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Abstract
Introduction The restorative management of molars with mo-
lar incisor hypomineralization (MIH) represents a challenge in
the clinical practice with high failure rate.
Objective The aim of this study is to evaluate the clinical
survival of direct composite resin restorations in first perma-
nent molars (FPMs) that are affected by MIH, comparing two
adhesive systems.
Material and methods We selected 41 FPMs with MIH from
children aged 6–8 years. FPM fully erupted and with restor-
ative treatment needed were the inclusion criteria. We exclud-
ed FPMs with destroyed crowns. The FPMs were randomly
assigned to two groups: self-etching adhesive (SEA) and total-
etch adhesive (TEA). Clinical evaluation was performed by a
blinded examiner during 18 months according to the modified
US Public Health Service (USPHS) criteria. The actuarial
method was used to evaluate survival of the restorations, and
Chi-square and Fisher’s exact tests were used to compare dif-
ferences between the groups (α = 5 %).
Results The cumulative survival rates were 100 % at 1 month,
89 % at 6 months, 73 % at 12 months, and 68 % at 18 months
in SEA, and 95 % at 1 month, 72 % at 6 months, 59 % at

12 months, and 54 % at 18 months in TEA; there was no
significant difference between groups.
Conclusions There was no difference in clinical survival of
restorations in FPMs affected by MIH using TEA or SEA
adhesives in the end of 18 months.
Clinical relevance It was suggested that SEAs as well as
TEAs can be applied to restore molars affected byMIH, when
it is performed a conservative cavity preparation. Once,
cavosurface margins (cavity design) in hypomineralized
enamel have less bonding capability.

Keywords Molar incisor hypomineralization . Randomized
clinical trial .Treatment .Dental restoration .Adhesive system

Introduction

In addition to caries decay, pediatric dentists are currently
confronted by a high prevalence of enamel defects in first per-
manentmolars (FPMs), calledmolar incisor hypomineralization
(MIH), during or soon after eruption [1]. Which is challenging,
defined as a developmentally derived dental defect that involves
hypomineralization of the first to fourth FPMs. It is frequently
associated with permanent incisors [2]. This condition is pre-
sumed to result from various environmental factors that act
systemically to affect the developing enamel, beginning prena-
tally and persisting into childhood [3–6]. This condition is also
possibly associated with genetic polymorphisms [7].

Clinically, teeth affected byMIH present wide variations in
severity [8]. The mild form of MIH is associated with isolated
demarcated opacities that vary from white to brown in
nonstress-bearing areas of the FPMs, with no loss from frac-
turing [8–11]. Moderate and severe MIH is frequently associ-
ated with atypical restorations and demarcated opacities in the
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occlusal/incisor third of teeth that occasionally undergoes
posteruptive breakdown because of the soft and porous enam-
el. Widespread caries are often associated with the affected
enamel [12, 13]. In MIH, hypomineralization lesions can oc-
cur independently or coexist with hypoplastic lesions in one or
more teeth, depending on the time, duration, and susceptibility
of the individual and severity of the prenatal, perinatal, or
postnatal insult [13]. MIH is frequently present in Brazilian
children, with a prevalence of 12.3–40.2 %, posing a consid-
erable clinical problem for this population [10, 12, 14–16].

MIH presents a serious clinical management challenge that
has attracted the attention of the dental profession [8, 11, 12,
17–20]. These enamel defects negatively affect the quality of
children’s life. They frequently report shooting pains while
eating ice cream or even while breathing cold air. This intrin-
sic sensitivity can influence the children’s behavior. They are
commonly reluctant to open their mouth and negatively react
to blowing air. Furthermore, treatment can be painful because
of difficulties achieving local analgesia, which is attributable
to subclinical inflammation of the pulp because of the porosity
of the enamel [21].

Enamel that is affected by MIH exhibits disorganized
enamel prisms, a porous structure, low mineral content, and
loosely packed crystallites [22–25], which are correlated with
lower strength and hardness of the enamel [22, 26]. These
features can explain the risk of rapid caries development and
restoration failures. Molars that are affected by MIH undergo
dental treatment nearly ten times more often compared with
molars without MIH [21].

