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Description and Durability of
the Various Direct Restoration
Techniques in Molar-Incisor
Hypomineralization:

A Systematic Review

ABSTRACT

Introduction: Molar-incisor hypomineralization (MIH) is a qualitative defect of the
enamel structure affecting at least one of the first permanent molars. Treatment will
depend on its severity, the stage of dental development and the cooperation of the young
patient. The aim of this study is to compare the different materials used for direct resto-
rations on teeth with MIH. Methods: A systematic review was conducted on May 2024
and is described according to the PRISMA criteria. It was performed on three databases
(PubMed, Science Direct, and Google Scholar). Twenty-nine articles were included. Re-
sults: 14 studies (48.3%) described the use of glass-ionomer cement (GIC), among which
12 concluded that its use could be recommended as a temporary material in the presence
of MIH, protecting the tooth while awaiting a definitive restoration. Composite resins
were described in 21 studies (72.4%), in association with both etch-and-rinse and self-
etch adhesive systems. Conclusions: For direct tooth restoration in case of MIH, GIC seem
to meet the objective of preserving the child’s quality of life by protecting teeth during
their eruption with an acceptable survival rate. The use of dental composite resins is more
restrictive and will be optimal with complete removal of hypomineralized tissue.

INTRODUCTION

Molar-incisor hypomineralization (MIH) is a qualitative defect of the
enamel structure affecting at least one of the first permanent molars, fre-
quently associated with damage to the upper incisors' MIH constitutes
an important social issue as it affects approximately 14% of the children
in the world® and its etiology is still poorly understood*. It seems to be
the result of exposure to several risk factors® during pregnancy and after
birth during the first four years of the child’s life when amelogenesis oc-
curs®’, In the past 10 years, researches performed by Jedeon, Babajko et
al. have highlighted a causal link between MIH occurrence and exposure to
endocrine disruptors, especially bisphenol A%°. Other factors also seem to
be implicated in the syndrome development with a lower importance, for
example respiratory diseases'®, otorhinolaryngology diseases', prematu-
rity at birth'?, or even vitamin deficiencies''. The diagnostic criteria for
MIH have been defined by the European Academy for Pediatric in 2003
and are still in use in 2024. They bring together during a clinical examina-
tion on dry molars and incisors: well delimitated enamel opacities, creamy
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white (or even yellow-brown) discolorations, possible enamel
fractures, presence of atypical restorations, tooth hypersen-
sitivity and eventually a history of early tooth loss'. Recently,
Altner et al. have once again shown that the occurrence of
lesions was mainly located on molars’®.

The choice of treatment for teeth affected by MIH is diffi-
cult. There is no consensus and many factors come into play
to choose the most appropriate treatment for the situation.
Treatment will depend on the severity and involvement of the
MIH, the stage of dental development as well as the coop-
eration of the young patient”. The difficulties encountered
by patients with MIH are dental hypersensitivity, leading to
an avoidance strategy when brushing, plaque build-up and
therefore greater susceptibility to caries. In addition, since
enamel is porous and fragile, it can fracture more easily. An-
esthesia can also be complicated, as the pulp is chronically
inflamed. Finally, aesthetic damage is significant, especially
when MIH affects the incisors'. According to Schwendicke
et al., approximately 25% of the patients presenting an MIH
need tooth restorative procedures to recover the shape, func-
tion, and aesthetics of the affected teeth®. The patient’s age
has an impact on his management, as children can become
anxious about coming to the dentist. It has been shown that
children with MIH undergo 10 times more dental treatment
than children without MIHZ. This is why studying materials
and their survival on teeth affected by MIH seems essential in
order to choose the most durable restoration possible, limit-
ing the number of appointments required. It is also important
to design permanent restorations as early as possible, either
direct or indirect’.

The aim of this study is to compare the different materials
used for direct restorations on teeth with MIH through a sys-
tematic review of the literature.

METHODS

A systematic review was conducted on May 24th, 2024 and is
described below according to the PRISMA criteria®?.

ELIGIBILITY CRITERIA

All articles that aimed to study or describe, clinically, the ad-
hesion of direct restorations on permanent molars affected
by MIH were included in this study. On the contrary, were
excluded all the in vitro and in vivo studies, the publications
dealing with enamel anomalies other than MIH, and those in
which none of the studied groups refered to direct restora-
tions. Articles not in English, French nor Spanish were also
excluded from this study.

SCIENTIFICS 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?2.

SEARCH

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: ((composite resin) OR (glass iono-
mer) OR (GIC) OR (direct restorations)) AND ((MIH) OR (hy-
pomineralization) OR (hypomineralisation)).

STUDY SELECTION

Afirst screening of the articles was performed by two trained
investigators (RD and TC) after reading Titles and Abstract. Ar-
ticles that did not meet our eligibility criteria were excluded
and a second selection was then performed by reading the
pre-selected articles in their entirety.

DATA COLLECTION PROCESS

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

DATA ITEMS

The following data were collected in the articles: date and
country of publication, authors’ names, type of study/publi-
cation, number of patients, their gender and age, treatments
performed, teeth that were treated, biomaterials used, follow-
up modalities and results.

RISK OF BIAS

The included studies are both well designed clinical trials
and case reports, with the lowest level of scientific evidence.
We performed a bias assessment for all these publications
by using checklists from Joanna Briggs Institute (JBI) specifi-
cally designed for clinical trials®, cohort studies? and case
reports?. The evaluation considered aspects such as study
design, data collection, and reporting transparency. Studies
were not excluded based on the bias assessment to ensure a
comprehensive review of the available literature.

SYNTHESIS OF RESULTS

In view of the high variability in the type of publications and
their protocols, 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, 29 fully met the inclusion
criteria to be considered in our systematic literature review
(Figure 1).
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[ Identification of studies via databases and registers ]

Records removed before
screening:

» - PubMed (n=139)
- Google Scholar (n = 1887)
- Science Direct (n = 384)

Records excluded after Title and
Abstract analysis:

- PubMed (n = 96)
- Google Scholar (n = 775)
- Science Direct (n = 325)

Reports excluded after Full text
analysis:

c
-§ Records identified from:
3 - PubMed (n = 163)
’% - Google Scholar (n = 2690)
g - Science Direct: (n =714)
\ 4

= Records selected after
-.9. eliminating duplicates:
o - PubMed (n =139)
g - Google Scholar (n=803)

- Science Direct (n=330)

y

2 Reports assessed for eligibility:
3 - PubMed (n =43)
k=) - Google Scholar (n = 28)
i - Sciences Direct (n = 5)
5
‘@ Studies included in review:
S —
‘_é (n=29)

Figure 1: PRISMA flowchart of the study.

STUDY CHARACTERISTICS

The articles included in this study were published between
2013 and 2024, 6 of them (20.7%) in 2020 and 5 (17.2%) in
2018. Eleven articles (37.9%) were published by Brazilian au-
thors, and 4 (13.8%) by Turkish which are the two most rep-
resented origins (Figure 2). This can be explained by a high
prevalence of MIH in Brazil, around 29% according to the re-
sults presented by Reis et al. in 20212,

- PubMed (n = 25)
- Google Scholar (n=17)
- Science Direct (n = 5)

Fifteen publications (51.7%) are considered as case reports
(and case series), 7 (24.1%) are clinical trials, 4 (13.8%) are
prospective studies and 2 (6.9%) are retrospective analyses.

