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ABSTRACT

Objectives: This scoping review provides an overview of MIH, emphasizing the critical
role of dental hygienists in its management. Materials and Methods: A literature
search was conducted using the PubMed, Scopus, and Web of Science databases to
identify relevant studies on Molar-Incisor Hypomineralization (MIH) and the role of
dental hygienists. Articles published in English addressing diagnosis, management
and clinical implications of MIH, and studies focusing on dental hygienists in pediatric
dental care were included. Results: Dental hygienists are frequently the first to identify
MIH and play a pivotal role in its early diagnosis, preventive management, and follow-
up care. Effective oral health prevention is crucial, and early implementation of
individual preventive measures can delay restorative treatments and reduce long-term
discomfort. Topical fluorides and pit and fissure sealants are key strategies for
remineralization and preventing caries and fractures. The color of MIH opacities can
guide clinicians in determining appropriate recall intervals, with no intervals longer than
six months recommended. Conclusion: The involvement of dental hygienists is
essential for ensuring the oral health and well-being of children with MIH by preserving

dental structure through comprehensive care.
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PRACTICAL IMPLICATIONS OF THIS RESEARCH

Dental hygienists can effectively contribute to the early detection and
management of MIH, utilizing preventive strategies such as fluoride and sealant
applications to reduce sensitivity and caries risk, and working in oral hygiene
education.

The work of dental hygienists can enhance patient outcomes through
comprehensive preventive care and patient education of patients with MIH,

showing their important role in multidisciplinary dental practice.



INTRODUCTION

Molar-incisor hypomineralization (MIH) is a qualitative developmental defect of
enamel that affects first permanent molars (FPMs) and can also be associated with the
permanent incisors.! Hypomineralized enamel is characterized by high porosity and an
increased organic component compared to healthy teeth, making children with MIH
more susceptible to caries lesions, and post-eruptive breakdown (PEB) (Figure 1).
Additionally, patients often experience hypersensitivity and/or pain, which may impact
their oral hygiene habits. Thus, given the significant burden on children’s health and
quality of life, MIH emerges as a public oral health concern.

In response to the variability in clinical presentation of MIH, the European
Academy of Paediatric Dentistry (EAPD) proposes a classification system based on
severity, dividing cases into mild and severe.? Mild cases typically present as
demarcated opacities, often white or cream in color, with no enamel breakdown,
minimal sensitivity, and limited aesthetic concern. In contrast, severe cases are
associated with darker opacities (yellow or brown), post-eruptive enamel breakdown,
significant hypersensitivity, and a higher risk of caries and restorative failure. While
some studies propose a three-tier system including a “moderate” category, the two-
level classification remains the most widely adopted in clinical guidelines.?

Given the uncertain prognosis and increased susceptibility to caries, patients
with MIH require special attention. A study performed by Jalevik & Klingberg (2002)
has reported that, in certain cases, children with MIH may require up to ten times more
treatment compared to unaffected peers, especially in severe presentations.* The
irregular shape of PEB cavities, poor bond strength to adhesive restorative materials,
and difficulty obtaining adequate anesthesia all impede successful outcomes using

traditional methods. Therefore, early diagnosis is essential, along with the



implementation of preventive or curative treatments, due to the rapid breakdown of the
tooth structure and consequent exacerbation of symptoms.®

In many countries, the number of specialist paediatric dentists is limited, and
most paediatric dental care is provided by general dental practitioners and dental
hygienists working in the public dental service.® For this reason, dental hygienists are
often the first to identify children with MIH, and patients requiring restorative treatment
are referred to a dentist. Treating MIH often requires multiple dental appointments for
both the child and parents, resulting in a significant financial burden for the families
and the state. Although dental hygienists play an important role in diagnosing MIH, it
has been reported that these professionals have limited knowledge about MIH as a
clinical problem.”

Due to the significant burden of managing MIH-affected teeth and the crucial
role of dental hygienists in patient care, it is essential for the healthcare team to
understand the evidence base for available information. This scoping review aims to
explore and map the existing literature specifically related to MIH as it pertains to the
clinical roles, preventive strategies, and educational responsibilities of dental
hygienists. This review is focused on the intersection between MIH and dental hygiene

practice, with the goal of informing future research, training, and clinical protocols.



MATERIALS AND METHODS

This scoping review was conducted according to the PRISMA-ScR (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) Extension for Scoping
Reviews checklist.®

A comprehensive literature search was conducted using the PubMed, Scopus,
and Web of Science databases to identify relevant studies on Molar-Incisor

Hypomineralization (MIH) and the role of dental hygienists.

Eligibility criteria

Articles published in English, with no specific period of publication. Studies
addressing the diagnosis, management, and clinical implications of MIH were included,
as well as studies focusing on dental hygienists in pediatric dental care, were eligible

for inclusion. Opinion articles, gray literature and letters were excluded.

Search strategy
For article selection, two independent examiners (L.L.C.) and (M.K.S.R.)
conducted a literature search using MeSH terms and boolean operators. Search

strategies specific to each database are detailed in Table 1.



