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ABSTRACT

Background: Molar-incisor hypomineralisation (MIH) is a well-documented developmental enamel
disorder, typically involving first permanent molars (FPMs) and incisors. However, atypical presentations
with extensive involvement of other permanent teeth remain uncommon and poorly understood leading
to management challenges.

Materials and methods: This case report describes a severe presentation of MIH in a 10-year-old male,
with a significant medical history of high-grade fever and febrile seizures during infancy. The patient
reported normal timing of permanent tooth eruption, followed by progressive post-eruptive break-
down, affecting all permanent teeth except the premolars and second permanent molars. Clinical and
radiographic evaluations confirmed severe MIH with substantial loss of enamel structure, especially in
FPMs and incisors, which led to severe aesthetic and functional concerns. A comprehensive treatment
plan was devised. CAD/CAM technology was employed to fabricate and deliver polymethyl methacry-
late (PMMA)-based crowns for the affected teeth to restore aesthetics and function.

Discussion: The patient was monitored over 24 months, demonstrating satisfactory outcomes of PMMA
crowns in terms of durability, mastication, appearance and psychological benefit, indicating a success-
ful restorative outcome. This case highlights the severe presentation of MIH, possibly linked to early
childhood systemic illnesses, and individualised management of MIH, particularly in young paediatric
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KEY MESSAGES

1. Minimally invasive CAD/CAM PMMA crowns offer effective functional and aesthetic rehabilitation in atypical severe

MIH.

2. Early personalised management of MIH enhances both oral health and psychosocial well-being in children.

Introduction

Developmental defects of enamel (DDE) are among the most
frequently reported developmental anomalies affecting both
primary and permanent teeth. Evidence from systematic reviews
and meta-analyses shows a wide global prevalence range,
reported at 3.9-81.5% in primary dentition and 9-63% in per-
manent dentition [1, 2]. Among these defects, molar-incisor
hypomineralisation (MIH) has become one of the most widely
recognised and clinically challenging subtypes [1]. According to
Weerheijm et al., MIH is defined as a hypomineralisation of sys-
temic origin of one to four permanent first molars frequently
associated with affected incisors [3]. MIH's reported prevalence
ranges greatly, from 3% to 40% [4]. However, according to cur-
rent meta-analyses, between 13% and 14% of children world-
wide suffer from MIH [5, 6]. The likelihood of MIH impacting
permanent incisors rises with the number of affected first per-
manent molars (FPMs) [7, 8]. Studies have demonstrated that

the tips of permanent cuspids may exhibit defects similar to
MIH, as cuspid mineralisation occurs during the same develop-
mental period as FPMs and incisors; however, this suggestion
remains theoretical and has not yet been substantiated by evi-
dence [9, 10].

Premature birth, extremely low birth weight, fever, pregnancy
complications, genetics and the use of antibiotics are some of
the reasons linked to MIH [4, 11]. There is still much discussion
and research surrounding the exact aetiology of MIH including
whether a potential association exists between MIH and dietary
vitamin D deficiency [4, 11, 12]. Clinically, MIH enamel defects
may vary from creamy-white to yellow-brown opacities, and
they always exhibit a clear distinction between the affected and
healthy enamel. In MIH, the enamel has normal thickness, but it
is structurally fragile, porous, and brittle, leading to loss of tooth
structure undermasticatory stresses[3, 13, 14].Thiscompromised
integrity of the enamel can lead to tooth hypersensitivity, often
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causing children to avoid toothbrushing and other dental care
routines [14]. Because of this poor oral hygiene, the teeth are
more vulnerable to the development of caries at a younger age
[15-17].

The prognosis of teeth with MIH varies greatly depending
upon tooth type and clinical presentation. FPMs with yellow-
brown opacities, post-eruptive breakdown and hypersensitivity
convey a poor prognosis for long-term survival without
intervention [11], hence, early preventive care and
restorative treatments are crucial for maintaining these teeth
and enhancing the patient’s quality of life [18]. Preventive
measures include the use of self-applied and professionally
applied topical fluoride that can aid in strengthening of the
tooth [19, 20]. Restorations, crowns and extraction are the
treatment options available for severe MIH [11]. Despite the
availability of these restorative possibilities, it is clear that
children with MIH often receive more treatment than children
without MIH. Hence, regular dental check-ups are essential for
prompt intervention [21].