RESULTS

A total of 896 patients took part in the studies, with almost
equal numbers of males and females. The youngest patient
was 5 years old and the oldest 18 years old at time of their

GERMANY

NETHERLANDS

US.A SPAIN,

VENEZUELA
COLOMBIA

AUSTRIA

TURKEY

SAUDI ARABIA

Figure 2: Schematic representation of the geographical places where studies included in this review have been performed worldwide.
The size of the circles associated with each country, as well as the number inscribed inside, indicate the number of articles published

in that country.
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inclusion. Concerning the biomaterials used to treat hypomin-
eralized teeth, 14 studies (48.3%) described the use of glass-
ionomer cement and more than 80% of them concluded that
it was an interesting temporary material in the presence of
MIH, protecting the tooth while awaiting a definitive restora-
tion. We have also included 21 studies (72.4%) in which tooth
restorations are described with composite resins (as full res-
toration or infiltrated material). In these articles, both etch-
and-rinse and self-etch protocols during bonding procedures
are described. On this point, it would appear that the use of
self-etching adhesive systems may be preferable, with a sur-
vival rate of 97% at one year? vs. 83% at one year for etch-
and-rinse* and even less than 50% at 2 years®'. Precise and
detailed results are presented in Table 1.

Thirteen of the 29 studies (44.8%) recommended, not selec-
tive®, but total removal of hypomineralized enamel as it can
be observed a survival rate more than doubled for composite
resins made when these tissues were removed®. This princi-
ple for tooth preparation also applies to GIC placement (resin-
reinforced or not), with indicated survival rates of 98.3% at 1
year3* and 96.8% at 24 months®. When isolation from oral flu-
ids was needed, less than half of the studies used the rubber
dam, otherwise, isolation was carried out using saliva swabs.
The results do not allow us to conclude whether the use of a
dam was more effective or not.

The important quantity of case reports that have been in-
cluded in this review does not allow to conclude on the exact
survival rate of GIC and composite resin restorations. Results
obtained from clinical trials and cohorts indicate that GIC res-
torations have almost the same success rate as full composite
resin restorations in the first year® and that removing all the
hypomineralized enamel increases resin survival rate in the
next years. In a general way, it appears that tissue condition-
ing before the application of filling material was very different
between the publications, with no clear consensus on the ne-
cessity of performing tooth preparation or chemical treatment.

Depending on the authors and the articles, the follow-up
period extended from 12 weeks to 14 years. Most of the stud-
ies described regular appointments at the dental office every
6 months or every year. Radiological controls were not de-
scribed at each appointment.

RISK OF BIAS

Bias assessment is available for all the included publications
in Table 2. Among them, 8 (27.59%) presented a low risk of
bias, 14 (48.28%) a moderate risk of bias and 7 (24.14%) a high
risk of bias. The inclusion of publications with a high level of
bias was decided to present a complete overview of the arti-
cles published on the topic. The publication of Rolim et al.>’
was the most qualitative, covering over 96% of the prerequi-
sites, whereas the weakest scored just 12.5%?%.

DISCUSSION

This literature review identified 29 publications studying and
describing the treatment of MIH teeth with direct restorations.
These restorations were mainly intended as a temporary solu-
tion until long-term restorations such as onlays could be per-
formed. Glass-ionomer cement, with its tolerance to humidity
and its fluoride content®®>?, appears to be indicated in order
to preserve the tooth on the arch, particularly in the absence
of rubber dam and until indirect restorations can be bonded.
The advantages of direct restorations are ease of application
and reduced clinical time. They provide rapid and effective re-
lief for the patient.

The application of silver diamine fluoride (SDF) in conjunc-
tion with GICs can provide additional antibacterial protec-
tion®’, thereby enhancing the effectiveness of the restoration
without compromising the capacity of GIC to adhere to the
dentin®. Indeed, one of the most practical aspects of Class
Ionomer Cements is their ability to interact with natural tis-
sues even under relatively moist conditions. This characteris-
tic greatly simplifies the clinical process, especially for young
patients or those with cooperation difficulties. Conversely, for
restorations of incisors affected by MIH, composite resin is
generally preferred, especially in the case of minor damage to
only one side of the tooth. This material offers superior aes-
thetics, which is crucial for visible anterior teeth. Additionally,
it allows for more precise finishing and better integration with
the surrounding dental tissues.

The main question concerning the efficacy of direct restora-
tions is whether they can establish mechanical and/or chemi-
cal anchors on a tooth surface affected by MIH. On the one
hand, GIC offer relatively moderate mechanical retention, but
above all establish strong chemical bonds with hydroxyapatite
thanks to the action of the polyalkenoic acid they contain®.
The principle of these ionic bonds is based on the interac-
tion between cations on the tooth surface and anions in the
biomaterial®. Thus, chemical bonding may not be as qualita-
tive on altered crystals. On the other hand, composite resins
don't adhere to tissues on their own, and require the action
of an adhesive that penetrates the dentinal tubules, mixes
with the surface collagen and eventually, for universal ad-
hesive, establishes chemical bonds thanks to the functional
monomers it contains (mainly 10-methacryloyloxydecyl-di-
hydrogen phosphate also known as 10-MDP)%. The issue is
therefore the same as for GIC, i.e. the lower effectiveness of
these anchoring mechanisms on surfaces altered by MIH, and
especially for dentists who use universal adhesives. Indeed,
despite similar performance during placement, the resistance
of these systems appears to be weaker over time than that of
conventional adhesives®. Whatever the distribution of univer-
sal adhesives in collagen and tubules, the interaction between
10-MDP and dentin is mandatory to their success®®.

AR L SystematicReviewonMIHTeethRestoration...

ejprd.org - Published by Dennis Barber Journals

Copyright ©2025 by Dennis Barber Ltd. All rights reserved.



European Journal of Prosthodontics and Restorative Dentistry (2025) 33,113-122

Table 1. Main results extracted from the studies included in the systematic review.

Authors Sen Yavuz et al.*® Ozsoy et al.>! Hakmi et al.??
Country Turkey Turkey Syria
Year of publication 2024 2024 2023

Type of study

Main topic of the study

Number of patients
Sex

Age (Years)
Follow-up

Follow-up frequency
Follow-up modalities

Teeth treated

Materials

Tissue preparation

Etching
Bonding
Rubber Dam

Pre-treatment

Randomized trial
Use of short fiber reinforced
composite resin covered by micro-
hybrid composite resin vs. glass
hybrid material on MIH teeth
31
Q@ (18)and & (13)
7.5£7.69
36 months
Every 6 months
Clinical
First permanent molars
Glass hybrid or fiber reinforced

composite resin covered by
micro-hybrid composite resin

Removal of affected dentin

No
Yes (G premio bond)

No

Failure of 8 GH and 4 composite

Randomized trial

Treatment of severe MIH lesions with 4 different protocols

Groupe 1*
GIC

No
No
No

No

90

Q (58,8%) and & (41,9%)

8-15

9 months

3, 6, 9 months

Clinical

189 permanent molars

GIC & composite resin

Groupe 2*

GIC + composite resin

No
Yes (Clearfilbond)
Yes

No

Survival rate :

Groupe 3*

Fiber -reinforced composite
resin + composite resin

No
Yes (ClearfilBond)
Yes

No

Survival rate :

Groupe 4*
Pre-treatment then fiber-

reinforced composite resin
+ composite resin
No
Yes (ClearfilBond)

Yes

Papacarie application

Survival rate :

Randomized trial

Effectiveness of direct vs. indirect
composites on teeth with MIH
20
¢ and @ (50%)
7to 11
12 months
3,6, 12 month
Clinical

40 first permanent molars

Direct composite
resin and onlays

Removal of decayed tissue and
hypomineralized enamel
Yes
Yes (SimpleBond)

Yes
Application of 5,25%-NaOCl

Direct composite resin

Results . . Survival rate : 87,6% survival rate = 83%

resins restorations. 97,6% 97,7% 97,3% )
Onlay survival rate = 90%
No statistically significant GIC restorations have almost the same success rate as full composite resin restorations. Using dentin substitutes

Conclusion difference in clinical success such as specific fiber-reinforced composite resin instead of GIC as a base in composite restorations gives better No significant difference
between materials results. Papacarie deproteinization showed similar success with the other composite groups.

