DOI: https://doi.org/10.2298/SARH250312028)

UDC: 616.314.3/.5-008.6-057.875

ORIGINAL ARTICLE / OPUTUHAJIHN PA[]

The prevalence and severity of molar incisor
hypomineralization in group of students
— a cross-sectional study

Milica Jovanovi¢-Medojevi¢', Dragana Jovanovi¢?, Mina Medojevi¢*#, Strahinja Nedic',
Dorde Stratimirovic¢®, Sanja Vujaskovi¢', Mirjana Vujaskovic!

'University of Belgrade, School of Dental Medicine, Department for Restorative Dentistry and
Endodontics, Belgrade, Serbia;

2University of Belgrade, School of Dental Medicine, Belgrade, Serbia;

3Université de Bordeaus, Institut National de la Santé et de la Recherche Médicale, BioTis, U1026,
Bordeauy, France;

*University of Belgrade, School of Dental Medicine, Implant-Research Center, Belgrade, Serbia;
SUniversity of Belgrade, School of Dental Medicine, Department of Basic Sciences, Belgrade, Serbia

SUMMARY

Introduction/Objective The aim of this study was to investigate the prevalence and conditions of teeth
with molar incisor hypomineralization (MIH) in the early adult population.

Methods A cross-sectional study was conducted involving 298 students from the School of Dental Medi-
cine, University of Belgrade, from the third to the fifth year of study. The presence of MIH was registered
on the basis of European Academy of Paediatric Dentistry diagnostic criteria, and oral health and caries
risk were assessed by standard dental examination and determination of DMF index values. The MIH
sample was divided into two groups: untreated teeth (the estimation of the degree of hypomineraliza-
tion was based on the color, location, and size of the hypomineralized part of the enamel) and treated
teeth (where types of preventive and various restorative treatments were registered). Statistical analysis
was performed using the x° test (p < 0.05).

Results MIH was observed in 90 subjects (30.2%). The results of the oral health examination showed that
the average DMF index was medium risk (7.66) for the MIH sample. MIH-untreated teeth showed a mild
or moderate degree of hypomineralization. The presence of extensive carious lesions, secondary caries,
as well as the loss of the first permanent molars was statistically significantly higher (p < 0.05) compared
to the sample without MIH changes.

Conclusion The study results confirmed the problem in recognizing and adequately treating MIH-altered
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INTRODUCTION

Hypomineralization of molars and incisors
(MIH) is a developmental enamel disorder
that affects first permanent molars and often
permanent incisors [1]. The clinical picture
of MIH depends on its severity and can range
from opaque white, cream-colored markings
or yellow-brown color, superficial enamel de-
fects to atypical caries located on at least one
permanent molar [2].

MIH is a qualitative enamel defect caused by
reduced mineralization, which, according to re-
search by Crombie et al. [3], can be up to 58.8%.
The mineralization disorder occurs at the level
of the enamel-dentine junction and spreads to-
wards the surface of the tooth. Pathogenetically,
MIH results from dysfunctional ameloblast re-
sorption and inhibition of proteolytic enzymes,
which results in retention of enamel proteins,
disruption of hydroxyapatite crystal growth and
enamel maturation [4]. The enamel of hypo-
mineralized teeth is structurally compromised

due to higher protein and water content, altered
color, increased porosity and irregularly orga-
nized hydroxyapatite crystals [5]. Mechanical
property tests (hardness and modulus of elas-
ticity) of enamel affected by MIH reveal signifi-
cantly lower values compared to healthy enamel
[3]. The consequences of this enamel structure
are increased tooth sensitivity (especially in the
early eruptive phase), increased accumulation
of dental plaque and, consequently, a tenden-
cy to rapid caries development [6]. Therefore,
MIH represents a public health concern that
negatively affects the oral health of patients, as
well as a significant therapeutic challenge for
clinicians [7, 8].