Many dental restorative materials are available. In teeth
with severe MIH, stainless steel crowns are the treatment of
choice [13, 27]. Amalgam is a nonadhesive material that is not
indicated to atypical cavities. Its use can result in further
enamel breakdown [13, 28]. Other possible treatment modal-
ities include polyacid-modified composite resins, composite
resins, indirect alloys, glass-ionomer cement (GIC), resin-
modified GIC, and fissure sealants [13]. Glass-ionomer ce-
ment is an important tool for combating caries. This type of
cement is thought of as a reservoir of fluoride and other ions in
the oral cavity and mechanical barrier that protects the tooth
surface against bacteria. Its most important property is that it
can provide a long-lasting seal under the most challenging
clinical circumstances [11, 28]. Glass-ionomer cement should
be used as an intermediate approach until a definitive restora-
tion is placed [11, 13, 24], such as an intermediate layer
protecting dentinal contours prior to composite placement
[28], or it can serve as a definitive restorative material [11].

Adhesive bonding to hypomineralized enamel may also be
used. Various types of adhesive systems are available [29, 30].
Self-etching has been suggested to enhance the adhesion strength
of resin composites in hypomineralized enamel [27]. However,
because of a mineral deficiency of hypomineralized teeth, adhe-
sives have a lower ability to adhere to the tooth surface [25]. The

literature, especially in vivo studies, shows that adhesion to
hypomineralized enamel is limited. Some authors recommend
pretreating the enamel with 5% sodium hypochlorite, and others
suggest removing defective hypomineralized enamel prior to
bonding resin composite restorations. However, few clinical
studies have longitudinally evaluated this procedure [17, 28].
Thus, the aim of the present study was to evaluate the clinical
survival of direct composite resin restorations in FPMs that are
affected by MIH, comparing two adhesive systems.

Materials and methods

Study design

This study was conducted in full accordance with ethical prin-
ciples, including the World Medical Association Declaration
of Helsinki (2008). It was also approved by the Ethics and
Research Committee at Araraquara Dental School (FOAr-
UNESP), São Paulo, Brazil (protocol no. 11/08). The parents
or guardians of the children provided written, free, and in-
formed consent for this randomized, blinding clinical trial. It
has evaluated 1147 children 6 to 8 years of age. Of these, 142
presented MIH (Fig. 1) and 26 presented FPMs that required
restorative treatment. Of these 26 children, 18 met the inclu-
sion criteria of the study. The present study is registered at
ClinicalTrials.gov (NCT02717286).

The inclusion criteria were children who were born and
living in Araraquara, SP, Brazil, who presented totally erupted
FPMs with MIH classified as enamel posteruptive breakdown
(PEB) or unsatisfactory atypical restoration (UATR), with or
without carious lesions. The exclusion criteria were tooth
enamel malformation associated with syndromes, dental fluo-
rosis, FPMs with destroyed crowns, imperfect amelogenesis,
and fixed orthodontic appliances.

After selection of subjects, a total of 41 FPMs with MIH
were included and were treated based on a clinical protocol, in
which they were provisionally restored, permanently restored,
monitored every 6 months for 18 months, and evaluated in
terms of modified US Public Health Service (USPHS) criteria
to determine the rates of success.

All teeth were treated with direct composite resin restora-
tions, which were randomized into two groups according to
the adhesive system that was applied: self-etching adhesive
(SEA) and total-etch adhesive (TEA) that was considered the
standard procedure (control group) and restored with composite
resin [27]. To balance the sample size between the groups, the
randomization method adopted was a blocked randomization,
which is a fixed allocation randomization method. For this
method, it was defined as a block of four teeth, in each a simple
randomization tossing an unbiased coin for the first three teeth,
and the last one was allocated in the group with minor sample.
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Restorative treatment protocol

A calibrated pediatric dentist examined the selected teeth to
classify MIH according to the EAPD criteria [31], carious
lesions according to the decay-missing-filled teeth (DMFT)
index [32], and restoration integrity according to the restora-
tion quality criteria proposed by the USPHS-modified criteria
[33].

The calibration process was taken previously in different
moment for the criteria used (MIH, DMFT index, and
USPHS-modified), involving the theoretical training and
practice using photography of the criteria situations. Then,
the practice of calibration was performed with patients in the
clinical. The pediatric dentist examined others 20 patients,
who were in attendance in the clinical practice, according
the three criteria twice with 2 weeks of interval. The kappa
coefficient of intraexaminer reliabilities were above 0.80,
which were 0.88 for MIH, 0.91 for DMT index, and 0.81 for
the USPHS-modified criteria.