Authors Vieira et al.>® Iraida et al.3* Temudo et al.*® Alfarraj et al.3¢

Country Brazil Venezuela Portugal Saudi Arabia

Year of publication 2023 2023 2022 2022

Type of study
Main topic of the study

Number of patients
Sex
Age (Years)

Follow-up

Follow-up frequency
Follow-up modalities
Teeth treated
Materials

Tissue preparation

Etching
Bonding
Rubber Dam

Pre-treatment

Case report

GIC and composite resins for
treatment of teeth with MIH

1
)
6
11 years

6 months, 1 year, 18 months
then every year

Clinical & radiological

First permanent molars and
permanent central incisors

GIC / composite resin

Removal of carious tissue

Case Report

Treatment of MIH teeth in a patient
with distal renal tubular acidosis

1
3
7
14 years

Every 6 months for 3 years
then every year

Clinical
First permanent molars

GIC & composite resin

Case Report

Conservative approach for teeth with MIH

1 year

Clinical

4 first permanent molars + 4
permanent mandibular incisors

Composite resin

Elimination of hypomineralized tissue

Case report

Treatment of teeth affected by MIH

1

&

8

24 months

6 months then 24 months

Clinical & radiologi
2 first permanent molars

Composite resin & pre-formed

Removal of carious tissue and
hypomineralized enamel

No
No
No

Application of fluoride varnish

Yes

Fluoride varnish

Yes
Yes (Scotchbond)
Yes

Application of 5.25% NaOCl

cal
(46 & 36)

pediatric crown

Apexification with MTA then

fitting of crown with GIC

Yes for composite resin

Yes for composite resin (Scotchbond)

No

Application of 5.25%- NaOCI for composite resins

Results - Short-term success: apical closure, no consequences on periodontal tissues
GIC reduces sensitivities and should . . . . o
. ; ; A preventive approach is essential Considered as first-line .
Conclusion be used as a temporary material while - : . Low level of evidence
i T . from the onset of clinical signs conservative treatment
awaiting definitive restorations.

Authors Bagattoni et al.*’ Bekes et al.® Schraverus et al.*® de Farias et al.®

Country Italy Austria Netherlands Colombia
Year of publication 2021 2021 2021 2021

Type of study

Main topic of the study

Number of patients
Sex

Age (Years)
Follow-up

Follow-up frequency
Follow-up modalities
Teeth treated

Materials
Tissue preparation

Etching
Bonding
Rubber Dam

Pre-treatment

Case report

Preventing post-eruptive
fractures of MIH teeth

1
3
6
36 months
Every month
Clinical
First permanent molars

GIC
No preparation

No
No
No

No

Relief of hypersensitive MIH teeth with 2 fissure sealing techniques

Prospective study

39

Q (46%) and & (54%)

6to 10
12 weeks

1,4, 8,12 weeks

Clinical & radiological

146 first permanent molars

Composite resin / GIC

No preparation

No

Yes for composite resin (Scotchbond)

No

Cleaning with ClinPro Prophy Paste

Composite resins:

The GIC group had a lower
of developing caries com

to the control group (OR =0.23,

Randomized trial

Retrospective study

Assess the preventive effect

of sealing fissures with

on the occurrence of caries
and post-eruptive fractures

GIC

VS. composite resins

on teeth affected by MIH

77

Q (48%) and & (52%)

5to9
12 months
6, 12 months

Clinical

228 first permanent molars

GIC

No preparation

Yes
No
No
No
chance
pared
GIC:

Assess the survival rate of preformed pediatric crown

on teeth with MIH

Unclear

7 to

Q (48.3%) and & (51.7%)

10

24 months

1, 6,12, 24 months

Clinical, radiological & photographical

115 first permanent molars

Preformed metal. crown / Composite resin

Removal of carious ti

ssues and selective

removal of hypomineralized enamel.

Yes

Yes (Adper S

ingleBond)

Yes

No

PMC

Comp. resin

Results - SCASS score: 2.3 95% CI0.06-0.9). However, the SCASS score: 2.4 survival rate at 24 months = 94.4% Survival rate at 24 months = 49.2%
WBFS score:7.0 GIC group was not associated WBFS score: 7.0 urvivatrated onhs = SA.Ah sunvivattate onns =422
with the prevention of post-
eruptive fractures (p = 0.313).
GIC is a good material to use on Sealing fissures with GIC helps
Conclusion partially erupted MIH teeth while No significant difference preventing the onset of caries PMC have a better survival rate than composite resins at 24 months
awaiting definitive restorations. but not post-eruptive fractures
Authors Hahn et al.*! Mendoncga et al.*? Sundfeld et al.*® Linner et al.*
Country Germany Brazil Brazil Germany
Year of publication 2020 2020 2020 2020

Type of study

Main topic of the study

Number of patients
Sex

Age (Years)
Follow-up

Follow-up frequency
Follow-up modalities

Teeth treated

Materials

Case report

Treatment of a MIH
patient with mixed to
permanent dentition

1
3
11
6 years
1,3, 6 years
Clinical

First permanent molars

Direct and indirect
composite resin

Case report

Adapted technique for
simplified occlusal replication
with GIC on molars with MIH

&

11
18 months
Every 3 months

Clinical

First permanent molars

GIC

Case report

Causes, clinical aspects
and restorative treatment
of teeth with MIH

9

17
18 month
1 month then 18 months
Clinical

11 &21

Composite resin

At-home bleaching for

Retrospective study

Comparison of 4 treatment strategies on teeth affected by MIH

52
& and 9 (50%)
61018
Variable
1 year, 2 years, 3 years
Clinical & photographical

184 posterior teeth, 20 anterior teeth

GIC, conventional composite resin (non-invasive and invasive) and ceramic restorations

Conventional c.