Although MIH can be diagnosed in child-
hood at the time of eruption of permanent first
molars and central incisors (6-8 years), clini-
cians are often faced with the consequences
of unrecognized MIH lesions that have not
been adequately treated [4]. MIH is often mis-
diagnosed or diagnosed too late, so the ther-
apy of hypomineralized teeth is delayed and
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inappropriate [9]. Due to extreme sensitivity and difficulty
in maintaining oral hygiene, patients with hypomineraliza-
tion avoid regular dental check-ups, which, combined with
difficulties in achieving proper anesthesia, consequently
deepen dental anxiety [9, 10]. Hypomineralized teeth are
sensitive and painful, and their therapy is therefore com-
plex and specific [10]. The porous structure of enamel
with weakly bonded crystals and irregular arrangement
of enamel prisms makes adhesion difficult, compromising
the success of restorative treatments, which often results in
the occurrence of subacute pulpitis [11]. Therefore, MIH
patients require significantly more dental interventions
compared to patients without MIH [12].

Therapeutic approaches for hypomineralized teeth can
be implemented in three directions: prevention, restorative
procedures (with or without endodontic therapy), and ex-
tractions. Preventive measures are implemented through
adequate risk assessment, early diagnosis, remineralization,
desensitization, fissure filling, education on maintaining
proper oral hygiene, and the benefits of anticariogenic nu-
trition. Materials used in restorative procedures are most
often glass ionomer cements (GIC), resin-modified GIC,
compomers, composite materials, metal crowns, and on-
lays [13-16].

After adequate preventive and restorative procedures
have been carried out, it is necessary to constantly con-
trol the marginal integrity of restorations (due to frequent
enamel fractures) and to ensure that the patient is adhering
to an adequate hygienic—dietary regime [15, 16, 17].

Studies on the prevalence and degree of hypomineral-
ization, as well as applied therapeutic procedures of MIH,
were conducted in children and their results indicate a
different prevalence of MIH (2.8-40.2%) [18]. Limited
data exist on monitoring the success of applied preven-
tive and therapeutic measures, as well as the follow-up of
MIH-affected teeth in early adulthood. It is necessary to
analyze the success of implemented preventive measures,
methods of therapy, as well as the stability and adequacy
of restorations using certain dental materials in the treat-
ment of MIH.

The aim of this study is to examine the prevalence and
condition of hypomineralized first permanent molars and
incisors in the population of young adult patients (students
of the School of Dental Medicine, University of Belgrade).

METHODS
Data source

The present study was designed as an observational cross-
sectional study and carried out during the summer se-
mester (March 14th - May 13th) of the academic year
2021/2022. The study protocol was approved by the Ethics
Committee of the School of Dental Medicine, University of
Belgrade, Belgrade, Serbia (No 36/31) in accordance with
the Declaration of Helsinki.
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Participants

Participants in this study were 298 students (223 female
and 75 male) in the sixth, eighth, and tenth semester at-
tending the School of Dental Medicine, University of
Belgrade, Belgrade, Serbia, who voluntarily gave and
signed their written consent (available in the Appendix)
to participate in the research. Students born between 1993
and 2001 participated in the study, with the majority of
participants born between 1998 and 2000, resulting in 157
students (more than 50%).

All students were divided into two groups: a sample
without MIH and a sample in which MIH was diagnosed.
Eligibility criteria were as follows: all students who showed
at least one tooth affected by molar-incisor hypominer-
alization were referred for inclusion in the study and cat-
egorized in the MIH group. Exclusion criteria were the
following: patients undergoing orthodontic treatment
with a fixed appliance, which did not allow an adequate
clinical examination. Students with other developmen-
tal defects of teeth (fluorosis, amelogenesis imperfecta,
and dentinogenesis imperfecta), or syndromes associated
with enamel formation defects were classified in the group
without MIH.

Recording procedure

The clinical examination was performed in a dental clinic
setting, using a standard dental mirror and probe by one
examiner, assisted by two students. Data on the status of
all teeth were recorded, classified, and entered into a modi-
fied WHO epidemiological survey record from 2013 [19].
After a clinical dental examination of the dental status of
all participants, an MIH sample was selected, consisting of
subjects in whom the diagnosis of hypomineralized molars
and incisors was confirmed. The presence of MIH was
registered on the basis of European Academy of Paediatric
Dentistry diagnostic criteria:

» Demarcated opacities,

o Enamel disintegration — posteruptive enamel break-
down,

« Atypical restorations,

o Extraction due to MIH,

« Retention or non-eruption of molars and incisors,

o Larger and atypical carious lesions with blurring along
the edges of the cavity [20].