Study selection

Two researchers (L.L.C. and M.K.S.R.) independently verified which studies
met the inclusion criteria for the review by evaluating the titles and abstracts of the
searched articles. The searches were further complemented by screening the
references of selected articles to identify those that did not appear in the databases.
Full-text copies were retrieved for studies that met the inclusion criteria or for those
where the title and abstract provided insufficient information to make a clear decision.
Any disagreements regarding study eligibility, at any point in the process, were

resolved through consensus or by consulting a third-party evaluator (P.B.S.).

RESULTS

Ninety-one possibly eligible studies were identified in the electronic databases
and processed on the “Rayyan” platform. Duplicates were removed, resulting in 80
studies for title and abstract screening. Considering the inclusion criteria, 58 articles
were excluded based on title and abstract evaluation, leaving 21 articles for full-text
analysis, that were considered eligible for the review after full-text screening, as shown

in Figure 2.



DISCUSSION

This scoping review aimed to explore and map the existing literature related to
the role of dental hygienists in the prevention, diagnosis, and management of MIH.
Recent reviews have provided important context addressing prevalence and risk
factors, etiology, management, and clinical guidelines, addressing MIH in a broader
way® 1. However, their work did not examine the specific involvement of dental
hygienists or their contributions to early detection, oral education, and preventive care
within community and clinical environments. By concentrating on this professional
group, our work addresses a gap in the current literature and offers practical insights

for training and protocol development targeted at dental hygiene practice.

Prevalence

Within the 20 years since the well-established definition of MIH, considerable
efforts have been made to assess its prevalence. Indeed, there is now data from
several observational studies conducted in nearly every part of the world."? To
standardize the diagnosis, the European Academy of Paediatric Dentistry (EAPD)
developed specific diagnostic criteria of MIH. Despite this, studies still show significant
variation in MIH prevalence, with reported figures ranging from 2.8% to 40.2%. This
variation is primarily due to differences in the age groups examined, sample sizes, and
ethnicities of the individuals included, which compromise the comparability of these
studies.'® However, a recent systematic review estimated the global prevalence of MIH

to be approximately 13.5%."*



Etiology

Although the exact etiology of MIH remains unclear, numerous observational
studies have described a wide variety of risk factors, often involving an insult at a
critical phase of tooth mineralization during the final stages of gestation and the first
three years of life, when calcification of first molars and incisors occurs.'®

Prenatal exposures, such as maternal illness and medication use; perinatal
complications, including cesarean delivery, premature birth, and low birth weight; and
postnatal exposures, such as chronic childhood ilinesses, environmental pollutants,
and medication, have been associated with MIH.'® However, approximately a quarter
of children with MIH do not exhibit these risk factors.” Recent studies have advanced
the understanding of the pathogenesis of MIH, suggesting that insults during the
maturation phase of amelogenesis may impair ameloblast function, leading to the
development of hypomineralized enamel. 18.1°

Additionally, a twin study conducted by Teixeira et al. (2018) reported greater
concordance of MIH among monozygotic twins compared to dizygotic twins, indicating
a possible genetic influence. However, environmental factors such as family income
and hemorrhage during pregnancy were also associated with the condition, reinforcing

its multifactorial nature.29:21

The role of dental hygienists in MIH
Early diagnosis

Dental hygienists working in private or public practices frequently play a vital
role in introducing children to dental care.”?? This initial interaction typically aligns with
the eruption of the first permanent molars, which generally occurs for the lower teeth

at around 6 years old.2®> This timeframe marks an opportune time for diagnosis,



considering the significance of early initiation of preventive care for limiting the degree
and size of PEB, and controlling the risk of caries and hypersensitivity.?'24

Diagnosis should be based on a thorough observation of the enamel surface
under good artificial lighting and previous prophylaxis or tooth brushing. Teeth should
be visualized wet, and dental cotton rolls should be utilized to clean the areas and
achieve a proper vision of the surface if needed."® The use of air jet may not be suitable
for these patients, as it can exacerbate hypersensitivity and have a negative impact on
the child's experience and behavior management.'324

The clinical presentation of MIH can sometimes be mistaken for other conditions
such as white spot lesions, enamel hypoplasia, and amelogenesis imperfecta (Al).'3
To effectively treat patients with MIH, it's important to differentiate it from these
conditions accurately. White spot lesions tend to occur adjacent to the gingival margin
where biofilm accumulates, while MIH is less common in these regions. Enamel
hypoplasia is a quantitative enamel defect, whereas MIH involves a qualitative defect.
However, it can be challenging to distinguish between the two when an MIH-affected
tooth presents PEB. The borders of hypoplastic enamel are usually smooth and
regular, while hypomineralized teeth with PEB have sharp and irregular borders due to
enamel fracture (Figure 3). Al and MIH can present similarly, but they differ markedly
in clinical presentation and distribution.'® Al is a hereditary condition that affects all or
nearly all teeth in a generalized, symmetrical pattern, often involving both dentitions.
In contrast, MIH is characterized by a sporadic and asymmetrical distribution, typically
affecting one to four first permanent molars, and sometimes associated with
permanent incisors. Furthermore, while Al typically presents with enamel that is

uniformly thin or soft across teeth, often assessed through family history?®, MIH lesions
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are often limited to demarcated opacities, with variable severity and localized post-
eruptive breakdown.3
Prevention of oral diseases

Hypomineralized teeth have high porosity, which promotes the penetration of
bacteria into the dentinal tubules, leading to subclinical pulpal inflammation and pain.
The discomfort experienced by patients can be spontaneous or triggered by thermal
or mechanical stimuli. Consequently, children may avoid toothbrushing due to the
hypersensitivity, which increases their vulnerability to caries.?%%” (Figure 4).