Ceramic

Tissue preparation Removal of carious tissue and Removal of old restorations 20 davs then removal of GIC Non-invasive c. i ) . )
prep hypomineralized enamel and carious tissue ¥s _ None None Removal qf carious tissues Removal qf carious tissues
hypomineralized enamel and hypomineralized enamel. and hypomineralized enamel.
Etching Yes Yes Yes No No Yes Yes
Bonding Ygs (unknown'for No Yes (Scotchbond) No Yes (Scotchbond) Yes (Syntac classic)
direct restoration)
Rubber Dam No No Yes No No No No
Pre-treatment No Application of fluoride varnish  External dental brightening No
Survival rate at 18 GIC Non-invasive c. Conventional c. Ceramic
Results - - o .
months = 100%. 7% 6-months survival rate 29.9% 76.2% 100%

. Direct or indirect restorations Good aIternatlve, reduceq Satisfactory results with etch Indirect restorations and conventional composite resins have better survival rates, but GIC protect teeth

Conclusion depend on the extent procedure time, good survival . . I ) . : . o .
) & rinse adhesive application and increase the child’s cooperation until they are more mature for definitive restorations.
of MIH damage. rate but low level of evidence

Authors Rolim et al.* Durmus et al.* Gaton-Hernandéz et al.#’ Pereira et al.*® Bhandari et al.*®
Country Brazil Turkey Spain Brazil India
Year of publication 2020 2020 2019 2019 2018
Type of study Randomized trial Prospective study Prospective Study Case Report Case series

Main topic of the study

Number of patients
Sex

Age (Years)
Follow-up

Follow-up frequency

Follow-up modalities
Teeth treated

Materials

Tissue preparation

Study the survival rate of composite resins on teeth
affected by MIH with various adhesive systems.

35

Q (45.7%) and J (54.3%)

7to 16

12 months

1, 6, 12 months

Clinical, photographical and radiological

first permanent molars

Assess the survival rate o

modified-GIC on MIH teeth

f resin
of teeth with MIH

with selective caries removal

58

? (51.7%) and J (48.3%)

8to 12

24 months

6,12, 18, 24 months

Clinical

134 first permanent molars

Minimally invasive treatment

Aesthetic approach to the
treatment of MIH teeth

326 1
Q (47,3%) and & (52,7%) 3
6-8 13

24 month

6, 12, 18, 24 month

S

Clinical & radiological

First permanent molars

Permanent maxillary
central incisor

Composite resin

Removal of carious tissues and selective
removal of hypomineralized enamel.

Resin modified-GIC GIC & composite resin
Removal of carious tissues
and selective removal of
hypomineralized enamel.

Selective removal of
decayed tissue

Composite resin

Abrade the stain 2-3 mm
then bevel 2 mm

Evaluating the aesthetic
results of resin infiltration
on MIH-affected incisors
Unclear
4 and @ (50%)
7to 16
6 months

6 months

Photographical
22 incisors

ICON® Resin

No preparation

X Self-etch
Etching No No - Yes Yes From ICON package
Bonding Yes (Universal Ambar) No - Yes (Adper SingleBond) No
Rubber Dam Yes No Yes Yes Yes
Pre-treatment No No Application of fluoride varnish Cleaning with prophylactic paste
Self-etch AE3=13.346.8 Immediate esthetic results
Results . Survival rate at 24 months = 87.5% Survival rate at 24 month = 96,8% AE3 At Day 0 = AE3 at 6 months confirmed in Grade I MIH-
Survival rate at 12 months = 62.3% o
(CIELAB Score) affected incisors
. . . Selective removal of decayed
Moderate survival rate; Selective . : . L . . . .
. I . . . tissue ensures restoration Composite resins = treatment of  Effective and minimally invasive
Conclusion Non-significant differences removal of hypomineralized . . N . . ; .
. . - integrity. Temporization with choice. But no control group.  treatment for reducing white spots
tissue is efficient .
GIC to manage sensitivity
Authors Grossi et al.>° Gianetti et al.’ Pessda et al.? MacLean et al.> Sénmez et al.?
Country Brazil Italy Brazil USA Turkey
Year of publication 2018 2018 2018 2018 2017
Type of study Randomized trial Case report Case report Case Report Clinical trial
Study of GIC . inimally i .
q - restorations to ICON® procedure Conservative Minimally invasive N . . . . .
Main topic of the study ; treatment of treatment of Study of deproteinization and cavity shapes for direct composite resins on teeth with MIH
restore teeth on teeth with MIH . .
teeth with MIH teeth with MIH
affected by MIH
Number of patients 44 1 1 1 70
Q (54.54%) & 5
Sex (45.45%) Unknown Q 3 @ and & (unknown %)
Age (Years) 7t013 Unknown 7 7 8to 12
Follow-up 12 months 1 month 7 years 10 months 2 years
Follow-up frequency 6, 12 months 1 month 1,3,4,5,6,7years - Every 3 months
Follow-up modalities Clinical Unclear Clinical Clinical Clinical
59 first permanent
Teeth treated molars + 1 Upper.central First permanent 4 First permanent First permanent molars
permanent incisors molars molars
central incisor
Materials GIC ICON® resin Resin modified-GIC GIC Composite resin
Removal of
Removal of Group 1

Tissue preparation

carious tissues and
hypomineralized

No preparation

Removal of
carious tissue

decayed tissue and
hypomineralized

Removal of carious tissue
and all hypomineralized

Group 2
Removal of carious tissue

Group 3
Removal of carious tissue

Group 4
Removal of carious tissue

enamel. enamel enamel (HE) and selective removal of HE ~ and selective removal of HE from non-MIH teeth
Etching Yes Yes No 20% polyacrylic acid Yes
Bonding No Yes (Optibond FL) No Yes Yes (FuturaBond)
Rubber Dam No Yes No Yes Unknown
Pre-treatment No No No Application of SDF 2 NaOCl only in Group 3
to 4 weeks before
Survival rate at 12 DTS
Results . = = Group 1= Survival rate Group 2 = 58.06% Survival rate Group 3 = 78.12% Survival rate Group 4 = 87.09%
months: 98.3%
T 81.25%
Resin modified-GIC
Efficient approach to Very conservative is a good temporary
X preserve permanent and aesthetic treatment opt.lc.m Effective temporary Removing all the hypomineralized enamel increases resin survival rate.
Conclusion first molars, good treatment. But  for mixed dentition restoration o . . .
survival rate for very low level while awaiting Application of NaOCl increases resin survival rate
1-sided restorations. of evidence. a definitive
restoration.
Authors De Souza et al.>* Fragelli et al.* de Oliveira et al.>® De Souza et al.*’
Country Brazil Brazil Brazil Brazil
Year of publication 2016 2015 2015 2013

Type of study
Main topic of the study

Number of patients
Sex

Age (Years)
Follow-up

Follow-up frequency
Follow-up modalities
Teeth treated
Materials

Tissue preparation
Etching

Bonding

Rubber Dam

Pre-treatment

Results

Conclusion

EJPRD

Randomized trial

Different adhesive systems on MIH molars: self-etch and etch-and-rinse

18

4 and @ (50%)

6to8

18 months

1,6, 12, 18 months

Clinical, radiological & photographical

41 first permanent molars

Composite resin

Removal of carious tissue

Yes for etch-and-rinse

Yes (Clearfil SE vs. Scotchbond)

Self-etch:
Survival rate 18 months = 68%

No significant difference between selfé-etch and etch-and-rinse systems
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Yes

No

Study of GIC restorations on
teeth affected by MIH

Prospective study

21

Q (43.9%) I (57.1%)

Clin

48 fi

Rem

6to9
12 months
6, 12 months
ical & photographical
rst permanent molars
GIC
oval of carious tissées
No
No

No

Application of fluoride varnish

E&R:
Survival rate 18 months = 55%

Failure rate 50% at 12 months

Good
for

Copyright ©2025 by

survival rate, especially
1-sided restorations

Dennis Barber Ltd. All rights reserved.