Lesions smaller than 1 mm were not verified as MIH,
nor were changes in the form of opacity observed only on
the incisors, without molar involvement [20].

The condition of all teeth, including first permanent
molars and upper central incisors, was recorded in the
questionnaires for both groups (with or without MIH)
(questionnaires available in the Appendix). The occurrence
and size of carious lesions (primary and secondary) were
noted, as well as the presence of preventive treatments (seal-
ants), restoration of examined teeth (occurrence and size
of the fillings, prosthodontic treatment), endodontic treat-
ments, and the number of extracted teeth. Oral health and
caries risk were assessed by standard dental examination
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and determination of DMF-T (Decayed, Missing,
Filled Teeth) index values [21].

Jovanovi¢-Medojevi¢ M. et al.

Table 1. Distribution of color, localization and size of lesions of molar incisor
hypomineralization (MIH)-affected teeth that were not treated

The sample with MIH was divided into two | Teeth with MIiH 16 | 11 | 21 | 26 | 36 | 46 | TotalN (%)
groups: untreated teeth and teeth that had under- White 24 135136 | 18 | 14| 22 | 149(87)
gone preventive and restorative treatment. In un- | Color Yellow 211 ]213]7 16 (9)
treated hypomineralized teeth, information about Brown 1 1123 7(4)
color (white, yellow, or brown), localization (Ves- || ocalization | cuoular/oral | 14 | 12 | 14 | 11 | 11 | 18 | 80(46)
tibular or oral surfaces and/or occlusal or incisal) Occlusal/incisal | 13 | 24 | 23 | 10 | 8 | 14 | 92(54)
and size of the lesion (< 30% of the tooth surface <30% 24 35|37 |18 |17 |28 | 172(92)
(mild defects), 31-49% of the tooth surface (mod- | > 31-49% 311 3124 13(8)
erate defects), > 50% of the tooth surface (severe >50%

defects)) were recorded and, based on them, the
degree of hypomineralization was assessed [17].

Statistical analyses

Statistical analysis of the obtained data was performed us-
ing the y’ test for independent samples at a confidence level
of 5% (a = 0.05).

RESULTS

In the population of 298 students in the third, fourth,
and fifth year of basic integrated studies at the School of
Dental Medicine, University of Belgrade, Belgrade, Serbia,
MIH was observed in 90 subjects, representing 30.2% (75
female, 15 male). In the group with MIH (90 students),
nine subjects had no caries, fillings, or non-orthodontic
extractions.

The color distribution, localization, and size of enamel
defects are shown in Table 1. Among MIH-diagnosed teeth
without any preventive and therapeutic procedures, a mild
(92%) or moderate degree of hypomineralization (8%) was
observed, with mostly white spots (87%) that affected the
vestibular/oral (46%), that is, occlusal/incisal (54%) sur-
faces of the teeth relatively equally.

The results of the oral health examination showed that
the DMF for the sample with MIH (D - 37, M - 55, F -
589) / 90 = 7.66. The results of the analysis of teeth affected
by MIH in which different therapeutic procedures were
applied, revealed the presence of extensive caries lesions,
secondary caries, as well as the loss of teeth affected by
MIH that was statistically significantly higher (p < 0.05)

compared to the sample without MIH changes (Tables 2
and 3).

A statistically significant difference was observed in the
number of surfaces affected by fillings of the first perma-
nent molars in the sample with MIH compared to molars
not affected by hypomineralization (Table 4 and Figure 1).

DISCUSSION

The prevalence of MIH in our study was 30.2%. The de-
gree of representation is somewhat higher compared to the
results of epidemiological studies, which reported a rate
of 3.6-25% in European countries [22, 23]. However, the
results of the Jalevik [24] systematic review show a wider
variation in the prevalence of MIH (2.4-40.2%). There are
no official data on the prevalence of MIH for Serbia, al-
though it is estimated to be around 19.5% [25]. The reasons
for the higher degree of MIH in this population can be
found in the turbulent time in which the subjects were born
(time of NATO bombing and exposure to various stressful
and toxic factors) [1-4]. This increase in MIH is in agree-
ment with the results of an epidemiological pilot study by
Elzein et al. [26], who observed a positive correlation in
the prevalence of MIH in the bombed areas of Lebanon.