Effective prevention is crucial for patients with MIH, and dental hygienists play
a key role in this process. Dental teams can promote effective brushing with fluoride
toothpaste and emphasize the importance of a positive attitude towards prevention.
For patients with MIH, dental hygienists should highlight the importance of thorough
oral hygiene practices, including brushing all tooth surfaces and the gum line with
fluoride toothpaste at least twice a day using a toothpaste with at least 1,000 ppm
fluoride. They should also recommend additional cleaning aids for interproximal
surfaces. Consistent preventive care can significantly reduce the risk of caries and
maintain oral health in MIH-affected patients.?® In the office, hypersensitivity poses
difficulties for dental professionals when performing routine dental procedures, such
as prophylaxis and scaling. Therefore, dental hygienists should be aware of this and
take steps to minimize thermal and tactile stimuli in hypomineralized areas. Successful
management of dental caries in MIH-affected teeth begins with a focus on oral health
promotion and prevention by providing recommendations to parents or caregivers. The
earlier these measures are implemented, the more effective they will be. Individual
preventive measures can postpone the need for restorative treatments and reduce

patient discomfort in the long term.?®
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Initiatives from working groups such as The D3 Group (D3G) and its Chalky
Teeth Campaign (available at https://www.thed3group.org) have made important
contributions to public and professional education on hypomineralized enamel
conditions. These freely accessible resources offer clinical tips, visual guides, and
educational materials that can support not only dental professionals but also children
and their families in understanding the condition and adopting preventive care

strategies at home.

Remineralizing agents and pain management

Studies evaluating affected enamel have found that mineral loss can reach up
to 20% in specific lesions, particularly those with severe hypomineralization, although
this value does not apply uniformly to all affected teeth. This increase in protein content
weakens the mechanical properties of the defective enamel.3° Remineralizing agents
are often recommended for managing MIH to enhance the mineral content of
hypomineralized areas, reduce hypersensitivity, and prevent caries lesions and PEB.3'

Topical fluorides and pit and fissure sealants are commonly reported preventive
methods, though scientific evidence regarding their effectiveness remains limited.
Fluoride varnishes (FV) are widely used by dental professionals, including dental
hygienists.3233 The application of 5% FV has been employed in the treatment and
prevention of caries and hypersensitivity in patients with MIH.34 Incorporating calcium
and phosphate ions into FV formulation can significantly enhance its efficacy in
preventing caries lesions. This improvement is primarily due to the increased retention
of fluoride and calcium ions within the oral environment, which collectively contributes

to a more robust remineralization process.3®
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Glass ionomer cement (GIC) sealants have shown significant efficacy in caries
prevention and hypersensitivity reduction in teeth affected by MIH. This material acts
as a physical barrier against the oral environment and releasing fluoride ions which
enhance enamel remineralization. GIC sealants facilitate improved biofilm removal by
reducing discomfort during oral hygiene routine in children.'”:3¢ For optimal results, it is
crucial that the GIC covers the entire opacity area, as the porous structure of
hypomineralized enamel predisposes it to hypersensitivity and an increased risk of
caries in MIH patients. Fragelli et al. (2017) evaluated the clinical longevity of glass
ionomer sealant over an 18-month period as a caries prevention method in
hypomineralized teeth. They found a retention success rate of 72% for the applied
sealants after the follow-up period.3” Schraverus et al. (2021) evaluated the use of GIC
in molars with mild forms of MIH (only opacities). The authors found that the application
of GIC reduced the likelihood of developing dental caries. However, the same
protective effect was not observed for PEB.3° Other materials have also been reported
as a preventive treatment for MIH-affected teeth, like composite resins and resin-
modified glass ionomer cement (RMGIC) sealants.?®

Although some clinical guidelines offer general recommendations for the
management of MIH, it is important to highlight that many of these are based on limited
evidence. Moreover, strategies traditionally effective in managing dental caries may
not yield the same outcomes when applied to hypomineralized enamel due to the
altered structure, increased porosity, and hypersensitivity often observed in
hypomineralized teeth, compromising adhesion and increasing post-operative
discomfort. Therefore, the applicability of caries-focused interventions should be
evaluated cautiously, and clinical decision-making in MIH cases requires individualized

approaches informed by current, albeit limited, evidence.
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Follow-up visits