GIC for restoration of teeth with MIH

Case Report

1
3
7
6 years
Unclear
Clinical & photographical
First permanent molars
GIC
No preparation
No
No
No

Application of fluoride varnish

Survival rate at 6 years = 0%

Only one case, difficult to

draw a conclusion h

Case Report

Aesthetic treatment of teeth with MIH

2

Qand &

11 (girl) and 12 (boy)

Permanent incisors
Composite resin
Removal of surface opacity
Yes
Yes (Optibond)

Yes

E&R:

Survival rate 18 months = 54%

Aesthetic treatments must be

carried out quickly to avoid
armful psychological effects.
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Table 2. Bias assessment by checklists from Joanna Briggs Institute’s (JBI) Critical Appraisal Tools. The colors are related to the

bias assessment (green means low risk of bias).

Articles (sorted by
publication date)

Type of study

Bias assessment (%)

Bias assessment color

Sen Yavuz et al.®®
Ozsoy et al.>
Hakmi et al.2
Vieira et al.®
Iraida et al.*
Temudo et al.>*
Alfarraj et al.3¢
Bagattoni et al.*’
Bekes et al.?®
Schraverus et al.*®
de Farias et al.*°
Hahn et al.*!
Mendoncga et al.*?
Sundfeld et al.*
Linner et al.*
Rolim et al.*
Durmus et al.*
Gaton-Hernandéz et al.*’
Pereira et al.*®
Bhandari et al.*®
Grossi et al.>°
Gianetti et al.>!
Pesséa et al.>?
MacLean et al.>3
Sénmez et al.Z?
De Souza et al.>*
Fragelli et al.%

de Oliveira et al.%®

De Souza et al.*”

Randomized trial
Randomized trial
Randomized trial
Case report
Case report
Case report
Case report
Case report
Prospective study
Randomized trial
Retrospective study
Case report
Case report
Case report
Retrospective study
Randomized trial
Prospective study
Prospective study
Case report
Case series
Randomized trial
Case report
Case report
Case report
Clinical trial
Randomized trial
Prospective study
Case Report

Case Report

75

68.8

85.7

62.5

75

62.5

50

87.5

44.4

76.9

66.7

75

50

50

55.6

96.8

66.7

55.6

50

40

41.9

37.5

50

37.5

50

84.2

55.6

12.5

25
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Among the publications described in this review, 60% of those
which described the use of composite resins have associated
the biomaterial with an etch-and-rinse adhesive system. This
may be explained by the well described efficiency of these
products when the bonding procedure is performed mainly on
enamel®’. It however can be discussed that etch-and-rinse sys-
tems necessitate more clinical steps than self-etch and can thus
be less easily used in a poorly cooperative patient.

Five studies have described the usefulness of deproteinizing
enamel with sodium hypochlorite in order to improve bond-
ing?30324142 - An enamel affected with MIH presents an ob-
struction of the dentinal tubules due to protein accumulation,
which negatively affects the adhesive from penetrating®. It is
still unknown, and thus interesting to investigate, the amount
of deproteinization on teeth affected by MIH®.

Of course, the results must be balanced depending on the
degree of severity of the MIH and the number of faces in-
volved on the treated teeth. These parameters are not always
described in the studies. Clinically, the design of indirect res-
torations, such as inlays-onlays has shown a high success rate
in MIH patient and must fully take part in the current thera-
peutic gradient’. They are biocompatible and aesthetic. How-
ever, the financial aspect of these restorations must be taken
into account’. The use of preformed stainless steel crowns*
appears as intermediary solutions as they are considered as
direct restorations but they have an excellent survival rate
more similar to bonded inlays. They are also easy to seal on a
tooth. However, a significant drawback is their poor esthetics,
which can be a concern for both patients and clinicians. To ad-
dress these esthetic concerns, preformed zirconia crowns for
first permanent molars are emerging on the market. Zirconia
crowns offer superior esthetics compared to stainless steel,
closely mimicking the natural appearance of teeth. Despite
their potential, there is currently a lack of studies evaluating
their long-term effectiveness and clinical performance for
MIH-affected teeth.

This review shows that the follow-up periods are highly vari-
able between the publications. Some months or even one year
can be considered as too short to really study the adhesion of
direct restorations and thus to validate or not their success
rate. Truly, it is of high interest in the case of erupting teeth and
pediatric dentistry. Treating MIH as early as possible increases
the chances of the tooth surviving. A large number of patients
are still left without treatment and do not have the chance to
be diagnosed as soon as the first molars have erupted, thereby
seriously compromising the future of the teeth affected. Pre-
ventive therapies are thus of prime interest in case of MIH and
that is why 5 studies included in our systematic review have
described the application of fluoride varnish as a pre-treatment
before the restoration implementation3847495670,

One of the lessons to be learned from this study is that vari-
ous techniques can be used in conjunction and in combination,
depending on the clinical situation. The therapeutic gradient
should begin with preventive therapies, such as fluoridation,

EJPRD
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or even the use of silver diamine fluoride. Immediately above
these options are direct restorations, for long-term or tempo-
rary use. The choice of material, based on its biological and
mechanical qualities, must take into account the severity of
the MIH. But this choice also depends on the patient’s own sit-
uation, such as sensitivities and difficulties in achieving local
anaesthesia. Similarly, the choice of restorative materials will
be guided in part by the young patient’s ability to accept treat-
ment. For example, the use of Glass Ionomer Cement, which
is simpler and quicker to apply, is more suitable for younger
children who are more reluctant to undergo treatment.

Further studies need to be carried out in countries where
the prevalence of MIH is regularly revised upwards. In our re-
view, over a third of the articles included were published by
Brazilian authors, which is consistent with the large number
of articles in the literature that evaluated, specifically in this
country, the evolution of MIH prevalence®. However, other na-
tions (Germany, Saudi Arabia, India) are also major providers
of prevalence indicators for this pathology, but few studies
have been found on the clinical management of patients. In
the future, trials should also been conducted on a wider sam-
ples with also regular recall during a longer period, especially
as MIH is highly diagnosed and has many consequences on
children quality of life™. The aesthetic and psychological re-
percussions are higher when the incisors are affected”. In a
society where physical injunctions are predominant, the pres-
ence of stains on the incisors can decrease the self-image and
expose to teasing’. Despite the efforts made to improve oral
hygiene, the stain will not disappear of its own. This can lead
to a drop in motivation, with patients withdrawing into them-
selves and losing themselves in a vicious circle.

CONCLUSION

The management of patients with MIH is complex and must
be considered on a case-by-case basis. The treatment decision
will depend on many factors, such as age, compliance, severity
of enamel breakdown, dental development and many others.
The first essential step is to establish a proper diagnosis so
that these young patients can be treated as early as possible
in order to limit hypersensitivity and egression of the antago-
nist tooth after enamel breakdown. For erupting molars, GIC
seems to give the best results in limited defects, until a resin
composite can be applied under good sealing conditions.
They can be placed into the cavity as dentin substitutes or as
temporary materials until the tooth has fully erupted and the
child is willing to cooperate in the creation of a permanent
indirect restoration. Preformed metal crowns, although less
aesthetic, represent a sustainable alternative for severe de-
fect in erupting molars.

In conclusion, GIC seems to meet the objective of preserv-
ing the child's quality of life by protecting teeth during their
eruption with an acceptable survival rate, while pending the
replacement with indirect reconstructions.

Copyright ©2025 by Dennis Barber Ltd. All rights reserved.



European Journal of Prosthodontics and Restorative Dentistry (2025) 33, 113-122

REFERENCES

10.

