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ABSTRACT
The selection and long-term stability of restorative materials for teeth affected by Molar 
Hypomineralization (MH) are controversial. The aim of this study was to compare need for treatment 
and status of restorations performed on first permanent molars in patients with and without MH. 
Retrospective design based on the clinical records of 153 patients who had received comprehensive care 
in 2014 at the Clinic of the Children’s Comprehensive Dentistry Department (FOUBA) by 3 pediatric 
dentists (Kappa MH 0.94), and who attended periodical follow-up visits for at least 24 months. Need 
for treatment in first molars, and type and longevity of treatment were recorded (modified Ryge criteria 
/USPHS, Kappa 0.78). Results were compared between patients with MH and without MH. The 
Kruskal Wallis test was used to compare follow-up time, the asymptotic test was performed to compare 
proportions, and relative risk (RR) was calculated to compare need for treatment.
Mean follow-up times for the 595 teeth analyzed were 61.7±20.1 months for Group without MH, and 
57.5±23.9 months for Group with MH (p=0.0504). The percentages of teeth requiring at least one 
treatment were 7.2% in Group without MH and 27.5% in Group with MH (RR = 3.80, p < 0.001). Of the 
teeth treated in Group with MH 23.1% required retreatment, while none of the teeth in Group without 
MH did. The need for treatment was approximately 4 times higher in molars affected with MH, with 
greater probability of retreatment. 
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RESUMEN
La selección y estabilidad a largo plazo de los materiales de restauración en piezas afectadas por Hi-
pomineralización Molar (HM) es en la actualidad un tema de controversia. El objetivo de este estudio 
fue comparar las necesidades de tratamiento y el estado de las restauraciones realizadas en primeros 
molares permanentes en pacientes con y sin HM. Diseño retrospectivo sobre las historias clínicas de 
153 pacientes que habían recibido atención integral en 2014, en la Clínica de la Cátedra de Odontolo-
gía Integral Niños (Facultad de Odontología de la Universidad de Buenos Aires) por 3 odontopediatras 
(Kappa HM 0,94) y que asistieron a las recitaciones periódicas durante un mínimo de 24 meses. Se 
registraron las necesidades de tratamiento, tipo y longevidad de los mismos en primeros molares (cri-
terios Ryge modificados /USPHS, Kappa 0,78). Se compararon los resultados entre los pacientes con y 
sin HM. Se utilizó test de Kruskal Wallis para comparar tiempos de seguimiento, test asintótico de com-
paración de proporciones y se calculó riesgo relativo (RR) para comparar la necesidad de tratamiento. 
Los tiempos medios de seguimiento de las 595 piezas analizadas resultaron de 61.7±20.1 y 57.5±23.9 
meses en los grupos sin HM y con HM respectivamente (p=0.0504). Los porcentajes de piezas que 
requirieron al menos un tratamiento fueron 7.2% en el grupo sin HM y 27.5% en el grupo con HM. (RR 
= 3.80, p < 0.001) De las piezas con HM tratadas, el 23.1% requirieron retratamiento, mientras que en 
el grupo sin HM ninguna pieza lo necesitó.  La necesidad de tratamiento fue aproximadamente 4 veces 
mayor en los molares afectados con HM con más probabilidad de retratamiento. 
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INTRODUCTION
Hereditary, environmental and local factors can 
cause structural defects in the enamel of primary and/
or permanent teeth. According to the amelogenesis 
period affected, these alterations may be quantitative 
if they act during the protein matrix secretion phase, 
or qualitative if they occur during the maturation or 
mineralization processes.
Until two decades ago, the three most frequent enamel 
developmental defects reported in the literature were 
amelogenesis imperfecta, endemic fluorosis and 
hypoplasia.
In recent years, research – particularly research in 
pediatric dentistry – has been focusing on Molar 
Hypomineralization (MH), which affects almost 1 
out of every 5 children. MH presents as an anomaly 
in the translucence of the adamantine structure, with 
clinically observed white/yellow/brown demarcated 
areas without alteration of enamel thickness, which 
can sometimes disintegrate, giving rise to rapid 
progression of caries lesions. Worldwide prevalence, 
based on 141 studies in 47 countries, is currently 19%, 
with first permanent molars being the most frequently 
affected teeth. This rate makes MH the most frequent 
enamel anomaly, with 17 million new cases per year. 
MH can impact nutrition and hygiene due to molar 
hypersensitivity, even when the enamel is intact, as 
well as causing esthetic problems if anterior teeth 
are involved, affecting patients’ quality of life. The 
etiology of MH remains uncertain1. 
Results of previously published studies by teachers 
from the Children’s Comprehensive Dentistry 
Department, School of Dentistry, University of 
Buenos Aires, reported prevalence of 15.9 % for the 
Autonomous City of Buenos Aires in 20102. 
Leppaniemi et al., Muratbegovic et al. and Da Costa-
Silva et al. reported an association between presence 
of opacities and caries lesions3-5. 
Using spectrometry, Jälevik et al. found greater 
presence of carbon, especially from proteins, Mangum 
et al. and Farah et al. using biochemical approaches 
for isolating and characterizing proteins, found they 
may be up to 21 times higher, with a 20% reduction in 
mineral content6-8.
Bozal et al. analyzed the ultrastructure and mineral 
composition of the enamel surface of a molar with 
clinical diagnosis of MH, with and without acid etching 
treatment, using SEM and ionic analysis (EDS). They 
concluded that the enamel, including clinically intact 
adamantine surface, presents severe ultrastructural 
alterations and changes in ionic composition, affecting 
the acid etching pattern, which could interfere with 
bonding mechanisms9. 