Children with MIH require closer observation and more frequent appointments
to monitor and manage preventive treatments, restorations and sealants.
Unfortunately, there is no standardized interval for patient follow-ups. It is suggested
that dental check-ups be scheduled every 3 to 6 months, coupled with a healthy diet
and controlled sugar intake to effectively monitor the affected teeth. However, due to
the varying severity of lesions, establishing a fixed interval is challenging. It is known
that the color of an MIH opacity can guide clinicians in prescribing recall intervals to
prevent unnoticed deterioration. This is because the color of an MIH enamel opacity is
linked to the prognosis of the condition.38

Enamel affected by MIH exhibits distinct variations in its structural, mechanical,
and chemical properties compared to healthy enamel. It is characterized by an
increased protein content, and reduced elasticity modulus,3%49 resulting in the enamel
being softer and more porous. These factors predispose to a weak adhesion to resin
composites, once phosphoric acid cannot create regular etching patterns in MIH
enamel.#'-43 Consequently, adhesion failures are more likely to occur in restorations
bonded to hypomineralized enamel, with cracks and marginal fractures being common
issues.*?4" (Figures 5 and 6).

Therefore, children with MIH should be monitored at shorter intervals and
followed up with a preventive therapeutic approach that addresses hypersensitivity,
facilitates proper dental hygiene of mineralized surfaces and soft tissues, and focuses
on household lifestyles to reduce risk factors for dental caries.*

Although this review focused specifically on MIH, we acknowledge the growing

interest in adopting the broader term Molar Hypomineralization (MH) to encompass a
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wider range of clinical presentations. Given our emphasis on the role of dental
hygienists and the continued use of MIH in clinical guidelines and scientific literature,
we chose to retain this terminology, while recognizing that future studies may benefit
from adopting more inclusive frameworks.

To our knowledge, this is the first review to specifically address the role of dental
hygienists in the context of MIH, highlighting their contributions to early detection,
patient education, and preventive care. The study followed a transparent search
strategy across three major databases, applying predefined eligibility criteria. These
methodological choices contribute to the rigor, reproducibility, and relevance of the
findings, especially for professionals involved in public oral health and pediatric dental
care.

However, this study also has limitations. The number of eligible articles was
limited, which reflects the current scarcity of research focused specifically on this topic
and may affect the generalizability of the findings. Inclusion was limited to articles
published in English, which may have introduced language bias and excluded relevant
studies published in other languages. Grey literature was not included in this review,
which may have led to the omission of potentially valuable non-indexed sources such
as government reports, conference abstracts, or unpublished studies. Additionally, this
review focused specifically on MIH, and did not include studies addressing broader
presentations of MH, such as defects affecting second permanent molars. As such,

the findings should be interpreted within this scope.

CONCLUSION
The dental hygienist’s involvement in the management of patients with MIH is

essential for ensuring their oral health. Through early diagnosis, preventive
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management, and follow-up care, dental hygienists can significantly contribute to the

preservation of dental structure and well-being of children affected by MIH.
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Figures

Figure 1. Hypomineralized 6-year molar, presenting yellow-brown opacities

Figure 2. PRISMA 2020 flow diagram
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Figure 2. PRISMA 2020 flow diagram.

Reports excluded (n = 0):

Figure 3. Hypomineralized 6-year molar exhibiting PEB, indicating a severe

presentation with high susceptibility to sensitivity, caries, and restorative challenges
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Figure 4. Biofilm accumulation on a hypomineralized 6-year molar due to pain and

discomfort experienced during oral hygiene in affected children

Figure 6. Failure of restoration on a hypomineralized 6-year molar, revealing
underlying structural weakness. The image emphasizes the clinical challenge of
maintaining long-term restorative success in teeth with severe enamel

hypomineralization
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Database

Search Strategy

Articles

MEDLINE/PubMed

((*molar incisor hypomineralization” OR “molar incisor hypomineralisation” OR “MIH” OR “molar-incisor hypomineralization”
OR “molar-incisor hypomineralisation” OR “hypomineralized molars” OR “hypomineralised molars”) AND (“dental hygienists”
OR “oral hygienists” OR “dental health professionals” OR “oral health professionals” OR "dental therapists" OR "oral health
therapists"))

SCOPUS

ALL ((“molar incisor hypomineralization” OR “molar incisor hypomineralisation” OR “MIH” OR “molar-incisor
hypomineralization” OR “molar-incisor hypomineralisation” OR “hypomineralized molars” OR “hypomineralised molars”)
AND ALL (“dental hygienists” OR “oral hygienists” OR “dental health professionals” OR “oral health professionals” OR
"dental therapists" OR "oral health therapists"))

78

Web of Science

((*molar incisor hypomineralization” OR “molar incisor hypomineralisation” OR “MIH” OR “molar-incisor hypomineralization”
OR “molar-incisor hypomineralisation” OR “hypomineralized molars” OR “hypomineralised molars”) AND (“dental hygienists”
OR “oral hygienists” OR “dental health professionals” OR “oral health professionals” OR "dental therapists" OR "oral health
therapists"))

Total

91

Table 1. Search strategies on databases and number of articles found.
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Table 2. Summary of key findings from the literature search.