Bitewing radiographies were used to check the presence of
caries lesion onMIH-affected areas and to establish the restor-
ative procedures.

Another operator, with 10 years of clinical experience, per-
formed the tooth restorations according to the following pro-
tocol: (1) 1 month of fluoride varnish application (Duraphat,
Colgate, New York, NY, USA) using an applicator
(Microbrush Int., Grafton, WI, USA) with cotton roll isola-
tion, at an interval of 1 week and (2) provisional restoration
with GIC according to the clinical protocol (infiltrative anes-
thesia, rubber dam, caries removal with low speed, 1 % chlor-
hexidine application, protection of the dentin-pulp complex
with calcium hydroxide if necessary, temporary restoration
with Ketac Molar Easymix (3M ESPE, St. Paul, MN, USA)
according to the manufacturer’s instructions, removal of the

rubber dam, checking the occlusion with a blue paper record,
and surface protection with insulating). Finally, photographs
and radiographs were taken and dietary and hygiene instruc-
tions were given.

After 2 months, the teeth were randomly divided into two
groups that received the definitive Filtek XT350 restoration
(3M ESPE, St. Paul, MN, USA) varying the adhesive: SEA
(Clearfil SE Bond, Kuraray Medical, Tokyo, Japan) and TEA
(Adper Scotchbond Multi-Purpose, 3M ESPE, St. Paul, MN,
USA). Materials, respective lot numbers, composition, and
manufacturer’s instructions for use are provided in Table 1.

The SEA teeth (n = 19) were restored according to the fol-
lowing operative sequence: prophylaxis, infiltrative anesthesia,
rubber dam, partial removal of GIC, primer application using an
applicator (20 s), air jet (5 s) from 10-cm distance with 45°
angle of the tip, adhesive application (5 s) using an applicator,
and light curing (10 s) with a light-curing unit (Elipar FreeLight
2, 3MESPE). The intensity of the light exceeded 500mW/cm2.
After application of the dentin adhesive using an applicator,
Filtek Z350 XT (3M ESPE, St. Paul, MN, USA) was inserted
in increments of 1.0–1.5mm, and each increment was polymer-
ized for 40 s, followed by removal of rubber dam, examination
of occlusal contact, and final polishing.

The TEA teeth (n = 22) underwent the following clinical
steps: prophylaxis, infiltrative anesthesia, rubber dam, partial
removal of GIC, application of 37.5 % phosphoric acid to
enamel (30 s) and dentine (15 s), extensive washing, dry-
ing with cotton and air jet (5 s) from 10-cm distance with
45° angle of the tip, priming (5 s) using a applicator, air
jet (5 s) from 10-cm distance with 45° angle of the tip,
adhesive application (5 s) using an applicator, light curing
(20 s), restoration with Filtek Z350 XT inserted in incre-
ments of 1.0–1.5 mm, where each increment was poly-
merized for 40 s, removal of rubber dam, examination
of occlusal contact, and final polishing.

Follow-up and clinical evaluation

Five clinical exams (baseline and at 1, 6, 12, and 18 months)
were performed in a clinical environment according to a
World Health Organization protocol [32] under artificial light
and after prophylaxis. All of the children were followed up at
6-month intervals for a preventive program that included die-
tary and oral hygiene instructions, teeth cleaning, and fluoride
gel application (5 % NaF, neutral pH, FGM, Joinville, SC,
Brazil) if indicated.

The restorations were clinically evaluated by a blinded and
calibrated examiner (kappa 0.81) according to restoration
quality criteria proposed by the USPHS-modified criteria
[33], which consider anatomical form, marginal adaptation,
surface texture, marginal discoloration, retention, and the
presence of secondary carious lesions. The restorations were
also classified as satisfactory or unsatisfactory (Table 2); when

OPAC.

n = 116

EB + OPAC. + ATR

n = 26

Refusal

n = 8

Agreement n = 18

(baseline)

n = 18

(6, 12, 18  months)

1157 children

(6-12 years)

142 with MIH

Fig. 1 Number of subjects of the study. OPAC opacities, EB enamel
breakdown, ATR atypical restoration
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it was any of the Charlie ratings in the USPHS-modified
criteria, the restoration was deemed unsatisfactory. An unsatis-
factory condition was considered a failure, which was perma-
nently eliminated from further consideration in the study. It was
replaced, and a new restoration was performed, which was a
clinical follow-up; however, it was not included in the study.