The sex of the students was not significant in the find-
ing of MIH, although a greater number of women showed
MIH changes (75 female and 15 male), which reflected the
structure of the sample (223 female and 75 male).

It is fully expected that teeth in which MIH has been
observed, where preventive and therapeutic procedures
have not been carried out, show mostly isolated mild

Table 2. Distribution of preventive and therapeutic procedures in a sample with and without molar incisor hypomineralization (MIH) on per-

manent first molars

Tested teeth

Procedure

16 26 36 46
Preventive and therapeutic without MIH | with MIH | without MIH | with MIH | without MIH | with MIH | without MIH | with MIH
method (208) (90) (208) (90) (208) (90) (208) (90)
Fissure sealing 52(25%) | 13(14.4%) 10 (9%) 52 (25%) 10 (9%) 60 (28.8%) | 13 (14.4%)
Temporary fill 1(1.1%)
DMG Icon
Endodontic therapy 2 (1%) 2 (1%) 1 (0.5%) 2 (1%) 1 (0.5%)
Crowns inlay onlay veneers 1(0.5%)
Non-orthodontic extractions 4 (1.9%) 5 (5.6%) 2(1%) 3(3.3%) 3(1.4%) 6 (2.9%) 3(1.4%) 13 (14.4%)
Caries 3(3.3%) 2 (1%) 4 (4.4%)
Secondary caries 2(1%) 4 (4.4%) 2(1%) 4 (4.4%) 1(0.5%) 2(1%) 1(0.5%) 4 (4.4%)
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Table 3. Distribution of preventive and therapeutic procedures in a sample with and
without molar incisor hypomineralization (MIH)on permanent upper central incisors

therapeutic procedures in the sample with
and without MIH on the first permanent

Tested teeth inci indi
Procedure mo'lars and central upper incisors indicates
11 21 an increased number of primary and sec-
Preventive and therapeutic | without MIH | with MIH | without MIH | with MIH ondary carious lesions in the MTH sample
method 208 90 208 90 . .
Fissure sealin (208) €0 (208) €0 compared to students without this hypo-
Temborar ﬁ”g mineralization. Hypomineralized molars
porary have a five- to 10-times greater need for
DMG Icon 1(1.1%) 2 (1%) i
. dental treatment than molars without MIH
Endodontic therapy 1(0.5%) 4 (4.4%) 4 (4.4%) 131. Th . fh . lized
Crowns inlay onlay veneers 1(0.5%) 2 (1%) 1(0.5%) 2 (1%) [ ]h ¢ refstoratlon N ypor{)lllnera 1ze
Non-orthodontic extractions t?et Yery N t.en presents a pro ern., espe-
Caries 201%) 1(0.5%) c1a11¥ in de.ﬁnlng the edges of the cavity (hy-
Secondary caries pomineralized parts of the enamel cause the
appearance of marginal permeability and
T endanger the success of the restoration). It
s Al 26 u MIH, IV, . .
o 0 CHTO% is recommended to include the complete
17.80% porous enamel in the cavity, but with the
e maximum preservation of healthy enamel
TR R—— that has changed color [26]. For this rea-
el = Wil ™ Witk = M1V, 23.30% L 220% M, son, it is extremely important to recognize
I " .
Mi M M Mo | VY T e MIH changes and start increased prevention
. 9 3.7 .
- il il e L i i as soon as MIH teeth emerge, due to their
T propensity for posteruptive enamel deterio-
% M S " Mz';'éfﬁ ration and higher prevalence of carious le-
1890% M, — sions. The frequent occurrence of secondary
1S MIH, IV, 14.40% — caries and tooth crown fractures requires
11.10% ey = more frequent dental controls with moni-
— o = wingtke ™ WO v . toring of the success of the implemented
ot “ Mix e 2.9 HE Min preventive and therapeutic procedures.
GtMH m [ Ba. Defects on the incisors are usually
milder than the changes on the molars,

Figure 1. Distribution number of surfaces with fillings on the first permanent molars

or moderate degree of hypomineralization, with mostly
white spots. This population includes 10% of BO students
(without caries, fillings, and extractions due to caries).
Therefore, it is extremely important to recognize the de-
gree of these hypomineralizing changes, in order to apply
adequate preventive and therapeutic measures. A mild or
moderate degree of hypomineralization with adequate
maintenance of oral hygiene enables a healthy set of teeth.