Author

Study

Number of

and year Country design participants Objectives Results Conclusions
98.5% were familiar with MIH, and 95.4% encountered it in MIH is widely recognized and
practice. 53.1% reported an increase in MIH cases, while 26.2% poses significant clinical
To ascertain the were unsure and 20.0% saw no increase. Only 16.9% knew of challenges, especially in
knowledae and Australian prevalence data, but 96.9% felt it should be investigated. providing high-quality restorative
Crombie et Cross- obinions rg ardin Clinical challenges were reported by 96.9% of clinicians, with care. Knowledge and opinions
al. (2008) Australia sectional 130 MTH in a ogulatio% common issues including aesthetics, defining cavity margins, and on its prevalence, etiology, and
' of Austraﬁar? dental restoration longevity. Glass ionomer cements (81.7%) and management vary, with most
: composite resin (73%) were widely used, while resin-modified GIC, respondents showing limited
care providers
P ' compomer, flowable composite, amalgam, and cast restorations understanding of MIH
were less common. Preformed crowns were more frequently used prevalence but supporting
by pediatric dentists and postgraduate students. further research.
To compare the
knowledge, clinical The majority of respondents had observed MIH in their patients Uodating clinical quidelines can
experience and (88.6 %) and the level of knowledge regarding MIH was high in P 9 alg S
. . - _ ? enhance practitioners' ability to
perceptions Australian participants (p = 0.03). Australian respondents felt more diaanose and treat MIH-affected
Gambetta- Cross- regarding MIH of confident when diagnosing (OR 8.80, 95 % CIl 2.49-31.16) and cﬂildren Raising awareness
Tessini et Australia sectional 232 Australian and treating MIH-affected children (OR 4.56, 95 % Cl 2.16-9.76) and disséminating information
al. (2016) Chilean oral health  compared to Chilean respondents. Oral health therapists reported 9
» . : . about MIH, especially among
care practitioners higher levels of confidence than Australian general dental eneral dental practitioners in
(OHCPs) from the practitioners when providing treatment to children with MIH (OR genera’ gental practit X
public dental 7.53: 95 % Cl 1.95-29.07). public clinics in Chile, is crucial.
sector.
To exolore the The index confirmed the hypothesized associations with the The index demonstrated solid
» roduréibilit and presence, prevalence, and severity of MIH, demonstrating strong properties, offering confidence
Ghanim et Not vzlidit of a);ew construct validity. Researchers found the codes and definitions to in its reliability and validity for
al. (2019) Australia  Validation applicable insgrument be clear and appropriate for international use. It showed use in both population-based
’ PP develooed to satisfactory sensitivity, specificity, and PPV/NPV scores. Examiners and clinical screenings for
assesspMIH reached "Substantial" to "Almost perfect" agreement levels in diagnosing MIH and other

assessing clinical presentation and lesion extent.

enamel defects.
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Author Country Stu.dy Nur.nt.)er of Objectives Results Conclusions
and year design participants
To provide an up- Dental health professionals
to-date review of Evidence on the etiology, presentation, and clinical management of  should consistently review the
Rodd et al United Not the epidemiology, MIH is expanding. Current research focuses on potential genetic latest basic science and clinical
(2021) ’ Kinadom Review avplicable etiology, diagnosis  factors and the development and validation of diagnostic indices for  literature on MIH to ensure they
9 P and clinical managing MIH. There is also growing recognition of both the global  provide the best possible short-
management of and individual impact of this common condition. and long-term care for their
MIH. young patients.
TO. gather pasellne Replies were received from 74.1% (n=100) after two reminders. All I o .
information on ; . : ; . All clinicians were familiar with
respondents encountered MIH in practice, with varying perceptions . .
knowledge, ; \ , . . o the diagnosis of MIH and
: L of its prevalence in Oslo. Most felt confident diagnosing MIH (86%), ; s
perceptions, clinical . e L _ . experienced the condition to be
. especially those qualified in the last 10 years (p=0.016). While " o
Skaare et Cross- experience and o X . o) L - a clinical problem. Continuing
Norway . 100 . 68.3% were confident in treatment, 88% viewed MIH as a clinical . : . g
al (2021) sectional treatment options . T education on etiology, diagnosis
. challenge. Treatment approaches varied, with difficulties in local 7
regarding MIH ) o . . o . and treatment of MIH is
anesthesia (71.4%) and child behavior (84.1%) as barriers. About
among dental care 69% - . X o requested by dental health
. . o sought further training, particularly on MIH etiology (70%),
providers in Oslo, ; : N o personnel.
N diagnosis (57%), and treatment (77%).
orway.
To review studicy The results support the
that focus on ' . . . . . . .
. -t Twenty-five articles were included. Regarding genetic factors, multifactorial etiology of dental
investigating SNP . . . .
; s expressed during the secretion or maturation stages of enamel defects. Further studies
T | is showed statistical rel in 16% of studies and  with | l-di d, and
e, O amelogenesis showe s.tatlstlca relevance in o of stu ies an with larger, well-diagnosed, an
Butera et ltal Review Not between genetic 80% of those investigating these factors. For prenatal, perinatal, ethnically diverse populations
al. (2021) y applicable g and postnatal causes, postnatal factors showed statistical are needed to better understand

factors or prenatal,
perinatal, and
postnatal causes
and these enamel
defects

significance, including breastfeeding period (2%), asthma (16%),
high fever (20%), infections/illnesses (20%), chickenpox (12%),
antibiotic use (8%), diarrhea (4%), and pneumonia (4%).

the genetic and environmental
factors that may influence the
occurrence of DMH, HPSM, and
MIH.
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Author
and year

Country

Study
design

Number of
participants

Objectives

Results

Conclusions

Dian et al.
(2022)

Indonesia

Cross-
sectional

To evaluate the
knowledge and
perception of MIH
among general
dental practitioners
(GD), pediatric
dentists (PD), and
other dental
specialists (DS) in
Indonesia using a
self-administered
questionnaire.