This clinical trial was blinded once, and neither the partic-
ipant nor the examiner (investigators responsible for following
the restorations and assessing outcomes) knew the identifica-
tion of the groups.

Statistical analysis

The data were analyzed using the SPSS 16.0 software (SPSS,
Chicago, IL, USA). Descriptive statistics were used to present
the results. The actuarial method was used to evaluate survival
of the restorations. Significant differences in survival rates
between groups were analyzed using the log-rank Mantel-
Cox test. Comparisons between groups were performed using
Fisher’s exact test at a level of significance of 5 %.

Results

The mean participant age was 7 years old (range, 6–8 years),
and 55 % was female. Table 3 presents the frequencies of
failure during follow-up and survival rates. The frequency of
failure during the 18-month follow-up was 6 in SEA and 10 in
TEA. The rates of restoration success at the end of the 18-
month follow-up were 68 % for SEA and 54 % for TEA,
which were not significantly different (p = 0.304) (Table 3,
Fig. 2) .

A total of 16 teeth presented restoration failure in the
Table 4. In the SEA group, the failure rate was significantly
higher in the upper teeth than that in lower ones
(p = 0.019). However, in the TEA group, there is no sig-
nificant difference in the failure rates between upper and
lower teeth (p = 0.305). Five of the 16 teeth had caries
associated with restoration failure (3 in SEA and 2 in TEA;
Table 5). No significant differences in any of the evaluation
criteria were found among the evaluation categories
(Table 5).

Table 1 Composition of materials used in the present study

Product name Manufacturer
Lot number

Composition Usage instruction

KetacMolar Easymix 3M ESPE, St Paul, MN, USA
Lot no. 451964

Powder: aluminum-calcium-lanthanum,
fluorosilicate glass, 5 % copolymer
acid (acrylic and maleic acids)

Liquid: polyalkenoic acid, tartaric acid, water

Manual mixed, a mixing ratio (weight ratio)
of 4.5 parts of powder (1 spoonful with
leveled powder surface) 1 part of liquid
(1 drop).

Filtek XT350 3M ESPE, St Paul, MN, USA
Lot no. 182351
Lot no. 182963

Organic phase: UDMA, Bis-EMA, Bis-
GMA, TEGDMA

Inorganic matrix: silica (20 nm non-agglomerated/
aggregated), zirconia (4–11 nm non-
agglomerated/aggregated and TEGDMA
agglomerated), clusters, zirconia/ silica
aggregated particles (20 nm silica particles
combined with 4–11 nm zirconia 3)

Insertion in increments of 1.0–1.5 mm.
Each increment was polymerized for 40 s

Clearfil SE Bond Kuraray Medical Inc.,
Okoyama, Japan

Lot no. 5AB

Primer: water, MDP, HEMA, CQ, DET,
hydrophilic DMA

Bond: MDP (bis-GMA, HEMA), CQ, DET,
hydrophilic DMA, silanted colloidal silica

Apply the primer and leave for 20 s. Do
not rinse. Dry with mild airflow. Apply
bond and distribute evenly with mild air
flow. Light cure for 10 s

Adper Scotchbond
Multi-Purpose

3M ESPE, St Paul, MN, USA
Etchant: lot 8MP

Etchant: 3M ESPE-35 % phosphoric acid Apply Scotchbond etchant to enamel and
dentin. Wait 15 s. Rinse for 15 s.
Dry for 5 s.

Apply Adper Scotchbond multi-purpose
primer to etched enamel and dentin. Dry
gently for 5 s. Apply Adper Scotchbond
multi-purpose adhesive to primed enamel
and dentin. Light-cure for 10 s.

Primer: water (40–50 wt%), HEMA
(35–45 wt%), copolymer of acrylic
and itaconic acids (10–20 wt%)

Primer: lotno. 9CC

Adhesive: lot no. 9RL Adhesive: Bis-GMA (60–70 wt%),
HEMA (30–40 wt%).