Because these characteristics make the behavior of 
opacities unpredictable, with probable collapse of the 
enamel and loss of restorations, the selection and long-
term stability of the restorative materials in affected 
teeth is currently subject to controversy.
The aim of this study was to compare the need for 
treatment and the status of restorations performed on 
first permanent molars in patients with and without MH.

METHODS
This was a retrospective study based on the clinical 
records of 153 patients born from 2003 to 2006, who 
had received comprehensive care during 2014 at the 
clinic of the Children’s Comprehensive Dentistry 
Department of the School of Dentistry of Buenos Aires 
University. Care was provided by 3 pediatric dentists 
(Kappa MH 0.94), and the children attended periodical 
follow-up visits for at least 24 months. The project 
was approved by the Ethics Committee of the School 
of Dentistry of Buenos Aires University (006/2019 
CETICA-FOUBA). 
Need for treatment, and type and longevity of treatments 
in first permanent molars were recorded (modified Ryge 
criteria /USPHS, Kappa 0.78). Results were compared 
between patients with MH  and without MH groups. 
An asymptotic test for comparing proportions was 
applied, and the relative risk (RR) calculated with 
95% confidence interval (CI 95%) to compare need for 
treatment. Since teeth had different follow-up times, 
they were compared previously with a Kruskal Wallis 
test to determine the validity of the comparison of need 
for treatment between groups.

RESULTS
The sample consisted of 595 molars (236 with MH and 
359 without MH). Mean follow-up times were 61.7±20.1 
months for group without MH, and 57.5±23.9 months 
for group with MH (p = 0.0504), (Fig. 1). 
The percentages of teeth requiring at least one 
treatment were 7.2% in Group without MH and 27.5% 
in Group with MH (RR = 3.80, CI 95%: 2.50-5.81. p 
< 0.001), (Fig. 2). 
In Group with MH, 23.1% of the treated molars 
required retreatment. No retreatment was recorded in 
Group without MH. 
In Group with MH, the treatments selected were glass 
ionomers (GI) and steel crowns (Cw), while in group 
without MH, they were mainly composite resins (CR). 
Fig. 3 shows the distribution of treatments.
The highest proportion of failures in Group with MH 
occurred in restorations with glass ionomers, although 
differences were not significant (p= 0.53).
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Fig. 1. Comparison of follow-up times for without MH and with 
MH groups.