1

N

12.

13.

14.

15.

16.

17.

18.

. Weerheijm, K.L. Molar incisor hypomineralization (MIH): clinical pres-

entation, aetiology and management. Dent Update 2004; 31:9-12

Weerheijm, K.L., Jalevik, B. and Alaluusua, S. Molar-incisor hypominer-
alisation. Caries Res 2001; 35:390-391

Schwendicke, F., Elhennawy, K., Reda, S., Bekes, K., Manton, DJ. and
Krois, J. Global burden of molar incisor hypomineralization. J Dent
2018; 68:10-18

Lopes, L.B., Machado, V., Mascarenhas, P., Mendes, JJ. and Botelho, J.
The prevalence of molar-incisor hypomineralization: a systematic re-
view and meta-analysis. Sci Rep 2021; 11:22405

Rodd, H.D., Graham, A., Tajmehr, N., Timms, L. and Hasmun, N. Molar
Incisor Hypomineralisation: Current Knowledge and Practice. Int Dent
J2021; 71:285-291

Allazzam, S.M., Alaki, S.M. and EI Meligy, O.A.S. Molar Incisor Hypomin-
eralization, Prevalence, and Etiology. IntJ Dent 2014: 234508

Broutin, A., Delrieu, J., Blanc, C., Esclassan, R., Nasr, K., Marty, M., et
al. Description and durability of the various indirect restoration tech-
niques in molar-incisor hypomineralisation: A systematic review. Eur J
Prosthodont Restor Dent. 2024; 24:91-101

Jedeon, K., Marciano, C., Loiodice, S., Boudalia, S., Canivenc Lavier, M.-
C., Berdal, A. et al. Enamel hypomineralization due to endocrine dis-
ruptors. Connect Tissue Res 2014; 55:43-47

Babajko, S., Jedeon, K., Houari, S., Loiodice, S. and Berdal, A. Disruption
of Steroid Axis, a New Paradigm for Molar Incisor Hypomineralization
(MIH). Front Physiol 2017; 8:343

Kthnisch, J., Mach, D., Thiering, E., et al. Respiratory diseases are as-
sociated with molar-incisor hypomineralizations. Swiss Dent J 2014;
124:286-293

. Né, Y.G. de S., Frazdo, D.R,, Lopes, G. de O., Fagundes, N.C.F,, Souza-

Rodrigues, R.D., Paula-Silva, FW.G. et al. Association between respira-
tory diseases and molar-incisor hypomineralization: A systematic re-
view and meta-analysis. Front Med (Lausanne) 2022; 9:990421

Lygidakis, N.A., Dimou, G. and Marinou, D. Molar-incisor-hypominerali-
sation (MIH). A retrospective clinical study in Greek children. II. Possible
medical aetiological factors. Eur Arch Paediatr Dent 2008; 9:207-217

Silva, MJ., Scurrah, KJ., Craig, .M., Manton, DJ. and Kilpatrick, N. Etiol-
ogy of molar incisor hypomineralization - A systematic review. Com-
munity Dent Oral Epidemiol 2016; 44:342-353

van der Tas, J.T., Elfrink, M.E.C., Heijboer, A.C., et al Foetal, neonatal and
child vitamin D status and enamel hypomineralization. Community
Dent Oral Epidemiol 2018; 46:343-351

Weerheijm, KL, Duggal, M, Mejare, I, Papagiannoulis, L, Koch, G, Mar-
tens, LC. et al. Judgement criteria for molar incisor hypomineralisation
(MIH) in epidemiologic studies: a summary of the European meeting
on MIH held in Athens, 2003. Eur J Paediatr Dent 2003; 4:110-113

Altner, S., Milutinovic, I. and Bekes, K. Possible Etiological Factors For
The Development of Molar Incisor Hypomineralization (MIH) in Aus-
trian children. Dent J (Basel) 2024; 12:44

Somani, C., Taylor, G.D., Garot, E., Rouas, P., Lygidakis, N.A. and Wong,
F.S.L. An update of treatment modalities in children and adolescents
with teeth affected by molar incisor hypomineralisation (MIH): a sys-
tematic review. Eur Arch Paediatr Dent 2022; 23:39-64

Gotler, M. and Ratson, T. (2010) [Molar incisor hypomineralization
(MIH)--a literature review]. Refuat Hapeh Vehashinayim (1993) 2010;
27:10-18, 60

19. Jawdekar, A.M., Kamath, S., Kale, S. and Mistry, L. Assessment of oral

health-related quality of life (OHRQoL) in children with molar incisor
hypomineralization (MIH) - A systematic review and meta-analysis of
observational studies. J Indian Soc Pedod Prev Dent 2022; 40:368-376

20. Giuca, M.R., Lardani, L., Pasini, M., Beretta, M., Gallusi, G. and Campan-

ella, V. State-of-the-art on MIH. Part. 1 Definition and aepidemiology.
Eur J Paediatr Dent 2020; 21:80-82

21. Page, MJ., McKenzie, J.E., Bossuyt, P.M., et al. (2021) The PRISMA 2020

statement: an updated guideline for reporting systematic reviews. BMJ
2021; 372:n71

22. Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G. and Group, T.P. Pre-

ferred reporting items for systematic reviews and meta-analyses: The
PRISMA Statement. PLOS Medicine 2009; 6:e1000097

23. Gasparyan, AY., Ayvazyan, L., Blackmore, H. and Kitas, G.D. Writing a

narrative biomedical review: considerations for authors, peer review-
ers, and editors. Rheumatol Int 2011; 31:1409-1417

24. Ferreira-Vilaca, C., Costa Mendes, L., Campana, S.-C., Bailleul-Forestier,

L, Audouin-Pajot, C., Esclassan, R., et al. (2020) Orofacial manifesta-
tions of SAPHO syndrome: a systematic review of case reports. Clinical
Rheumatology 2020; 39:3277-3286

25. Barker, T.H., Stone, J.C., Sears, K., Klugar, M., Tufanaru, C., Leonardi-

Bee, J., et al. The revised JBI critical appraisal tool for the assessment
of risk of bias for randomized controlled trials. JBI Evidence Synthesis
2023; 21:494

26. Moola, S., Munn, Z., Tufanaru, C., et al. Chapter 7: Systematic reviews of

etiology and risk. JBI Manual for Evidence Synthesis 2020; https://doi.
org/10.46658/)BIMES-20-08

27. Munn, Z., Barker, T.H., Moola, S., Tufanaru, C., Stern, C., McArthur, A, et

al. Methodological quality of case series studies: an introduction to the
JBI critical appraisal tool. JBI Evidence Synthesis 2020; 18:2127

28. Reis, P.P.G., Jorge, R.C., Americano, G.C.A., Thiago Pontes, N. de S., Pe-

res, AM.A.M., Silva Oliveira, A.G.E., et al. Prevalence and severity of
molar incisor hypomineralization in Brazilian children. Pediatr Dent
2021, 43:270-275

29. Ozsoy, M. and Giindor, O. Management of severity lesions of hypomin-

eralized molars (MIH) with different treatment alternatives: 9-months
results of a clinical trial. J Clin Pediatr Dent 2022; 48:68-75

30. Hakmi, A. and Dashash, M. Direct or indirect composite for restoring

permanent first molars affected by Molar Incisor Hypomineralisation
(MIH): a randomized clinical controlled trial. BDJ Open 2023; 9:37