The increased degree of caries risk in the MIH sample
(7.66, i.e., medium caries risk) indicates a high vulner-
ability of the MIH population to the occurrence of cari-
ous lesions. The presentation of different preventive and

and the mild, mostly yellow-white changes
are discolored over time by food and drink
dyes and are less noticeable with age. Resin infiltration
technique (DMG Icon; DMG America LLC, Ridgefield
Park, NJ, USA) was performed on three teeth of the MIH
population in order to improve the aesthetic properties
of these teeth. This preparation improves optical proper-
ties by acting on translucency (the refractive index of the
resin infiltrate (1.52) is close to the index of healthy enamel
(1.62)) [19]. Preparation for aesthetic fillings of hypomin-
eralized incisors should be as conservative as possible, and
the degree of treatment depends on the patient’s age, aes-
thetic concern, and interest of the patients themselves, as
well as the severity of the lesion.

Table 4. Distribution number of surfaces with fillings on teeth 16, 26, 36, 46, 11, 21 in the sample with and without molar incisor hypominer-

alization (MIH)

Tested teeth 16 26 36 46 11 21
Number of surfaces without | with | without | with | without| with | without| with | without| with | without| With
with fillings MIH MIH MIH MIH MIH MIH MIH MIH MIH MIH MIH MIH
9 (208) (90) (208) (90) (208) (90) (208) (90) (208) (90) (208) (90)
| 2 16 2 21 4 21 4 13 2 2 4 4
(1%) | (17.8%) | (1%) | (23.3%) | (1.9%) | (23.3%) | (1.9%) | (14.4%) | (1%) (2.2%) | (1.9%) | (4.4%)
I 2(1%) 2 1 7 20 8 17 6 18 1 1
Y 1(233%) | (3.7%) | (22.2%) | (3.8%) | (18.9%) | (2.9%) | (20%) (1.1%) (1.1%)
m 4 12 2 13 14 4 10 2 2
(1.9%) | (13.3%) | (1%) | (14.4%) (15.5%) | (1.9%) | (11.1%) (2.2%) (2.2%)
v 2 4 6 1 10 1 8
(1%) (4.4%) (66.7%) | (0.5%) | (11.1%) | (0.5%) | (8.9%)
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However, the incisal edge of MIH central incisors tends
more often to have post-eruptive fractures, which represents
a challenge in restoration; thus, significantly more endodon-
tic treatments were performed on the central incisors of the
MIH population compared to students without MIH.

Also, the size of the restorations, that is, the number of
tooth surfaces included in the restoration is significantly
higher in the population of students with MIH. The large
area of hypomineralized first permanent molars is prob-
ably a consequence of higher enamel porosity and lower
mechanical resistance, especially in severe MIH lesions.
First permanent molars as occlusion carrier teeth must
be adequately restored prosthetically in order to prevent
pathological fractures of these teeth.

Endodontic treatment of first permanent molars with
MIH does not show a higher degree of frequency compared
to students without MIH. The reason is probably in the age
of the patients. Based on the anamnestic data obtained from
the subjects, it was found that the MIH-affected molars
were the cause of their dental problems from the moment
they erupted. They were restored with fillings that did not
persist long in the cavity, with frequent occurrence of sec-
ondary caries and crown fractures. Complex and long-term
endodontic therapies were carried out on such teeth, but
they usually had to be extracted. A systematic review by
Taylor et al. [27] showed that partial and coronal pulpoto-
mies have both short- and long-term high success rates,
while conventional pulpectomy or regenerative techniques
have limited success in MIH molars. Thus, partial or coro-
nal pulpotomies can be considered as a potential endodon-
tic treatment option for molars affected by MIH.

The presentation of different therapeutic procedures in
the sample with and without MIH on the first permanent
molars indicates an increased number of non-orthodontic
extractions in the MIH sample compared to students with-
out this hypomineralization. Extracted first permanent
molars have a significant impact on adequate occlusion,
and expensive implant-prosthetic solutions are necessary.
Extraction of first permanent molars with severe hypomin-
eralization changes and a poor prognosis must be considered
at an early age based on a comprehensive dental evaluation.
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24.