Recent advancements in digital dentistry have led to the
increased use of CAD/CAM technology and 3D printing for full-
coverage restorations, including PMMA crowns, which are now
considered a viable option for long-term temporary or interim
restorations in young MIH patients [22]. These techniques
enable precise fabrication with reliable occlusal and proximal

contact, improved marginal fit, reduced chair-time, predictable
aesthetics, and minimal tooth preparation [23, 24]. Despite
these advantages and growing accessibility, clinical evidence on
the long-term performance of CAD/CAM PMMA crowns remains
limited.

This case report describes the management of severe MIH
involving all FPMs, incisors, and canines in a paediatric patient
with a history of vitamin-D-deficiency-related hypocalcaemia.
A novel full-coverage restorative approach was adopted to
restore function and aesthetics, with successful results
maintained over 24 months.

Case presentation

This manuscript has followed the CARE checklist case reporting
guidelines [25]. The study was conducted in accordance with
the ethical principles outlined in the Declaration of Helsinki and
the patient and caregivers provided appropriate patient con-
sent forms.

A 10 year-old male patient presented with a chief complaint
of hypersensitivity to cold food and normal air while talking or
travelling in his upper front teeth for the past 1.5 years. The
patient had no apparent issues until the eruption of his FPMs
and incisors. However, shortly after these teeth emerged, they
began to chip away in small fragments, developing a yellowish-

Pre -op

1 week post -op
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Figure 1. Intraoral photograph of MIH-affected teeth. Pre-op; 1 week Post-op; 24 months Post-op.



brown discolouration that affected both anterior and posterior
teeth, leading to hypersensitivity.

The child’s mother reported no abnormalities during the
gestation or birth. The child was born in normal health
conditions, but review of his medical history revealed that
during his late first year of life, he experienced high-grade fever,
frequent febrile seizures and was diagnosed with severe
hypocalcaemia secondary to vitamin D deficiency (as per the
medical record). He was subsequently placed on vitamin D
supplementation and anticonvulsant therapy. The child’s
mother also reported that the child experienced pain during
toothbrushing—particularly in the affected molars and
incisors—due to sensitivity to the bristles, resulting in poor oral
hygiene and persistent bad breath.

On intra-oral examination, extensive atypical post-eruptive
breakdown (PEB) of enamel was seen in all four FPMs and
maxillary incisors, affecting 80-85% of the surfaces. Demarcated
opacities had distinct borders with the adjacent sound enamel.
Mandibular permanent incisors were fragile with an irregular
pitted enamel surface, and the erupting mandibular canine
showed PEB on the incisal edge. All the erupting first premolars
were sound and unaffected with multiple severely carious
deciduous molars (Figures 1 and 2). On radiographic examination,
Orthopantomogram (OPG) revealed radiolucency on the
affected teeth with ‘moth-eaten appearance of the crown’ No
pulpal or periradicular involvement was noted in any of the
FPMs and incisors. Both unerupted maxillary canines showed
radiolucency less than enamel in the incisal region with irregular
enamel margins showing hypomineralisation. All the premolars
and second molars appeared normal radiographically (Figure 3).
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The patient had poor oral hygiene with moderate plaque and
calculus.

Based on the patient’s chief complaint, medical and dental
history, along with the clinical examination and radiographic
findings, the patient presented with a mixed enamel defect
pattern. Teeth 16, 26, 36, 46, 11, 21, 12, and 22 demonstrated
characteristic features of MIH, with qualitative enamel defects.
In contrast, teeth 31, 32, 33, 41, 42, and 43 exhibited signs more
consistent with enamel hypoplasia, evidenced by reduced
enamel thickness and altered morphology, indicating a
quantitative defect. This combined presentation suggests a
complex developmental enamel disturbance, with both
hypomineralisation affecting FPMs and maxillary incisors and
hypoplasia affecting the mandibular anterior dentition. Severity
of MIH was assessed using the European Academy of Paediatric
Dentistry (EAPD) diagnostic criteria and severity index [15].
Treatment needs were determined based on the Wirzburg
concept using the MIH Treatment Need Index (MIH-TNI) [26].
Teeth 16, 26, 36, 46, 11, 21, 12, and 22 were classified as severe
and assigned MIH-TNI category 4b-D, indicating a need for full-
coverage restorative intervention. Due to the structural
weakness and compromised enamel quantity in 31, 32, 41, and
42, a full-coverage restorative approach was adopted to protect
the remaining enamel and prevent further breakdown.