31. de Farias, A.L., Rojas-Gualdrén, D.F., Mejia, J.D., Bussaneli, D.G., Santos-

Pinto, L. and Restrepo, M. Survival of stainless-steel crowns and com-
posite resin restorations in molars affected by molar-incisor hypomin-
eralization (MIH). Int J Paediatr Dent 2022; 32:240-250

32. Sénmez, H. and Saat, S. A clinical evaluation of deproteinization and

different cavity designs on resin restoration performance in MIH-af-
fected molars: Two-year results. J Clin Pediatr Dent 2017; 41:336-342

33. Linner, T., Khazaei, Y., Blicher, K., Pfisterer, J., Hickel, R. and Kiihnisch, J.

Comparison of four different treatment strategies in teeth with molar-
incisor hypomineralization-related enamel breakdown-A retrospective
cohort study. IntJ Paediatr Dent 2020; 30:597-606

34. Grossi, J. de A., Cabral, R.N., Ribeiro, A.P.D. and Leal, S.C. Glass hybrid

restorations as an alternative for restoring hypomineralized molars in
the ART model. BMC Oral Health 2018; 18:65

35. Durmus, B., Sezer, B., Tugcu, N., Caliskan, C., Bekiroglu, N. and Kargul,

B. (2021) Two-year survival of high-viscosity glass ionomer in children
with Molar Incisor Hypomineralization. Med Princ Pract 2021; 30:73-79

ceeesereietseeseeeeseeeeseneeeese. Systematic Review on MIH Teeth Restoration...

ejprd.org - Published by Dennis Barber Journals

Copyright ©2025 by Dennis Barber Ltd. All rights reserved.



36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

EJPRD

European Journal of Prosthodontics and Restorative Dentistry (2025) 33, 113-122

Sen Yavuz, B, Kaya, R, Kodaman Dokumacigil, N, Ozgur, EG, Bekiroglu,
N. and Kargul, B. Clinical performance of short fiber reinforced com-
posite and glass hybrid on hypomineralized molars: A 36-month rand-
omized split-mouth study. J Dent 2024; 144:104919

Rolim, T.Z.C,, da Costa, T.R.F., Wambier, L.M., Chibinski, A.C., Wambier,
D.S., da Silva Assungdo, L.R., et al. Adhesive restoration of molars af-
fected by molar incisor hypomineralization: a randomized clinical trial.
Clin Oral Investig 2021; 25:1513-1524

de Oliveira, D.C., Favretto, C.0. and Cunha, R.F. Molar incisor hypomin-
eralization: considerations about treatment in a controlled longitudi-
nal case. J Indian Soc Pedod Prev Dent 2015; 33:152-155

Vieira, A., Emerenciano, N.G., Moda, M.D., Silva, U., Fagundes, T.C.,
Danelon, M., et al. Treatment of Molar-incisor Hypomineralization: A
Case report of 11-year clinical follow-up. Oper Dent 2023; 48:121b-
1129

Iraida, L., Maira, Q.-P., Humberto, J., Iraida, L., Maira, Q.-P. and Hum-
berto, J. Molar incisor hypomineralization in a pediatric patient with
distal renal tubular acidosis. Case report. Control and monitoring
for 14 years. Odontoestomatologia 2023 https://doi.org/10.22592/
0de2023n42e415

Temudo, R., Neves, P, Ventura, I. and Lopes, L. A conservative ap-
proach to rehabilitate a molar-incisor hypomineralization case. Rev
Gauch Odontol 2022; 70:e20220010

Alfarraj, J.H. and Alsaeed, A.A. (2022) Clinical management of molar in-
cisor hypomineralization affected molars in a pediatric patient includ-
ing endodontic treatment, case report and review of the literature. Clin
Cosmet Investig Dent 2022; 14:183-189

Bagattoni, S., Gozzi, L, Lardani, L., Piana, G., Mazzoni, A., Breschi, L., et
al. Case report of a novel interim approach to prevent early posterup-
tive enamel breakdown of molar-incisor hypomineralization-affected
molars. ] Am Dent Assoc 2021; 152:560-566

Bekes, K., Amend, S., Priller, J., Zamek, C., Stamm, T. and Kramer, N.
Hypersensitivity relief of MIH-affected molars using two sealing tech-
niques: a 12-week follow-up. Clin Oral Investig 2022; 26:1879-1888

Schraverus, M.S., Olegério, I.C., Bonifacio, C.C., Gonzélez, A.P.R., Pedro-
za, M. and Hesse, D. Glass ionomer sealants can prevent dental caries
but cannot prevent posteruptive breakdown on molars affected by
Molar Incisor Hypomineralization: One-year results of a randomized
clinical trial. Caries Res 2021; 55:301-309

Hahn, B., Krastl, G., Halbleib, K. and Soliman, S. Management of a pa-
tient with hypomineralized teeth from the mixed to permanent denti-
tion stage - a case report with 6-year follow-up. J Adhes Dent 2020;
22:455-463

Mendonga, F.L., Di Leone, C.C.L., Grizzo, I.C., Cruvinel, T., de Oliveira,
T.M., Navarro, M.F. de L., et al. Simplified occlusal replica adapted tech-
nique with glass ionomer cement for molar-incisor hypomineraliza-
tion-affected molars: An 18-month follow-up. J Am Dent Assoc 2020;
151:678-683

Sundfeld, D., da Silva, L., Kluppel, O., Santin, G., de Oliveira, R., Pacheco,
R. et al. Molar Incisor Hypomineralization: Etiology, clinical aspects,
and a restorative treatment case report. Operative Dentistry 2020;
45:343-351

Gaton-Hernandéz, P., Serrano, C.R., da Silva, L.A.B., de Castafieda, E.R.,
da Silva, RA.B., Pucinelli, C.M., et al. Minimally interventive restorative
care of teeth with molar incisor hypomineralization and open apex—A
24-month longitudinal study. IntJ Paediatr Dent 2020; 30:4-10

ejprd.org - Published by Dennis Barber Journals.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Pereira, R. Esthetic approach for treatment of Molar Incisor Hypomin-
eralization: A case report. Dental Research and Oral Health 2019;
2:62-72

Bhandari, R., Thakur, S., Singhal, P., Chauhan, D., Jayam, C. and Jain,
T. et al. Concealment effect of resin infiltration on incisor of Grade I
molar incisor hypomineralization patients: An in vivo study. J Conserv
Dent 2018; 21:450-454

Giannetti, L., Murri Dello Diago, A., Corciolani, E. and Spinas, E. Deep
infiltration for the treatment of hypomineralized enamel lesions in a
patient with molar incisor hypomineralization: a clinical case. J Biol
Regul Homeost Agents 2018; 32:751-754

Pessoa, C.P,, Pion, L., Reyes, A., Matos, R., Alencar, C.F., Novaes, T.F, et
al. Conservative approach for molar-incisor hypomineralization: a case
report and 7-year follow-up. Gen Dent 2018; 66:e1-e4

Minimally Invasive Treatment for Molar Incisor Hypomineralization.
https://decisionsindentistry.com/article/minimally-invasive-treat-
ment-for-molar-incisor-hypomineralization/. Accessed 17 Dec 2023

de Souza, J.F., Fragelli, C.B., Jeremias, F., Paschoal, M.A.B., Santos-Pinto,
L. and de Cassia Loiola Cordeiro, R. Eighteen-month clinical perfor-
mance of composite resin restorations with two different adhesive
systems for molars affected by molar incisor hypomineralization. Clin
Oral Investig 2017; 21:1725-1733