Sources of the compositions (3MESPETechnical product profile Filtek, p. 2 on http://www.3mespe.com; 3MESPE Technical product profile Adper p. 2
on http://solutions.3mae.ae/.../Multi-Purpose-Dental-Adhesive/#tab5; 3M ESPE Technical product profile Ketac Molar Easymix, p. 3 on http://www.3
mespe.com; Kuraray Safety datasheet article # US064-B. p. 1 on www.kuraraydental.com)

Bis-GMA bisphenol A-glycidyl methacrylate, UDMA urethane dimethacrylate, TEGDMA triethylene glycol dimethacrylate, Bis-EMA bisphenol A
ethoxylate dimethacrylate, HEMA 2-hydroxyethyl methacrylate, MDP 10-methacryloxydecyldihydrogen phosphate, DET N,N-diethanol-p-toluidine,
DMA dimethacrylate, CQ camphorquinone
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Discussion

One problem of the present experiment was concerning of the
challenges regarding to the treatment of molars affected by
MIH, including efficient anesthesia, suitable cavity design,
and the choice of material. Once, hypomineralized enamel
has deficient mechanical proprieties, including strength and
hardness, which can cause restoration failure. Restorative
treatment success usually depends on the severity of the
MIH lesions, hygiene habits, the child’s cooperation, and
age. In the present study, the sample was selected based on
strict inclusion and exclusion criteria. Thus, the sample was
composed of severe cases of MIH with posteruptive enamel
breakdown, caries lesions, and opacities associated with atyp-
ical restorations. However, a limitation of the present study
was the number of sample that could be higher. Another prob-
lem of the restorative management of molars affected by MIH
which should be taken in consideration is as follows: how
much affected enamel has to be removed, suitable materials,

and the best option for the adhesive system (when necessary).
This appears to be the first randomized clinical trial that eval-
uated longitudinally the survival of restorations in molars that
were affected by MIH using two adhesive systems.

A good clinical target success is not evidenced for composite
restorations in hypomineralized molars; this would be around
60 % at 18 months, considering the multiple surfaces involved
and a conservative cavity margin design. Recent clinical trial
found a survival rate of 57.9 % for adhesive restorations on
young permanent teeth, without hypomineralization, up to
36 months of follow-up. The authors concluded that adhesive
restorations performed in young permanent molars of high car-
ies risk children presented limited survival [34]. In this study, the
survival rates were around 68 and 54 % for self-etching and
total-etch, respectively, which clinically means that 68 % of
the restoration with self-etching adhesive and 54 % of the res-
toration with total-etch adhesive were satisfactory in the end of
18 months. It is considered a good clinical survival for
hypomineralized young permanent teeth, once known that

Table 2 US Public Health
Service (USPHS)-modified
criteria for classifying restorations
as satisfactory and unsatisfactory

Criterion Score Clinical situation

Anatomical form Alfa Continuous

Bravo Slight discontinuity, clinically acceptable

Charlie Discontinuous, failure

Marginal adaptation Alfa Closely adapted, no visible crevice

Bravo Visible crevice, explorer will penetrate

Charlie Crevice in which dentin is exposed

Surface texture Alfa Enamel-like surface

Bravo Surface rougher than enamel, clinically acceptable

Charlie Surface unacceptably rough

Marginal discoloration Alfa No discoloration

Bravo Discoloration without penetration in pulpal direction

Charlie Discoloration with penetration in pulpal direction

Retention Alfa No loss of restorative material

Charlie Any loss of restorative material

Secondary caries Alfa No caries present

Charlie Caries present

Table 3 Actuarial method survival analysis for both groups

Interval (months) Subjects living at
start of interval

Failure during
the interval

Failure rate during
the interval

Survival rate during
the interval

Cumulative survival rate
to end of interval

SEA (0–1) 19 0 0.000 1.000 1.000

(1–6) 19 2 0.105 0.895 0.895

(6–12) 17 3 0.176 0.824 0.737

(12–18) 14 1 0.071 0.929 0.684

TEA (0–1) 22 1 0.045 0.955 0.955

(1–6) 21 5 0.238 0.762 0.727

(6–12) 16 3 0.187 0.813 0.591

(12–18) 13 1 0.076 0.924 0.546

Differences between groups were analyzed by the log-rank Mantel-Cox test (p = 0.304)
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molars affected by MIH have more retreatments. Jalevik et al.
[21] in a retrospective study in Sweden compared 32 children
with MIH and 41 control children with regard to FPM restora-
tion. At age 9, the children with MIH had undergone FPM
treatment nearly ten times more often than the control children.
On average, each affected molar had been treated twice due to
restoration failure, posteruptive breakdown, or recurrence of
caries. However, the control group had no retreated FPMs [21].

