
 

Vol 14, No 1 (2026) 
ISSN 2167-8677 (online) 

DOI 10.5195/d3000/2026.1102 

 

	

	

http://dentistry3000.pitt.edu	

Molar Incisor Hypomineralization with Emphasis on the Current Treat-
ment Evidence 
 
Sarah Mohammed Khammas1, Rula Nabil Issa1, Saja Sami Malik1, Rafal Mohammed Mariush1, Samara Faris Abdulazeez2 
 
1Al Hikma University College, Iraq 
2Al Mamoun Private University, Iraq 

Abstract 

MIH	is	a	common	developmental	defect	that	affects	both	the	permanent	incisors	and	6irst	
molars,	which	has	signi6icant	esthetic,	functional	along	with	psychological	implications.	
The	condition	has	a	complex	etiology	that	includes	genetic,	environmental,	and	systemic	
factors,	but	its	precise	mechanisms	are	currently	unknown.	The	diagnosis	and	treatment	
of	MIH	are	dif6icult	due	to	its	clinical	manifestations,	which	include	opacities,	hypersen-
sitivity,	post-eruptive	breakdown,	and	atypical	restorations.	As	the	lesion	severity,	pa-
tient's	age	and	cooperation	are	the	guide	 for	preventive,	non-invasive,	and	restorative	
therapies.	 Advancements	 including	 AI-assisted	 imaging	and	 photobiomodulation	 pro-
vide	 encouraging	 opportunities	 for	 speci6ic,	 individualized	conservative	 treatment.	
Standardizing	the	treatment	protocols,	establishing	long-term	durability,	and	incorpo-
rating	new	materials	into	daily	practice	remain	dif6icult	tasks	despite	the	emerging	ad-
vancements.	The	clinical	management	of	MIH	with	a	focus	on	evidence	is	the	main	topic	
of	this	study. 
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Introduc)on 
MIH is a common global problem and an in-
creasing cause of restoraKve and orthodonKc 
treatment needs in children and adolescents 
[1,3]. It is considered mulKfactorial. Epidemio-
logical evidence implicates prenatal, perinatal 
and early childhood systemic insults (eg, high 
fevers, respiratory disease, complicaKons at 
birth), certain medicaKons and environmental 
factors during the enamel mineralizaKon win-
dow; geneKc suscepKbility and gene–environ-
ment interacKons are increasingly reported 
but no single causal pathway has been defini-
Kvely proven [4-6]. Enamel affected by MIH 
shows reduced mineral density, altered pro-
tein content, and compromised mechanical 

properKes compared with normal enamel. Mi-
croscopic and chemical analyses confirm that 
MIH lesions are structurally weaker and more 
porous, explaining their tendency to opaciKes, 
rapid breakdown under occlusal load, and dif-
ficulty achieving durable adhesion for restora-
Kons [9,10]. Clinically MIH is diagnosed by 
recogniKon of well-demarcated opaciKes on 
first permanent molars and o[en incisors, with 
recording of severity (mild opacity vs moder-
ate/severe with post-erupKve breakdown). 
The European Academy of Paediatric DenKstry 
(EAPD) and subsequent training manuals out-
line standardized criteria and field survey pro-
tocols to improve diagnosKc consistency 
[9,11]. Children with moderate-to-severe MIH 

commonly experience hypersensiKvity, aes-
theKc concerns, repeated restoraKve failure, 
and dental anxiety; systemaKc reviews of oral-
health related quality-of-life studies confirm 
measurable negaKve impacts for affected chil-
dren and families. These outcomes highlight 
the importance of early detecKon, prevenKve 
and behavioral management [1,10,12,13]. 
 
Classifica>on Systems and Severity Indices  
There have been various classificaKon systems 
to standardize MIH diagnosis. The European 
Academy of Paediatric DenKstry (EAPD) 2003 
criteria, that determined MIH as the presence 
of opaciKes in one to four permanent first mo-
lars, and someKmes with incisor involvement, 
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are the most commonly used. [14]. Subsequent 
efforts were undertaken to improve the sever-
ity evaluaKon. The Wetzel and Reckel classifi-
caKon differenKated mild MIH (demarcated 
opaciKes without sensiKvity or PEB) from se-
vere MIH (hypersensiKvity, enamel break-
down, and restoraKve complicaKons) [15]. 
Similarly, the Mathu-Muju and Wright index in-
corporated both clinical and behavioral factors 
such as hypersensiKvity and treatment need 
[16].MIH Treatment Need Index (MIH-TNI) has 
been developed to link severity with treatment 
planning. It considers extent of enamel break-
down, hypersensiKvity, and child cooperaKon, 
offering a pracKcal approach for clinical deci-
sion-making [17]. In addiKon, MIH Severity 
Scoring System (MIH-SSS) has been proposed 
to quanKfy lesion extent, PEB, and caries in-
volvement, providing a reproducible method 
for clinical research [18]. Although Molar Hy-
pomineralisaKon Severity Index (MHSI) is an 
old but sKll a relevant system and remained in 
comparaKve studies of newer indices (e.g. 
MIH-TNI vs MHSI) for its predicKve value [19]. 
 