266

Significant differences were found in overall knowledge scores
between GD, PD, and DS (p < 0.001), particularly regarding the
caries pattern associated with MIH and its etiology. Most PDs
(83.3%) could distinguish MIH-related caries from the classic
pattern. Additionally, PDs showed higher confidence in diagnosing
and treating MIH compared to GDs and DSs (p = 0.000). Across all
groups, the majority agreed on the need for continuing education
on MIH, covering etiology, diagnosis, and treatment, to enhance
their knowledge and confidence in clinical management.

Dental care providers,
especially GD and DS, need
further training and education on
MIH to improve their confidence
in managing affected patients.
Sharing the latest MIH
information with GDs, as
primary care providers in
Indonesia, is essential for
accurate diagnosis and proper
treatment.

Seremidi et
al. (2022)

Greece

Cross-
sectional

To record

knowledge and
attitudes of Greek
dentists regarding

diagnosis and
360 treatment of MIH

and correlate
findings with non-

dental
characteristics.

185 were general dental practitioners (GDPs) and 175 specialists
(59 pediatric dentists - PDs, 38 orthodontists, and 78 from other
specialties). MIH was frequently encountered, with GDPs more

likely than PDs to cite genetics and fluoride intake as causes (p <

0.05). Permanent molars and incisors (44%) were most affected,
with yellow/brown demarcated opacities (68%) being the most

common feature, more often reported by PDs (p < 0.05). Dentists
treating over 10 children weekly were 2—5.5 times more likely to

experience anesthesia difficulties and hypersensitivity. While GDPs
and specialists agreed on less invasive treatments for anterior
lesions, non-PDs preferred bulk-fill restorations or onlays for
severely affected posterior teeth, whereas PDs favored preformed
metal crowns (p < 0.05). Clinician age, experience, and number of
children treated per week significantly influenced treatment
decisions for severely affected posterior teeth.

Most participants had
encountered MIH in their clinical
practice and could identify the
primary etiological factors and
clinical features associated with
the condition. However, their
knowledge of treatment options
was limited.
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Conclusions

Author Country Stu.dy Nur.nt.)er of Objectives Results
and year design participants
T%;‘f';?iﬁ;d Pediatric dentists had more
knO\F/)vIed o Pediatric dentists showed significantly greater familiarity with MIH knowledge and confidence in
cge, p < 0.001) and confidence in diagnosing it (p < 0.001). Most diagnosing MIH, while general
erceptions
aﬁtitudgs ani:! participants (43.95%) reported an increase in MIH prevalence in practitioners need further
Karkoutly et Svria Cross- 703 clinical ex ériences Syria. Stainless steel crowns were the preferred restorative training. Most noted an increase
al. (2022) y sectional on MIHZmon material for molars with post-eruptive breakdown (51.38%), while in MIH cases, though Syrian
eneral denta? composite resin was favored for molars and incisors with opacities prevalence data is limited.
?actitioners and (41.82% and 67.51%, respectively). General dental practitioners Stainless steel crowns and
gdiatric dentists in expressed a need for further training in MIH treatment (p < 0.001). composite resin were the
P Svri preferred restorative materials.
yria.
To analyze There was a statistically significant difference in knowledge scores MIH knowledae amon
knowledge and between undergraduate and postgraduate students (p < 0.05), with Indonesian dengt]al stude%ts
perception in scores of 45.1 £ 6.6 and 51.2 £ 5.4, respectively. Most ;
o ) . needs improvement due to
. undergraduate postgraduate students (88.7%) recognized that the caries pattern I S
Dian et al. . Cross- - . ) , . . ; limited exposure, raising
Indonesia . 145 clinical stage and associated with MIH differs from the classic caries pattern, while .
(2022) sectional L . o . concerns for future practice.
pediatric dentistry only 42.2% of undergraduate students were aware of this Adding MIH to the curriculum is
postgraduate distinction. Additionally, 67.5% of undergraduate students ke t% building confidence in
dental students in expressed a lack of confidence in treating MIH. Almost all students diay noSis anc? management
Indonesia. from both groups desired further training on MIH. 9 9 ’
To evaluate the
knowledge,
experience, and 86% of participants identified MIH lesions, with 84% reporting they Most of the surveved dentists
perceptions of had observed them in practice. The most observed lesions were recoanized MIH a¥1d reported
G6 dental surgeons yellow-brown opacities (47%), followed by white opacities (46%), -9 P! !
omez- . . . o having observed MIH lesions in
. Cross- regarding the while post-eruptive fractures accounted for only 7% of cases. The ! .
Clavel et al. Mexico . 391 . . . ; their practice. Most of the
sectional detection, primary challenge in managing MIH-affected teeth was a lack of L .
(2023) L . . . . o " o dentists indicated that the main
assessment, and training for treating children with this condition. Additionally, 84% of
problem for the management of

treatment of MIH in
the metropolitan
area of Mexico
City.