The patient’s mother was informed about the diagnosis,
followed by counselling, and was motivated for proper
treatment and longer follow-ups. In the first visit, motivation
was given to improve oral hygiene and modify the child’s dietary
habit followed by oral prophylaxis and professional topical
application of Duraphat® (Colgate Oral Pharmaceuticals, New
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Figure 2. Intraoral occlusal photograph of maxilla and mandible showing MIH-affected teeth. Pre-op; 1 week Post-op; 24 months Post-op.
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York, NY, USA) fluoride varnish. The patient was advised to use
the remineralising agent casein phosphopeptide amorphous
calcium phosphate (CPP-ACP) (GC tooth mousse, GC, Tokyo,
Japan) for self-application at home on the affected teeth. An
initial treatment plan was formulated, consisting of direct
composite resin restorations for the anterior teeth and stainless
steel crowns (SSC) for the affected posterior teeth. However, the
patient exhibited reluctance regarding the frequent fracture
and aesthetics of the anterior composite resin restorations and
the metallicappearance of the SSCs. Given the patient’s aesthetic
concerns and preference for a more natural appearance, the
treatment plan was subsequently modified. CAD/CAM-
fabricated PMMA crowns were proposed as an aesthetic
restorative solution, and the ‘No prep crown technique’ was
chosen in order to prevent further removal of already
compromised enamel and exposing more dentinal surface.

In the second visit, polyvinyl siloxane (PVS; Express™ VPS
Impression Material, 3M™ ESPE, St. Paul, MN, USA) impressions

Pre -op

24 months
post -op

were taken of both dental arches to accurately record anatomical
and occlusal relationships. The impressions were sent to the
laboratory, where stone casts were fabricated and subsequently
scanned using the Dentsply Sirona inEos X5 optical scanner to
generate digital models. Full coronal restorations were then
designed using Exocad GmbH CAD software, ensuring
appropriate proximal contacts, occlusion, and marginal fit. The
crowns were designed with a uniform thickness of approximately
1-1.5 mm to provide optimal strength and aesthetics, and all
four anterior crowns were fabricated as a single unit. This design
was selected to improve biomechanical strength and load
distribution, enhance stability, and ensure superior aesthetic
continuity across the anterior segment. The final designs were
milled using the Dentsply Sirona inLab MC X5 milling unit from
Dentura PMMA A1 shade blocks. After milling, the crowns were
finished and polished, followed by intraoral try-in for assessment
of fit and occlusion. The definitive cementation was performed
using 3M™ RelyX™ U200 Automix Self-Adhesive Dual-Cure

Figure 3. Pre-op; 24 months Post-op. Red circle- shows the defective, combined hypoplastic- hypomineralised incisal edge of the canines. Yellow circle- shows

the unaffected premolars and second molars. OPG: Orthopantomogram.



Resin Cement, following the manufacturer’s recommended
protocol. The patient was advised to attend a check-up 1 week
later, followed by every 3-6 months for professional topical
fluoride application on canines.

In the follow-up visits, the patient reported complete relief
from dentinal hypersensitivity as well as bad breath. The
patient’s mother reported that the treatment had a positive
psychological impact on her son, with improvement in self-
confidence and overall demeanour contributing to improved
social interactions and a more confident attitude in school and
peer environments.

All the PMMA crowns were intact and functional (Figure 3).
Both patient and parent were satisfied at the end of 24 months.
The patient has been kept on long term follow-up until the
complete eruption of all teeth for management of canines and
orthodontic treatment in both dental arches. Further, follow-up
will continue until definitive treatment planning and
replacement with permanent crowns.