Regarding the reasons that could explain the failure rates pre-
sented is the conservative cavity margin design. An important
aspect in restoring molars affected by MIH with composite resin
is related to the cavosurface margins, which can be difficult to
place because of the surface’s uncertain bonding capability [27].
This aspect can be in part one of the causes of failure. Two
approaches have been proposed: removal of all defective enamel
until reaching a sound surface [18, 28] and removing the porous

enamel only until the bur or the probe meets resistance [17].
According to Lygidakis [13], the first approach involves lost of
tooth structure, but it is better if an adhesive material relies upon
bonding to sound enamel. The second one is a more conservative
approach; however, the defective enamel may continue to chip
away. However, the literature recommends the removal of all
hypomineralized enamel prior to place composite resin [28]. It
was contended that the choice of the proper cavity design de-
pends on the extent of the enamel defect in the crown, the pres-
ence of carious lesions, the age of the child, and the stage of
eruption in the mouth. Thus, the conservative approach is indi-
cated in some cases. Fragelli et al. [8] showed that the
hypomineralized enamel can bemaintained intactwith preventive
treatment. However, it was observed in vitro that bond strengths
of composite resin to hypomineralized enamel of PFMs affected
with MIH are significantly less than bond strengths to normal
enamel for both total etch and self-etching adhesives [27, 28].

Comparing the survival rates with previous study, Lygidakis
et al. [17] evaluated the clinical performance of 52 composite
restorations in FPMs using total-etch of one-bottle adhesive.
They performed a follow-up of 49 restorations and observed
full retention in all of the restorations over 48 months. The
clinical evaluation could notice considerable differences in the
color match (9 from 49 teeth). Clinical success of 100 % may
be related to the removal of all clinically defective soft enamel
that allowed the composite resin to adhere to the remaining,
possibly normal enamel. Other studies showed that composite
resin material has much longer-term stability compared with
other restorative materials in MIH teeth, with a median survival
rate of 5.2 years [13, 19] and a success rate of 74–100 % [13,
17, 20] during a 4-year follow-up period. In the present study,

Table 4 Association between unsatisfactory restorations according to
type of tooth in both groups after 18 months

Material Tooth Total p value

16
n

26
n

36
n

46
n

SEA Success 1 2 5 5 13 0.019
Failure 3 3 0 0 6

Total 4 5 5 5 19

TEA Success 2 7 1 2 13 0.305
Failure 4 2 2 2 10

Total 6 9 3 4 22

The results were analyzed using Chi-square test and Fisher’s exact test
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Material

Fig. 2 Restoration survival over
time (Kaplan-Meier test), where
censored data was attributed to
restoration satisfactory on the
18th month
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the survival rate of the restorations was lower than these reports,
likely because of the remaining hypomineralized enamel de-
fects. Thus, the composite resin should be used clinically in
molars affected byMIH; comparing the literature with our data,
the clinical survival of composite restorations was higher when
the cavity margins are on sound enamel.

With regard to restorative materials, very little evidence is
available to support the use of one approach over another for
FPMs that are affected by MIH [13]. However, GIC is not
recommended in stress-bearing areas [24, 28]. Fragelli et al.
[11] evaluated the clinical performance of GIC restorations in
molars that were affected byMIH and found high survival rates
(91.7 % after 6 months and 78.7 % after 12 months). These
results are similar to the present results for the self-etching
primer and higher than the survival rates for the total-etch ad-
hesive. These results can be explained by the fact that GIC has a
coefficient of thermal expansion that is similar to the tooth
structure, thus facilitating mineralization of the affected struc-
ture. When the cavity preparation is conservative and the cavity
margins are on hypomineralized enamel, bonding with total-
etch adhesive is poor, as described by William et al. [27].