dentists expressed a desire for more information on treating MIH
lesions.

the MIH is the lack of training.
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Author
and year

Country

Study
design

Number of
participants

Objectives

Results

Conclusions

Gunay
(2023)

Turkey

Cross-
sectional

218

To evaluate the
knowledge,
attitudes, and
practices of 4t"- and
5th-year dental
students about
MIH.

A statistically significant difference was observed between 4th-year
students (68.5%) and 5th-year students (98.1%) regarding prior
awareness of the term MIH (P<0.001). While most students
recognized the clinical features of MIH, only 26.1% felt confident in
their ability to diagnose it. Additionally, a significant difference was
noted between 4th- and 5th-year students in their perception of
MIH as a clinical issue, particularly concerning aesthetic problems
and the ability to provide adequate restorations (P=0.012).

While most students had
theoretical knowledge of MIH,
they lacked confidence in their

diagnostic abilities and
struggled to differentiate it from
other dental anomalies.
However, 5th-year students
demonstrated greater
awareness compared to their
4th-year counterparts.

Afzal et al.
(2023)

Norway

Longitudi
nal

3013

To investigate the
prevalence and
factors associated
with MIH in 8-9
year-old children in
Oslo.

The overall MIH prevalence was 28.2%, with no gender
differences. Higher prevalence was seen in children who had early-
life illnesses or whose mothers were ill during pregnancy, though
no link was found with prematurity or maternal medication use.
Multivariable analysis showed children with MIH were more likely to
have had early illnesses (OR = 1.41), used antibiotics in their first
year (OR = 1.68), experienced tooth pain (OR = 1.33), and felt pain
during brushing (OR = 2.17).

The prevalence of MIH was high
in the children in the present
study. Among the possible
etiological factors investigated,
illness in early childhood and
use of antibiotics during the first
year of life were associated with
MIH.

Hajdarevi¢
et al.
(2024)

Sweden

Cross-
sectional

357

To investigate
attitudes and
preferred therapy
choice for first
permanent molars
(FPM) with Molar-
Incisor
Hypomineralization
(MIH).

Orthodontists and pediatric dentists were more likely than general
dentists to extract first permanent molars (FPMs) with moderate to
severe MIH. Resin composite was the preferred material for
restoring FPMs with moderate MIH, while pediatric dentists more
often used glass-ionomer cement for severe cases. Fluoride
varnish was commonly used for mild MIH. The ideal time for
extracting FPMs with severe MIH was during root furcation
development in the second molar, with general dentists frequently
relying on pediatric dentists' recommendations.

Extraction of FPMs with
moderate and severe MIH is
considered a therapy of choice
among general dentists and
specialists, and the preferred
time of extraction is before the
eruption of the second
permanent molar.
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Conclusions

Author Country Stu.dy Nur.nt.)er of Objectives Results
and year design participants
To evaluate Most private practitioners had 21-30 years of experience (28%) and Brazilian dental practitioners
perceptions, master's degrees (50%), while public practitioners had 11-20 years frequently encounter MIH in
attitudes, and of experience (32%) and PhDs (32%). MIH was recognized by clinical practice. While public
Da Costa clinical experience 86%, with significant sector differences in MIH frequency (p = sector professionals report
. Cross- of Brazilian dental 0.001), incidence (p = 0.039), and lesion type (p = 0.043). Half of lower confidence in diagnosing
Rosa et al. Brazil . 100 " : " . . : ; >
sectional practitioners public practitioners reported uncertainty in-managing MIH. For mild and treating the condition, no
(2024) : AL o - o ;
regarding molar MIH in incisors, 43% chose no treatment, while fissure sealant was significant differences were
incisor preferred for first molars (51%). Glass ionomer was used for severe  found in treatment preferences
hypomineralisation MIH with moderate loss (38%), and endodontics with preformed between public and private
(MIH). crowns for extensive damage. sector practitioners.
The respondents included 76.6% general dental practitioners, 9.1% Respondents had adequate
To assess the pediatric dentists, and 14.3% specialists, with an overall response knowledge of MIH and its
rate of 25.6%. Most were familiar with the term MIH, its clinical treatment, though differences
knowledge of and ) o . . :
. X features, and could differentiate it from other enamel defects. were seen in managing mild
Papanikola attitudes towards ' . o . . . .
Netherlan Cross- Regarding etiology, 76.6% believed in a genetic component. For symptomatic cases. All favored
ou et al. onal 231 the management of . 47 30 f . ; - . .
(2024) ds sectiona MIH amongst asy_mptomgtlc cases, 7:3 % opted for non-invasive treatments, mlnlmally_mvaswe a.pproaches.
dentists in the while in mild symptomatic cases, treatments ranged from non- Ongoing education and
Netherlands invasive to invasive (p<.05). In severe cases, most chose invasive evidence-based guidelines
’ treatments. Two-thirds expressed interest in further clinical training could improve care for MIH
on MIH. patients.
To examine the The prevalence of
distribution and o . . hypomineralized incisors and
severity of MIH in Nearly half (46.8 /o)_of ch|Id(|)'en with MIH ha.d a!t least one seyerely HSPM was high in children with
affected molar, while 51.9% had affected incisors, with a higher .
8-9-year-olds and . . o MIH. Those with severe MIH
. prevalence in those with severe MIH (57.4%, p < 0.01). Second .
explore its . . o were more likely to have
v . primary molars were affected in 29.6% of MIH cases, L . .
Afzal et al. Cross- association with e e ) affected incisors, dentine caries,
(2024) Norway sectional 3013 hypersensitivity hypersensitivity in at least one f|rst perma.nent molar_ was re_ported and hypersensitivity compared
; ’ by 25.8%, and 30.8% had caries extending to dentine. Children ; :
caries, and . L : . to those with mild cases. These
involvement of with severe MIH were significantly more likely to experience findinas emphasize the need for
Vo hypersensitivity (OR 5.62, 95% CI 3.61-8.74) and dentine caries gs emp :
incisors and further research on effective