Discussion

Ameloblasts are extremely sensitive during the amelogenesis
process, thus any physiological or environmental disruption
that takes place during this mineralisation or maturation
stage—that is, during gestation and infancy—causes a quali-
tative deficiency of enamel in the FPMs and incisors [4, 15, 27].
The chronology or time period of the disruption or injury
determines the type of dentition and teeth affected. In addi-
tion to FPMs and incisors, canines were also impacted in our
study. Interestingly, similar findings were reported by Fagrell et
al.[28] and Kevrekidou et al., [29] reinforcing evidence that MIH
does not exclusively involve incisors and FPMs; however, MIH
does not require symmetrical or homologous involvement as
seen in fluorosis. The defect pattern depends on the timing
and severity of the developmental insult rather than uniform
systemic exposure.

The exact pathogenesis of MIH is currently unknown;
prenatal, perinatal, postnatal, genetic and environmental factors
are among the theories put up in the literature [4]. However, in
our study, the most plausible reason for the MIH was postnatal
severe hypocalcaemia secondary to vitamin-D deficiency in his
late first year of life. This is consistent with literature suggesting
that postnatal metabolic disturbances may play a critical role in
MIH development [30].

Management of MIH-affected teeth remains complex due to
inherent challenges such as dentinal hypersensitivity, reduced
anaesthetic efficacy, frequent marginal breakdown, and
difficulty achieving durable bonding to hypomineralised
enamel [31]. These factors necessitated an individualised
treatment strategy focused initially on symptom control and
stabilisation rather than immediate full rehabilitation [32].
Although the patient presented at a young age with extensive
damage, the early phase of care emphasised conservative
measures, including maintaining oral hygiene, dietary
modification, and routine clinical monitoring to minimise
plaque accumulation and prevent further deterioration.
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Preventive therapy was performed by current evidence
supporting the use of fluoride varnish and CPP-ACP in MIH.
Topical fluorides act by forming a temporary protective layer
and enhancing remineralisation, while CPP-ACP maintains a
bioavailable calcium-phosphate environment at the enamel
surface, offering synergistic benefits when combined [15, 33,
34]. Biondi et al. [35] demonstrated differential outcomes among
varnish formulations, with Duraphat® proving most effective in
moderate lesions and Clinpro® performing better in mild cases.
Similarly,Olgen etal.[36] reported thatall tested remineralisation
agents improved lesion status over a 24-month period, with
calcium- and phosphate-containing pastes offering the most
sustained improvement in yellow-brown defects. Based on this
evidence, fluoride varnish (Duraphat) was applied prior to crown
placement to strengthen enamel and reduce sensitivity, and the
patient was additionally instructed to use CPP-ACP for ongoing
remineralisation of non-restored affected teeth.

Several restorative options have been described for MIH,
including stainless steel crowns, conventional and resin-
modified glass ionomer cement, composite resin, and ceramic
crowns [37]. In this case report, PMMA crowns were chosen for
both anterior and posterior rehabilitation instead of stainless-
steel crowns or composite restorations primarily due to aesthetic
considerations, as the patient and parent preferred tooth-
coloured restorations over a metallic appearance. Composite
restorations were also deemed unsuitable due to the extensive
structural loss and the presence of hypomineralised enamel,
which compromises adhesion and increases the risk of
restoration failure. Additionally, improving the retention of
composite restorations in MIH-affected teeth often requires
removal of the compromised enamel; however, considering the
patient’s limited compliance and the extent of enamel
breakdown, a full-coverage restoration was considered more
predictable and also prevents further structural loss and
provides long-term functional stability [37].

CAD/CAM-fabricated PMMA crowns offer efficient fabrication
along with good colour stability, precision, and fit, resulting in
excellent marginal integrity. These crowns provide reliable
shade matching and acceptable aesthetic outcome, particularly
in the anterior and posterior teeth that are visible during
function [38,39]. These crowns also promote a positive fibroblast
response, which results in a good soft-tissue seal, minimal
bacterial adhesion, and a prolonged presence of the material in
the oral cavity [40]. Also, they are suitable for proper function,
aesthetic integration, and minimising the risk of complications
like secondary caries or crown dislodgement [40]. However, a
potential drawback of PMMA crowns is their lower long-term
durability, particularly under high occlusal load [41]. Stainless-
steel crowns remain the standard for severely affected posterior
MIH cases due to their proven longevity [37], but in this case, the
balance between functional needs, aesthetics, and patient
preference justified the use of PMMA crowns.