Y4ecTanocT M TeXkMHa XMNoMMUHepanusaumje monapa M cekytuha y CTYAEHTCKO]

nonynaumju — cTyamja npeceka

Munuua JosaHosuh-Megojesuh', [iparaHa JosaHosuh?, MuHa MegojeBuh®#, Ctpaxutba Heguh', hophe Crpatummposuh’,

Carba Byjawkosuh', MupjaHa Byjatukosuh!’

'YHuBep3utet y beorpagy, Cromatonoluku dakynteT, KnuHnka 3a 6onect 3yba n eHgopoHuujy, beorpag, Cpbuja;

YHneepautet y beorpaay, Cromatonowku dakynteT, beorpag, Cpbuja;

YHneep3uTeT y bopgoy, MeauUmMHCKN ncTpaxinBauky LeHTap,broTuc’, Y1026, Boppo, paHuycka;
*YHuBep3uTeT y beorpagy, CromatonoLku Gakyntet, IMnnaHTONOLLKO-UCTPpaxmBayKy LeHTap, beorpag, Cpbuja;
YHueep3uTet y beorpaay, Cromatonowwku dakynteT, Kateapa 3a HctutyTcKe npeamerte, beorpag, Cpbuja

CAMETAK

Yeoa/Uwm Linmb oBor nctpaxusara 6uo je fa ce ncnutajy
YYeCTanocT U CTakbe XMMOMMHePan30BaHNX NPBUX CTalHUX
monapa (molar incisor hypomineralization — MIH) y cTyaeHTCKOj
nonynauuju.

Metope EnngemunonollKka cTyamnja npeceka cnpoBefeHa je
HaKoH aobujarba NMcaHe carnacHocTh 298 ncnutaHvka — cTy-
neHata Ctomatonowkor dakynteta YHuBep3uteta y beorpagy
oa lll po V roagnHe ctyauja. Mpucyctso MIH-a pernctposaHo
je Ha ocHoBYy KpuTepujyma EBponcke akagemuje 3a geuyjy cTo-
MaTonorujy, a CTaHA4apAHMM CTOMATOJOWKMM NPeriefom 1
oppehrBarbem BpeaHocTU nHAekca KEM npouereH je pusnk
3a OpasiHo 3[paBsbe 1 Kapujec. Y3opak ca MIH-om nogerbeH
je'y pBe rpyne: HeneyeHu 3y6u (Ha Kojma je Ha ocHoBy 6oje,
noKanusavmje 1 BeNMYMHe X1NoMVHepan3oBaHor fena rnehu
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npoLeHeH CTeneH XMnoMnuHepanusayuje) n neyeHu 3yom (Ha
KOjViMa Cy pervcTpoBaHu NPEBEHTVIBHM 1 Pa3INYNTL pecTa-
ypaTuBHM TpeTMaHu). [oaaum cy CTaTUCTUYKM aHann3npaHu
TecTom ¥* (0 = 0,05).

Pesynrtatn MIH je youeH Kog 90 ncnutaHuka (30,2%). Pesyntatu
OpanHor 34paBCTBEHOr Nperneaa nokasanu cy Aa je KEMN nHpexc
3a y3opak ca MIH-om 7,66. HetpeTupanu MIH 3y6u nokasanu cy
6narv nn ymepeHu cteneH xunomnHepanmsaupyje. lMpucycrso
€KCTEH3MBHWX KapWjeCHUX Ne3uja, CeKyHAapHOT Kapujeca 1
eKcTpaKLmja NpBrX CTalHVX Monapa b1no je CTaTUCTUYKM 3Ha-
uajHo Behe (p < 0,05) y nopehervy ca 3y6uma 6e3 npomeHa MIH.
3aksbyyak PesynTtati cTyguje cy notBpaunv npobnem y npe-
Mo3HaBatby W afjeKBaTHOM Neyetby 3yba n3mereHnx MIH-om.
KrbyuHe peun: xunomviHepanusalmja npmx Monapa v cekyT-
ha; MIH; ctypeHTcKa nonynauyja; cTyamja npeceka
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Informed Consent of the Patient

Researchers:

Prof. Dr. Mirjana VujaSkovic¢

Assoc. Prof. Dr. Milica Jovanovi¢-Medojevié
Student Dragana Jovanovi¢

Student Katarina Teofilovi¢

Study: Dental status of teeth affected by Molar-incisor hypomineralisation in students’ population

With this document, we wish to inform you about the aim and significance of this research. Please read this
document carefully, and if you have any additional questions, feel free to ask the researchers.