. (OR 10.32, 95% CI 6.46—16.50) than those with mild MIH.
second primary

molars (SPM).

preventive strategies and
treatments for MIH.
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and year

Country

Study
design

Number of
participants

Objectives

Results

Conclusions

Da Costa

Rosa et al.

(2024)

Brazil

Cost-
effectiven
ess

Not
applicable

Conduct a cost-
effectiveness
analysis of
restorative
treatments for first
permanent molars
with severe MIH in
the Brazilian public
health system.

Cost-effective treatments included HVGIC, encapsulated GIC, and
encapsulated GIC combined with etch-and-rinse adhesive and
composite at 1 year and 10 years, respectively. The benefit gained
from using encapsulated GIC with etch-and-rinse adhesive and
composite compared to encapsulated GIC alone was minimal
relative to the cost increase: at 1 year, there was a 3.28% gain with
an additional cost of USD 24.26; at 10 years, the gain was 4% with
a cost increase of USD 15.54.

Within the horizon and
perspective analyzed, the most
cost-effective treatment was
encapsulated GIC restoration.

Tarazona-
Valero et
al. (2024)

Spain

Cross-
sectional

290

To assess dental
and dental hygiene
students'
knowledge of MIH
and identify the
need for curricular
updates and
standardized
clinical guidelines.

Out of 290 questionnaires collected, 53.8% were from second-year
oral hygiene students and 46.2% from dental degree students.
Most respondents (75.2%) had heard of MIH, primarily through
master classes, but 58.3% struggled to differentiate MIH lesions

from other types. Dental students demonstrated greater knowledge

about MIH in all areas assessed: prevalence, diagnosis,
prevention, and treatment. Additionally, 83.8% of students
expressed interest in further training on MIH, particularly in
diagnosis and treatment.

The findings of this study
highlight the necessity to
enhance both theoretical and
practical content on MIH in the
curricula of Dentistry degree
programs and Integrated
Vocational Training Centers in
Spain.

Mafla et al.

(2024)

Colombia

Cross-
sectional

384

To assess the
association
between stress,
depression, and
anxiety in
pregnancy and the
presence of MIH in
children at a later
age.

The prevalence of MIH was found to be 33.3%, with 12.8% of
participants showing hypomineralization in both molars and
incisors. DAG analysis and logistic regression revealed that the
presence of MIH was associated with symptoms of maternal
depression (ORadj = 3.26, 95% CI: 1.92-5.52, p <.001), while
hypomineralization in both molars and incisors was linked to
symptoms of maternal anxiety (ORadj = 3.49, 95% CI: 1.80-6.76, p
<.001).

Psychological factors, among
others, were significantly

associated with the presence of

MIH.
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design
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Results

Conclusions

Ortega-
Luengo et
al. (2024)

Spain

Cross-
sectional

To estimate the
prevalence of MIH
among children
489 using primary care
services in the
Community of
Madrid, Spain.

The prevalence of MIH was 28.63% (Cl: 24.61-32.65%). The age
groups most affected were 8 years (21.4%) and 11 years (20.7%),
with a higher prevalence in girls (60.71%) compared to boys
(39.28%). On average, each patient had 4.46 £ 2.8 affected teeth.
The upper right first molar was the most commonly affected tooth
(74.3%), while the upper left central incisor was the most affected
incisor (37.85%). Opacities were the most frequently recorded
defects (63.57%).

MIH prevalence was the highest
in Spain, mainly affecting
females aged 8 to 11. Opacities
were the most common lesions,
with less than one-third of the
tooth surface affected. Molars
often had brown defects, while
incisors showed white or yellow
defects. Longitudinal studies
and awareness programs for
primary health care personnel
are needed.
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