The revised plan was well-received by the patient and parent,
and the restorations were successfully placed. The patient
expressed satisfaction with both the functional and aesthetic
outcomes of the treatment. The mother’s observations on the
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increased self-confidence of her son suggest that, beyond
functional rehabilitation, addressing the aesthetic concerns
through minimally invasive techniques can significantly improve
the psychological well-being, self-esteem, and social confidence
in adolescent MIH affected patients.

Furtherresearch with larger sample sizes and standardised
outcome measures is necessary to validate these findings
and create evidence-based guidelines for aesthetic
rehabilitation in paediatric patients with MIH, especially
considering the excellent outcome obtained in this case
report with a 24-month follow-up. This case report’s
limitation includes a lack of long-term follow-up to assess
the survival rate of MIH teeth and PMMA crown retention in
paediatric patients treated for a longer period, which is an
area of future research.

Conclusion

This case report underscores the importance of early diagno-
sis and individualised management of MIH in children, par-
ticularly when aesthetic concerns and psychological
well-being are affected. A patient-centred and conservative
therapeutic approach may provide both clinical and emo-
tional benefits in addressing developmental enamel defects.
The use of minimally invasive, CAD/CAM-fabricated PMMA
crowns may serve as a functional and aesthetically acceptable
treatment option in selected cases; however, the long-term
performance of PMMA restorations in MIH-affected dentition
remains uncertain. Further studies with larger sample sizes
and extended follow-up periods are needed to clarify their
durability and define their role within comprehensive MIH
management protocols.

Funding

This research received no external funding.

Informed consent statement

An informed consent and assent form was obtained from the
guardian and patient involved in this case report. The study was
conducted according to the guidelines of the Declaration of
Helsinki.

Data availability statement

Not applicable.

Conflicts of interest

The authors declare no conflict of interest.

Acknowledgment

None.

Ethical statement

All procedures were performed in accordance with relevant
ethical guidelines and regulations. Patient confidentiality has
been maintained throughout the case report.

References

[1] Robles MJ, Ruiz M, Bravo-Perez M, Gonzalez E, Penalver MA.
Prevalence of enamel defects in primary and permanent teeth in a
group of schoolchildren from Granada (Spain). Med Oral Patol Oral Cir
Bucal. 2013;18(2):e187-93. https://doi.org/10.4317/medoral.18580

[2] Costa FS, Silveira ER, Pinto GS, Nascimento GG, Thomson WM,
Demarco FF. Developmental defects of enamel and dental caries in
the primary dentition: a systematic review and meta-analysis. J Dent.
2017;60:1-7. https://doi.org/10.1016/j.jdent.2017.03.006

[3] Weerheijm KL. Molar incisor hypomineralization (MIH): clini-
cal presentation, aetiology and management. Dent Update.
2004;31(1):9-12. https://doi.org/10.12968/denu.2004.31.1.9

[4] Silva MJ, Scurrah KJ, Craig JM, Manton DJ, Kilpatrick N. Etiology of
molar incisor hypomineralization - a systematic review. Community
Dent Oral Epidemiol. 2016;44(4):342-53. https://doi.org/10.1111/
cdoe.12229

[5] Zhao D, Dong B, Yu D, Ren Q, Sun Y. The prevalence of molar incisor
hypomineralization: evidence from 70 studies. Int J Paediatr Dent.
2018;28(2):170-9. https://doi.org/10.1111/ipd.12323

[6] Ammar N, Fresen KF, Schwendicke F, Kiihnisch J. Epidemiological
trends in enamel hypomineralisation and molar-incisor hypominer-
alisation: a systematic review and meta-analysis. Clin Oral Investig.
2025;29(6):327. https://doi.org/10.1007/s00784-025-06411-4

[71 Alfarraj JH, Alsaeed AA. Clinical management of molar incisor
hypomineralization affected molars in a pediatric patient includ-
ing endodontic treatment, case report and review of the literature.
Clin Cosmet Investig Dent. 2022;14:183-9. https://doi.org/10.2147/
CCIDE.S371122

[8] William V, Messer LB, Burrow MF. Molar incisor hypomineralization:
review and recommendations for clinical management. Pediatr
Dent. 2006;28(3):224-32.