Clinical Features and Diagnos>c Criteria 
 The most widely accepted diagnosKc criteria 
were introduced by the European Academy of 
Paediatric DenKstry (EAPD, 2003), which in-
clude: Presence of demarcated opaciKes with 
clear boundaries; Evidence of post-erupKve 
enamel breakdown (PEB) not associated with 
trauma; Atypical restoraKons (size, shape, or 
posiKon inconsistent with caries) and Exfolia-
Kon or extracKon of PFMs due to enamel hypo-
mineralisaKon [14]. Affected molars o[en pre-
sent with rapid caries progression, posterup-
Kve breakdown, and restoraKve difficulKes due 
to poor bonding. Children may report hyper-
sensiKvity to thermal or mechanical sKmuli, 
complicaKng oral hygiene and treatment 
[1,20]. Incisor involvement typically raises aes-
theKc concerns, especially when anterior teeth 
display yellow-brown opaciKes [21]. The Sever-
ity of MIH varied from Mild (isolated opaciKes 
with no breakdown or sensiKvity) to severe 
MIH includes extensive enamel loss, hypersen-
siKvity, atypical restoraKons, and high risk of 
pulp involvement [22]. MIH should be differen-
Kated from other condiKons including fluoro-
sis, amelogenesis imperfecta, and enamel hy-
poplasia. MIH lesions are asymmetrical and 
well-defined, whereas dental fluorosis usually 
exhibits diffuse opaciKes. Instead of porous 
enamel, hypoplasia manifests as decreased 
enamel thickness [23]. In order to increase the 
early idenKficaKon and repeatability of MIH di-
agnosis; recent researches invesKgate quanK-
taKve light-induced fluorescence (QLF), opKcal 
coherence tomography (OCT), and AI/assisted 
imaging. These supplements might help with 

treatment planning and standardizing epide-
miological research [24–28]. 
Preven>ve Approaches in MIH Management  
With the goals of reducing hypersensiKvity, 
prevenKng post-erupKve breakdown, and en-
hancing collaboraKon for restoraKve ther-
apy; prevenKve management conKnues to be 
the cornerstone of care for children with MIH. 
In order to strengthen the affected enamel and 
reduce the risk of caviKes, high-concentraKons 
of fluoride varnishes and gels are sKll fre-
quently advised [29]. Recent research illus-
trated the funcKon of hydroxyapaKte and ca-
sein phosphopepKde–amorphous calcium 
phosphate (CPP–ACP) formulaKons as a biomi-
meKc material, in improving the remineraliza-
Kon and alleviaKng symptoms in teeth afflicted 
by MIH [30]. ParKcularly in young or nervous 
children, the applicaKon of silver diamine fluo-
ride (SDF) has drawn interest as a less invasive 
means of inhibiKng enamel destrucKon along 
with controlling dental caries progression [31]. 
A randomized clinical trial studied the manage-
ment of children with mildly affected MIH mo-
lars by using 38% SDF or CPP-ACP fluoride var-
nish; the researchers found that SDF was more 
effecKve than CPP-ACP varnish in reducing 
both the incidence and progression of dental 
caries, even though both methods had similar 
results in enamel breakdown and sensiKvity 
[32]. Furthermore, research on photobiomod-
ulaKon therapy (PBM) as a supplement to re-
mineralizing agents has shown promise in 2024 
for lowering hypersensiKvity and improving pa-
Kent comfort [33]. These prevenKve pracKces 
were enhanced by behavioral strategies, such 
as early diagnosis, usage of desensiKzing paste 
and food counseling which also improve long-
term results [34]. 
 
Restora>ve Strategies & Minimally Invasive 
Techniques in MIH 
In order to preserve the dental structure while 
lowering hypersensiKvity and treatment load, 
clinicians are progressively striking a balance 
between durability and pediatric-friendly 
methods, guided by current knowledge that di-
rects toward material selecKon and procedure 
adaptaKon. Current studies and long-term re-
search shows that in teeth compromised by 
MIH, glass-hybrid restoraKons, SMART, resin 
infiltraKon, and endocrowns are all effecKve 
subsKtutes for tradiKonal crowns [35–41]. The 
study 134 first permanent molars with MIH 
that were treated using glass-hybrid restora-
Kons following selecKve caries removal re-
vealed good clinical performance and longevity 
(>6 years), suggesKng that glass-hybrid resto-
raKons were effecKve in conjuncKon with care-
ful caries removal for moderate MIH mo-
lar [42]. However, in a randomized clinical 