Fig. 2. Comparison of need for treatment

Fig. 3. Quantity of restorations and treatment type in each 
group

DISCUSSION
The ultrastructural alterations of the hypomineralized 
enamel interfere with and alter the bonding 

mechanisms of restorative materials9. Because of the 
small amount of available information regarding the 
longevity of restorative practices, the selection and 
stability of materials is currently a subject of research. 
Lygidakis et al.10 agree that choosing a treatment is 
complex, and depends upon factors such as severity 
of the defect, dental eruption stage, patient age and 
cooperation, social context, and the expectations of the 
child and parents. Options include preventive practices 
for mild MH, restoration (GI, CR or steel crown) or 
tooth extraction for moderate/severe MH. 
The literature reports a higher frequency of treatment in 
teeth with MH than in unaffected teeth11. In the current 
sample, over a follow-up period of several years, need 
for treatment was 4 times higher in the group with MH. 
This rate is lower than the one found by Jälevik and 
Klinberg12, who conducted a cross-sectional study in 
2002 on 9-year-old patients, concluding that children 
with MH received dental treatment 10 times more 
often than children without MH, and that affected teeth 
were treated twice, on average. A subsequent study by 
the same authors on 18-year-olds found a similar rate 
to the current study13. 
Because teeth in the current study had different follow-
up times, these times had to be compared previously 
in order to determine the validity of the comparison 
of need for treatment between groups. Although 
the significance of the difference was borderline, in 
practice, it is not significant.
Choice of treatment differed between Groups with and 
without MH  based on previous knowledge regarding the 
bonding difficulties and the sensitivity typical of MH. 
For Group with MH, the most frequent choices were 
modified GI and steel crowns, while for Group without 
MH, the most frequent choice was composite resins.
Ionomers are used for intermediate restoration because 
studies on conventional GIs report low longevity rates. 
Linner et al.11 found that only 7% of GI restorations 
survived at 36 months, while Durmus et al.14 found 
87% longevity at 2 years for modified ionomers. In the 
current study, photoactivated resinous GIs were used, 
with a 74% success rate. 
There is a point of controversy regarding the removal 
of tissue prior to restoration. Although decisions are 
variable, most dentists prefer conservative, minimally 
invasive preparations, as used in the current sample15. 
Linner et al.11 conclude that restorations with non-
invasive composite resins, used mainly in younger or 
less cooperative children, were associated to lower 
restoration survival rates. These authors found a 30% 
survival rate at 36 months for conservative resins, 
which was lower than the rate found in the current 
sample. Rolim et al.16, for a similar sample and using 
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preparations with minimal intervention with composite 
resins, found a success rate of 81% using total etching 
with 37% phosphoric acid, and 62% with a self-
conditioner. In the current study, all composite resins 
were used with total etching and achieved a similar 
success rate, with 89.5%. 
Regarding the use of steel crowns, which was high 
in the current sample for the group with MH, Farías 
et al. report a 94% success rate at 24 months, which 
is much higher than the composite resin success rate, 
in agreement with the results of the current study 
reflecting a low failure rate for crowns17. 
Ceromer inlays/onlays (Inl/Onl) were used for teeth 
in which previous treatments failed, due to which 
they subsequently received endodontic treatment. 
Gaardmand et al. found a 98% success rate at 36 
months in teeth with MH18.

With regard to need for retreatment, the results of the 
current study are similar to those of Kotsanos et al., 
who found three times more retreatments in the group 
with MH than in the control group19.
Na Ha et al. conclude that the size of the defect is the 
factor with greatest impact on the prognosis for the 
restoration20.
It is currently hoped that biological materials and resin 
infiltration may provide a solution for this problem 
which has high impact on both the patient and the 
professional.

CONCLUSIONS
In group of patients under study, the need for treatment 
was approximately 4 times higher in molars affected 
by MH, with more probability of retreatment.
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