[9] Weerheijm KL, Jélevik B, Alaluusua S. Molar-incisor hypomineralisa-
tion. Caries Res. 2001;35(5):390-1. https://doi.org/10.1159/000047479

[10]  Schmalfuss A, Stenhagen KR, Tveit AB, Crossner CG, Espelid I. Canines
are affected in 16-year-olds with molar-incisor hypomineralisa-
tion (MIH): an epidemiological study based on the Tromseg study:
‘Fit Futures’ Eur Arch Paediatr Dent. 2016;17(2):107-13. https://doi.
org/10.1007/540368-015-0216-6

[11]  Inchingolo AM, Inchingolo AD, Viapiano F, Ciocia AM, Ferrara I, Netti
A, et al. Treatment approaches to molar incisor hypomineraliza-
tion: a systematic review. J Clin Med. 2023;12(22):7194. https://doi.
org/10.3390/jcm12227194

[12]  van der Tas JT, Elfrink MEC, Heijboer AC, Rivadeneira F, Jaddoe
VWYV, Tiemeier H, et al. Foetal, neonatal and child vitamin D
status and enamel hypomineralization. Community Dent Oral
Epidemiol. 2018;46(4):343-351. https://doi:10.1111/cdoe.12372

[13]  Da Costa-Silva CM, Ambrosano GM, Jeremias F, De Souza JF, Mialhe
FL. Increase in severity of molar-incisor hypomineralization and
its relationship with the colour of enamel opacity: a prospective
cohort study. Int J Paediatr Dent. 2011;21(5):333-41. https://doi.
org/10.1111/j.1365-263X.2011.01128.x

[14]  de Souza JF, Fragelli CB, Jeremias F, Paschoal MAB, Santos-Pinto L,
de Cassia Loiola Cordeiro R. Eighteen-month clinical performance
of composite resin restorations with two different adhesive sys-
tems for molars affected by molar incisor hypomineralization.
Clin Oral Investig. 2017;21(5):1725-33. https://doi.org/10.1007/
s00784-016-1968-z

[15]  Lygidakis NA, Garot E, Somani C, Taylor GD, Rouas P, Wong FSL.
Best clinical practice guidance for clinicians dealing with children


https://doi.org/10.4317/medoral.18580
https://doi.org/10.1016/j.jdent.2017.03.006
https://doi.org/10.12968/denu.2004.31.1.9
https://doi.org/10.1111/cdoe.12229
https://doi.org/10.1111/cdoe.12229
https://doi.org/10.1111/ipd.12323
https://doi.org/10.1007/s00784-025-06411-4
https://doi.org/10.2147/CCIDE.S371122
https://doi.org/10.2147/CCIDE.S371122
https://doi.org/10.1159/ 000047479
https://doi.org/10.1007/s40368-015-0216-6
https://doi.org/10.1007/s40368-015-0216-6
https://doi.org/10.3390/jcm12227194
https://doi.org/10.3390/jcm12227194
https://doi:10.1111/cdoe.12372
https://doi.org/10.1111/j.1365-263X.2011.01128.x
https://doi.org/10.1111/j.1365-263X.2011.01128.x
https://doi.org/10.1007/s00784-016-1968-z
https://doi.org/10.1007/s00784-016-1968-z

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

presenting with molar-incisor-hypomineralisation (MIH): an updated
European Academy of Paediatric Dentistry policy document.
Eur Arch Paediatr Dent. 2022;23(1):3-21. https://doi.org/10.1007/
s40368-021-00668-5

Mazur M, Corridore D, Ndokaj A, Ardan R, Vozza |, Babajko S, et al.
MIH and Dental Caries in Children: A Systematic Review and Meta-
Analysis. Healthcare (Basel). 2023;11(12):1795. Published 2023 Jun
18. https://doi:10.3390/healthcare11121795

Jung M, Boutin S, Simon MM, Frese C. Comparative analysis of oral
microbiome in molar-incisor hypomineralization vs healthy age-
matched controls. Microbiol Spectr. 2025;13(5):e0289724. https://
doi:10.1128/spectrum.02897-24

Futterer J, Ebel M, Bekes K, Klode C, Hirsch C. Influence of custom-
ized therapy for molar incisor hypomineralization on children’s
oral hygiene and quality of life. Clin Exp Dent Res. 2020;6(1):33-43.
https://doi.org/10.1002/cre2.245

Mathu-Muju K, Wright JT. Diagnosis and treatment of molar
incisor hypomineralization. Compend Contin Educ Dent. 2006;
27(11):604-11.