Fragelli, C.M.B., Souza, J.F. de, Jeremias, F., Cordeiro, R. de C.L. and
Santos-Pinto, L. Molar incisor hypomineralization (MIH): conservative
treatment management to restore affected teeth. Braz Oral Res 2015:
29:51806-83242015000100271

Feltrin De Souza, J., Bullio Fragelli, C.M., Restrepo, M., Mushashe, A.M.,
Losso, E.M. and Da Cunha, L.F. Aesthetic management of molar-incisor
hypomineralization. RSBO 2015; 11:204-208

Dimkov, A., Gjorgievska, E., Nicholson, JW. and Kaftandzieva, A. An-
tibacterial effects of conventional glass ionomer cement. Bratisl Lek
Listy 2016; 117:31-35

Wilson, A.D., Groffman, D.M. and Kuhn, AT. The release of fluoride and
other chemical species from a glass-ionomer cement. Biomaterials
1985; 6:431-433

Zheng, F.M,, Yan, L.G., Duangthip, D., Gao, S.S., Lo, E.C.M. and Chu, C.H.
Silver diamine fluoride therapy for dental care. Japanese Dental Sci-
ence Review 2022; 58:249-257

Gotas, L., Canceill, T. and Joniot, S. The use of potassium iodide in pedi-
atric dentistry does not change the retention of glass ionomer cement
on a dentin treated with silver fluoride: In vitro results. Dent J 2024;
12:177

Sidhu, S.K. and Nicholson, J.W. A Review of Glass-lonomer Cements for
Clinical Dentistry. J Funct Biomater 2016; 7:16

Durrant, L., Mutahar, M., Daghrery, AA., Albar, N.H., Alwadai, G.S.,
Algahtani, S.A., et al. Clinical performance of glass ionomer cement in
load-bearing restorations: A systematic review. Med Sci Monit 2024;
30:2943489-1-e943489-20

Giacomini, M.C., Scaffa, P.M.C., Gongalves, R.S., Zabeu, G.S., Vidal, C.
de M.P,, Carrilho, M.R. de O., et al. Profile of a 10-MDP-based universal
adhesive system associated with chlorhexidine: Dentin bond strength
and in situ zymography performance. | Mech Behav Biomed Mater
2020; 110:103925

Yamauchi, K., Tsujimoto, A, Jurado, C.A., Shimatani, Y., Nagura, VY.,
Takamizawa, T., et al. Etch-and-rinse vs self-etch mode for dentin bond-
ing effectiveness of universal adhesives. J Oral Sci 2019; 61:549-553

Copyright ©2025 by Dennis Barber Ltd. All rights reserved.



European Journal of Prosthodontics and Restorative Dentistry (2025) 33, 113-122

66. Tian, F,, Zhou, L., Zhang, Z., et al. Paucity of nanolayering in resin-dentin 71. Reissenberger, T., Ebel, M., Klode, C., Hirsch, C. and Bekes, K. Hypomin-

interfaces of mdp-based adhesives. J Dent Res 2016; 95:380-387 eralized teeth and their impact on oral-health-related quality of life in

67. Ozer, F. and Blatz, M.B. Self-etch and etch-and-rinse adhesive systems primary school children. Int Environ Res Public Health 2022;19:10409
in clinical dentistry. Compend Contin Educ Dent 2013; 34:12-14, 16, 72. Saha, R. and Malik, P. Paediatric aesthetic dentistry: a review. EurJ Pae-
18; quiz 20, 30 diatr Dent 2012; 13:6-12

68. Elhennawy, K. and Schwendicke, F. Managing molar-incisor hypomin-
eralization: A systematic review. J Dent 2016; 55:16-24

69. Abuhaimed, T.S. and Abou Neel, E.A. Sodium hypochlorite irriga-
tion and its effect on bond strength to dentin. Biomed Res Int 2017;
2017:1930360

70. Viswanath, D. and Krishna, AV. Molar incisor hypomineralization: Con-
siderations about treatment in a controlled longitudinal case. Journal
of Indian Society of Pedodontics and Preventive Dentistry 2015; 33:152

SUPPLEMENTARY DATA1

Advanced search submitted on PubMed database on May 24th, 2024

#1: (((((((((((((composite)[Title/Abstract])) OR (composite resin[Title/Abstract])) OR (dental
composite[Title/Abstract])) OR (glass[Title/Abstract])) OR (glass ionomer[Title/Abstract])) OR (glass-
ionomer[Title/Abstract])) OR (GIC[Title/Abstract])) OR (restorative dentistry[Title/Abstract])) 1,157,301
OR (conservative[Title/Abstract])) OR (restorative[Title/Abstract])) OR (direct restoration[Title/
Abstract])) OR (tooth restoration[Title/Abstract])) OR (conservative dentistry[Title/Abstract])

#2 5 ((CCCCCCCeeeeeeeeeeeeee(MInTitle/Abstract]) ) OR (molar incisor[Title/Abstract])) OR (molar-incisor[Title/
Abstract])) OR (molar incisor hypomineralisation[Title/Abstract])) OR (molar incisor hypomineralization[Title/
Abstract])) OR (molar-incisor hypomineralisation[Title/Abstract])) OR (molar incisor-hypomineralisation[Title/
Abstract])) OR (molar-incisor-hypomineralisation[Title/Abstract])) OR (molar-incisor hypomineralization[Title/
Abstract])) OR (molar-incisor-hypomineralization[Title/Abstract])) OR (molar incisor-hypomineralization[Title/
Abstract])) OR (tooth hypomineralisation[Title/Abstract])) OR (tooth hypomineralization[Title/Abstract]))

OR (teeth hypomineralisation[Title/Abstract])) OR (teeth hypomineralization[Title/Abstract])) OR
(hypomineralisation defect*[Title/Abstract])) OR (hypomineralization defect*[Title/Abstract])) OR (tooth
enamel hypomineralisation[Title/Abstract])) OR (teeth enamel hypomineralisation[Title/Abstract])) OR

(tooth enamel hypomineralization[Title/Abstract])) OR (teeth enamel hypomineralization[Title/Abstract]))

OR (molar enamel hypomineralisation[Title/Abstract])) OR (incisor enamel hypomineralisation[Title/
Abstract])) OR (molar incisor enamel hypomineralisation[Title/Abstract])) OR (molar-incisor enamel
hypomineralisation[Title/Abstract])) OR (molar enamel hypomineralization[Title/Abstract])) OR (molar incisor
enamel hypomineralization[Title/Abstract])) OR (molar incisor-enamel hypomineralization[Title/Abstract]))
OR (incisor enamel hypomineralization[Title/Abstract])) OR (hspm[Title/Abstract])) OR (second primary

molar hypomineralisation[Title/Abstract])) OR (second primary molar hypomineralization[Title/Abstract])

1,569

#3: ((((((Chinese[Language]) OR Polish[Language]) OR Japanese[Language]) OR German[Language])

791,404
OR Portuguese[Language]) OR Russian[Language]) OR Review[Publication Type]) 5.791,40

#4: #1 AND #2 182

#5: #4 NOT #3 163

AR L SystematicReviewonMIHTeethRestoration...

ejprd.org - Published by Dennis Barber Journals Copyright ©2025 by Dennis Barber Ltd. All rights reserved.