In the present study, the mean of age of the children was
7 years and FPMswere severely affected. Considering the tooth
maintenance on the mouth as long as possible, the conservative
approach, as varnish fluoride application and provisional GIC
restoration, was performed for all of the affected FPMs, as
proposed in previous studies [35]. This approach is fundamen-
tal once GIC favors remineralization of the affected enamel,
protects it from carious lesions, and promotes desensitization

[11] and hygiene, which is important for resin composite main-
tained.Moreover, the GIC restorations were performed to avoid
poor bonding of adhesive materials with the affected enamel.
However, GIC is not recommended in stress-bearing areas,
such as occlusal surfaces of hypomineralized molars, but it
was effective until a definitive restoration is placed.

Several adhesives are available for bonding composite resin
to enamel [29]. Among these, total-etch three-step adhesive and
two-step self-etching primer adhesive have shown consistent and
successful bonding to ground enamel. Self-etching adhesives
promote hybridization with incorporation of the smear layer on
the hydride layer without acid etching as a separate step in the
adhesive protocol. These adhesives have shown satisfactory re-
sults [29, 30]. They were designed to avoid extensive areas of
dissolution and to not impregnate the area with resin monomers,
thus eliminating the critical step of the adhesive system and
facilitating restoration, thereby decreasing the chances of adhe-
sion failure [29]. These properties can be beneficial to the
hypomineralized dental surfaces because with no etching, the
extent of demineralization is the lowest and postoperative sensi-
tivity is reduced. William et al. [27] compared in vitro the
microshear bond strength and failure modes of total-etch sin-
gle-bond adhesive (Single Bond, 3M ESPE) and a self-etching
adhesive (Clearfil SE Bond, Kuraray Medical) in
hypomineralized and control enamel specimens in vitro. The
authors found that the microshear bond strength in
hypomineralized enamel was significantly lower than the control
enamel. With regard to the adhesives used, the self-etching ad-
hesive presented significantly higher microshear bond strength

Table 5 Satisfactory and
unsatisfactory restorations for the
groups at the five clinical exams

1 month 6 months 12 months 18 months

Criterion SEA TEA SEA TEA SEA TEA SEA TEA

Anatomic form Satisfactory 19 22 19 21 17 16 13 12

Unsatisfactory 0 0 0 0 0 0 1 0

p = 1.000 p = 1.000 p = 1.000 p = 1.000

Marginal adaptation Satisfactory 19 21 17 19 16 14 13 12

Unsatisfactory 0 1 2 2 1 2 1 0

p = 1.000 p = 1.000 p = 0.601 p = 1.000

Surface texture Satisfactory 19 21 18 19 17 14 14 12

Unsatisfactory 0 1 1 2 0 2 0 0

p = 1.000 p = 1.000 p = 0.227 p = 1.000

Marginal discoloration Satisfactory 19 22 19 19 16 14 14 12

Unsatisfactory 0 0 0 2 1 2 0 0

p = 1.000 p = 0.488 p = 0.601 p = 1.000

Retention Satisfactory 19 20 17 16 14 14 13 12

Unsatisfactory 0 2 2 5 3 2 1 1

p = 0.490 p = 0.412 p = 1.000 p = 1.000

Secondary caries Satisfactory 19 22 18 20 16 15 13 13

Unsatisfactory 0 0 1 1 1 1 1 0

p = 1.000 p = 1.000 p = 1.000 p = 1.000

The results were analyzed using Fisher’s exact test
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than the total-etch adhesive. These authors attributed their results
to inadequate microtag formation in the all-etch adhesive.

With regard to the clinical evaluations, failures were attribut-
able to marginal adaptation, retention, and secondary carious
lesions. These findings corroborate William et al. [27], who
reported a high frequency of cohesive failures in
hypomineralized enamel specimens that presented a weakened
structure. Future clinical trial should be done evaluating the
clinical survival of composite resin and GIC restorations in a
sound enamel and hypomineralized enamel (conservative cavity
margins). Once, some authors recommend pretreating the enam-
el with 5 % sodium hypochlorite to de-proteinate the hydroxy-
apatite, while others authors recommend removing all defective
hypomineralized enamel prior to bonding resin composite [18].

Conclusion

Within the limitations of the present clinical trial, according to
our data, it can be concluded that when the cavity preparation is
conservative, it can be suggested that self-etching adhesives can
be applied, as well as total-etch adhesive in restorations of mo-
lars that are affected by MIH, permitting good clinical success
rates. Once, cavosurface margins (cavity design) in
hypomineralized enamel have less bonding capability, and res-
torations that use modern adhesives may be a reasonable choice
for molars that are affected by MIH.
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