Elhennawy K, Schwendicke F. Managing molar-incisor hypomin-
eralization: a systematic review. J Dent. 2016;55:16-24. https://doi.
org/10.1016/j.jdent.2016.09.012

Jalevik B, Klingberg GA. Dental treatment, dental fear and
behaviour management problems in children with severe
enamel hypomineralization of their permanent first molars.
Int J Paediatr Dent. 2002;12(1):24-32. https://doi.org/10.1046/
j.0960-7439.2001.00318.x

Aiem E, Smail-Faugeron V, Muller-Bolla M. Aesthetic preformed pae-
diatric crowns: systematic review. Int J Paediatr Dent. 2017;27(4):
273-82. https://doi.org/10.1111/ipd.12260

Borges AF, Correr GM, Sinhoreti MA, Consani S, Sobrinho LC, Rontani
RM. Compressive strength recovery by composite onlays in pri-
mary teeth. Substrate treatment and luting agent effects. J Dent.
2006;34(7):478-84. https://doi.org/10.1016/j.jdent.2005.11.003
Swami RS, Killedar SM. Comparative evaluation of accuracy of milled
temporary crowns using metrology software: an in vitro study. Indian
J Dent Sci. 2025;17(1):2-7. https://doi.org/10.4103/ijds.ijds_11_25
Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D, et al. The
CARE guidelines: consensus-based clinical case reporting guide-
line development. Headache. 2013;53(10):1541-1547. https://
doi:10.1111/head.12246

Bekes K, Steffen R, Kramer N. Update of the molar incisor
hypomineralization: Wiirzburg concept. Eur Arch Paediatr Dent.
2023;24(6):807-13. https://doi.org/10.1007/540368-023-00848-5
Bussaneli DG, Restrepo M, Fragelli CMB, Santos-Pinto L, Jeremias
F, Cordeiro RCL, et al. Genes Regulating Immune Response and
Amelogenesis Interact in Increasing the Susceptibility to Molar-
Incisor Hypomineralization. Caries Res. 2019;53(2):217-227. https://
doi:10.1159/000491644.

Fagrell TG, Salmon P, Melin L, Norén JG. Onset of molar incisor
hypomineralization (MIH). Swed Dent J. 2013;37(2):61-70.
Kevrekidou A, Kosma |, Kotsanos |, Arapostathis KN, Kotsanos N.
Enamel opacities in all other than Molar Incisor Hypomineralisation
index teeth of adolescents. Int J Paediatr Dent. 2021;31(2):270-7.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

BIOMATERIAL INVESTIGATIONS IN DENTISTRY 129

https://doi.org/10.1111/ipd.12735

Marti  Akgiin O, Yildmm C, Oflaz U, Topaclioglu B.
Investigating the causes of molar incisor hypomineraliza-
tion: a cross-sectional study on maternal and child health fac-
tors. Rev Cient Odontol (Lima). 2024;12(4):e216. https://doi.
org/10.21142/2523-2754-1204-2024-216

Garg N, Jain AK, Saha S, Singh J. Essentiality of early diagnosis of
molar incisor hypomineralization in children and review of its clin-
ical presentation, etiology and management. Int J Clin Pediatr Dent.
2012;5(3):190-6. https://doi.org/10.5005/jp-journals-10005-1164

da Cunha Coelho ASE, Mata PCM, Lino CA, Macho VMP, Areias
CMFGP, Norton APMAP, et al. Dental hypomineralization treatment:
A systematic review. J Esthet Restor Dent. 2019;31(1):26-39. https://
doi:10.1111/jerd.12420

Butera A, Pascadopoli M, Gallo S, Lelli M, Tarterini F, Giglia F, et
al. SEM/EDS Evaluation of the Mineral Deposition on a Polymeric
Composite Resin of a Toothpaste Containing Biomimetic
Zn-Carbonate Hydroxyapatite (microRepair®) in Oral Environment:
A Randomized Clinical Trial. Polymers (Basel). 2021;13(16):2740.
Published 2021 Aug 16. https://d0i:10.3390/polym13162740
Khanduri N, Kurup D, Mitra M. Quantitative evaluation of rem-
ineralizing potential of three agents on artificially deminer-
alized human enamel using scanning electron microscopy
imaging and energy-dispersive analytical X-ray element analysis: an
in vitro study. Dent Res J (Isfahan). 2020;17(5):366-72. https://doi.
org/10.4103/1735-3327.294329

Biondi AM, Cortese SG, Babino L, Fridman DE. Comparison of mineral
density in molar incisor hypomineralization applying fluoride var-
nishes and casein phosphopeptide-amorphous calcium phosphate.
Acta Odontol Latinoam. 2017;30(3):118-23.