study, prefabricated SSC and endocrowns 
made of two CAD-CAM materials (composite & 
lithium disilicate) were contrasted in children's 
f first permanent molars that have had endo-
donKc treatment. A[er a year, the restora-
Kons' survival rates were similar, and in many 
instances, endocrowns demonstrated im-
proved gingival response, reduced plaque 
buildup, and increased parental saKsfacKon 
[43]. Alongside A survey in Saudi Arabia with 
denKsts of different specialKes revealed that 
treatment choices for MIH differ by severity 
and tooth type: for mild/moderate MIH in an-
terior teeth, resin infiltraKon is preferred; for 
posterior molars, general/restoraKve denKsts 
favor composite resins, whereas pediatric den-
Ksts o[en prefer stainless steel crowns for se-
vere lesions. This reflects awareness but also 
variability in clinical applicaKon of minimally in-
vasive vs full-coverage approaches [44]. GI ce-
ments, composite resins, and adhesive systems 
(direct restoraKon materials used in MIH) were 
the subject of a systemaKc review in 2024 that 
compared the results of the various materials. 
Important conclusions were found: "GI is fre-
quently suggested as a temporary or interim 
material; composite resins are commonly 
used, but how well they work is largely de-
pendent on the extent of the lesion, the pre-
treatment, and the adhesive technique" [45]. A 
clinical evaluaKon of the SMART (Silver-Modi-
fied ART) technique in children with MIH (age 
6-12) involving class I and II cavity preparaKons 
suggested that SMART may be a good short-
term minimally invasive approach, parKcularly 
in occlusal class I lesions [46]. 
 
Emerging Therapies (Photobiomodula>on, Bi-
omime>c materials)  
Management of MIH conKnues evolving to-
ward combining prevenKve, minimally inva-
sive, and restoraKve strategies, with increasing 
emphasis on symptom control (hypersensiKv-
ity) and paKent comfort rather than only struc-
tural repair. Previous evidence showed that 
mulKmodal management (CPP-ACPF mousse, 
photobiomodulaKon therapy) is more effecKve 
than single intervenKons as it yields greater 
and more sustained reducKon in hypersensiKv-
ity [47]. As the biomimeKc materials (nanohy-
droxyapaKte (nano-HAp), zinc-subsKtuted hy-
droxyapaKte, bioacKve glass, and scaffold-
based formulaKons) are designed to enhance 
remineralizaKon, occlude porosiKes, and re-
duce sensiKvity. It could be promising strategy 
in the management of MIH. For instance, a clin-
ical trial demonstrated that a hydroxyapaKte-
based toothpaste significantly improved the 
remineralizaKon of MIH-affected teeth, offer-
ing a fluoride-free alternaKve for sensiKve pa-
Kents [48]. AddiKonally, the incorporaKon of 
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bioacKve glass parKcles into adhesive systems 
has shown promise in enhancing the mechani-
cal properKes and longevity of restoraKons in 
MIH-affected teeth [49]. Furthermore, a com-
paraKve study indicated that fluoride bioacKve 
glass toothpaste exhibited superior remineral-
izaKon effects compared to convenKonal fluo-
ride toothpaste, suggesKng its potenKal in pre-
venKng further demineralizaKon in MIH-af-
fected teeth [50]. These findings underscore 
the increasing interest toward the applicaKon 
of biomimeKc materials in the management of 
MIH, offering innovaKve soluKons that align 
with the natural features of the dental Kssues. 
 
Prospects 
The treatment of molar-incisor hypominerali-
zaKon (MIH) is about to undergo a major trans-
formaKon due to recent developments in ma-
terials science, diagnosKc tools, and individual-
ized therapy plans. In addiKon to restoring 
dental funcKon and aestheKcs, the new inno-
vaKons prioriKze minimally invasive, paKent-
centered techniques that address the underly-
ing enamel deficiencies. InnovaKons such as bi-
omimeKc materials, arKficial intelligence-aided 
imaging, and photo-bio-modulaKon treat-
ments, along with the use of mulKmodal ther-
apies, have the potenKal to improve early diag-
nosis, enhance remineralizaKon, and lessen hy-
persensiKvity. 
However, longer-term follow-up studies are re-
quired to assess the outcomes of the restora-
Kve procedures and the emerging biomateri-
als, enhancing PMB procedures (for example, 
figuring out the opKmal energy density, wave-
lengths, the perfect Kme either a[er restora-
Kon or before anestheKc administraKon). The 
use of arKficial intelligence-based imaging as a 
diagnosKc tool to help with caries diagnosis, 
severity assessment, and modeling of break-
down risk predicKon. Similarly, more extensive 
mulKcenter randomized clinical studies of 
combinaKon treatment  (such as using desen-
siKzing agent besides with PBM and biomi-
meKc material) are required in order to deter-
mine the opKmal protocols regarding doses, 
Kmings, and intervals for varying severity lev-
els. 
 
Conclusions 
MIH conKnues to remain a serious clinical issue 
that requires early diagnosis and individualized 
care. The use of preventaKve treatments, such 
as fluoride, CPP-ACP, and sealants, is essenKal 
to safeguard the affected teeth. Resin infiltra-
Kon, GI restoraKon, SMART, and endocrowns 
are examples of minimally invasive restoraKve 
procedures that can preserve tooth structure 
while improving aestheKcs and funcKonality. 

The use of biomimeKc materials and revolu-
Konary approaches like PBM and AI-assisted 
imaging offers promising support for enhanc-
ing treatment outcomes. 
UlKmately, an integrated strategy that com-
bines prevenKve, minimally invasive, and inno-
vaKve biomimeKc soluKons offers the best 
path to achieve healthier, stronger teeth and a 
brighter smile for children with MIH. 
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