the clinical success rates of metal-
lic and resin inlays®** and only a slightly superior survival rate
for resin inlays.>* One of the criteria that must be considered
is the easier bonding of orthodontic brackets on restorations
made of composite resins if the patient is to receive such
treatment.?’” The use of ceramics, whatever the lesions pre-
sent on the tooth, continues to represent the gold standard
in terms of mechanical resistance, available shades, surface
properties, and brilliancy.* Lithium disilicate-reinforced glass
ceramics, in particular, are the most commonly used for their
excellent aesthetic properties and their flexural strength that
can reach 400MPa.*

CONCLUSION

This literature review highlights the reliability of indirect res-
torations in the management of MIH lesions whether they are
bonded or cemented to teeth. Their survival rate and the non-
invasive procedures required by their design are two main
arguments that can help dental practitioners in daily practice
when they must deal with young patients. The development
of CAD/CAM technologies adds new perspectives in the regis-
tration, design, and production of these indirect restorations.
However, extensive clinical trials are needed to confirm the
conclusions drawn from the cases reported in this review.
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