Olgen IC, Sonmez H, Bezgin T. Effects of different remineralization
agents on MIH defects: a randomized clinical study. Clin Oral Investig.
2022;26(3):3227-38. https://doi.org/10.1007/s00784-021-04305-9
Somani C, Taylor GD, Garot E, Rouas P, Lygidakis NA, Wong FSL. An
update of treatment modalities in children and adolescents with
teeth affected by molar incisor hypomineralisation (MIH): a system-
atic review. Eur Arch Paediatr Dent. 2022;23(1):39-64. https://doi.
org/10.1007/540368-021-00635-0

Al-Halabi MN, Bshara N, Nassar JA, Comisi JC, Rizk CK. Clinical
performance of two types of primary molar indirect crowns fab-
ricated by 3D printer and CAD/CAM for rehabilitation of large
carious primary molars. Eur J Dent. 2021;15(3):463-8. https://doi.
org/10.1055/5-0040-1721905

Rayyan MM, Aboushelib M, Sayed NM, Ibrahim A, Jimbo R.
Comparison of interim restorations fabricated by CAD/CAM with
those fabricated manually. J Prosthet Dent. 2015;114(3):414-9.
https://doi.org/10.1016/j.prosdent.2015.03.007

Banateanu AM, Cumpata CN, Burcea A. Digital PMMA: when and
which. Rom J Oral Rehabil. 2024;16(4):427-38. https://doi.org/10.
62610/RJOR.2024.4.16.41

Abad-Coronel C, Calle C, Abril G, Paltan CA, Fajardo JI. Fracture resis-
tance analysis of CAD/CAM interim fixed prosthodontic materials:
PMMA, graphene, acetal resin and polysulfone. Polymers (Basel).
2023;15(7):1761. https://doi.org/10.3390/polym 15071761


https://doi.org/10.1007/s40368-021-00668-5
https://doi.org/10.1007/s40368-021-00668-5
https://doi:10.3390/healthcare11121795
https://doi:10.1128/spectrum.02897-24
https://doi:10.1128/spectrum.02897-24
https://doi.org/10.1002/cre2.245 
https://doi.org/10.1016/j.jdent.2016.09.012 
https://doi.org/10.1016/j.jdent.2016.09.012 
https://doi.org/10.1046/j.0960- 7439.2001.00318.x
https://doi.org/10.1046/j.0960- 7439.2001.00318.x
https://doi.org/10.1111/ipd.12260
https://doi.org/10.1016/j.jdent.2005.11.003
https://doi.org/10.4103/ijds.ijds_11_25
https://doi:10.1111/head.12246 
https://doi:10.1111/head.12246 
https://doi.org/10.1007/s40368-023-00848-5
https://doi:10.1159/000491644. 
https://doi:10.1159/000491644. 
https://doi.org/10.1111/ipd.12735
https://doi.org/10.21142/2523-2754-1204- 2024-216
https://doi.org/10.21142/2523-2754-1204- 2024-216
https://doi.org/10.5005/jp-journals-10005-1164
https://doi:10.1111/jerd.12420
https://doi:10.1111/jerd.12420
https://doi:10.3390/polym13162740
https://doi.org/10.4103/1735-3327.294329
https://doi.org/10.4103/1735-3327.294329
https://doi.org/10.1007/s00784-021- 04305-9
https://doi.org/10.1007/s40368-021-00635-0
https://doi.org/10.1007/s40368-021-00635-0
https://doi.org/10.1055/s-0040-1721905
https://doi.org/10.1055/s-0040-1721905
https://doi.org/10.1016/j.prosdent.2015.03.007
https://doi.org/10.62610/RJOR.2024.4.16.41
https://doi.org/10.62610/RJOR.2024.4.16.41
https://doi.org/10.3390/polym15071761