This study has been approved by the Ethics Committee of the Faculty of Dentistry, University of Belgrade, under the
number .........

What is MIH?

Molar-incisor hypomineralization (MIH) is a developmental disorder that most commonly affects the first
permanent molars and incisors. Healthy enamel is a highly mineralized hard dental tissue, composed of 96%
inorganic materials, 1% organic materials, and 3% water. MIH is a qualitative enamel defect caused by reduced
mineralization (lower percentages of apatite, calcium, and phosphate), making the enamel of these teeth
dysfunctional due to higher protein and water content. Hypomineralized enamel has an altered color, is porous,
prone to fractures, and more susceptible to rapid caries development.

What is the goal-aim of the study?

The goal of this study is to identify various etiological factors involved in the development of MIH, as well as to
assess the application of different therapeutic methods and the survival rate of MIH-affected teeth in younger adult
patients, specifically in the student population of the Faculty of Dentistry.

What data will be collected in this study?

Data will be collected on potential etiological factors that caused the development of dental hypomineralization, as
well as the size, location, and color of such lesions. The type of therapy applied to the hypomineralized teeth will
also be noted.

How will the data be handled?
At the end of the study, the results will be published in a scientific journal. In this article, no participant will be
identifiable. Data will be preserved for an indefinite time.

CONSENT FORM

I am well informed about this study. I have thoroughly read this information. I had the opportunity to ask any
questions regarding this research, and they were answered to my satisfaction. I agree to participate in this study. I
understand that I can withdraw my consent at any time without any justification.

Name and 1ast DAME: ..............ccoieeerece e e e
Date of Birth: ............
SIZNALULE: ...
Date: ...

By signing this, I confirm that I have been properly informed, both orally and in writing, about the research.
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Subject number

Dental record number

Patient’s initials

Date of birth

Smoker: 1-No 2 - Yes cigarettes per day

@
wio Epidemiological dental record 2013.

Dental Status by Tooth Surfaces:

Date of clinical examination

Clinical research record (patients without MIH)

Gender 1-M 2-F

18 |17 |16 |15 |14 |13 |12 |11 |21

22

23

24

25

26

27 |28

Occ.

Mes.

Buc.

Dis.

Oral.

48 |47 |46 |45 |44 |43 |42 |41 |31

32

33

34

35

36

37 38

Occ.

Mes.

Buc.

Dis.

Oral.
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Parameters recorded on different tooth surfaces and entered into the Status:

e 0 = healthy

e 1= cavity

e 2 =secondary cavity

e 3 =filling without caries

e 4 =missing due to caries

e 5 =missing for other reasons

e 6 =sealed fissures

e 7 =fixed prosthetic restorations/crowns, dental implants, veneers

e 8 =unerupted

e 9 = extracted for orthodontic reasons
Additional notes
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Subject number

Dental record number

Patient’s initials

Date of birth

Smoker: 1-No 2 - Yes cigarettes per day

wio Epidemiological dental record 2013.

Dental Status by Tooth Surfaces:

Date of clinical examination

Clinical research record (patients with MIH)

Gender 1-M 2-F
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Parameters recorded on different tooth surfaces and entered into the Status:

e 0= healthy

e 1=cavity

e 2 =secondary cavity

e 3 =filling without caries

e 4 =missing due to caries

e 5 =missing for other reasons

e 6 =sealed fissures

e 7 =fixed prosthetic restorations/crowns, dental implants, veneers

e 8 =unerupted

e 9 =extracted for orthodontic reasons
Additional notes

Table 1. Color, localization, and size of lesions on MIH-affected teeth that have not been treated

Tooth affected by MIH 17 |16 11 |21 |26 27 |36 |37 |46 47
Color White

Yellowish

Brownish

Localisation Vestibular/oral

Occlusal/incisal

Size <30%

31-49%

> 50%

Legend: Color (white, yellowish, or brownish discoloration), Localization (vestibular and oral surfaces
and/or occlusal and incisal surfaces), Size of the lesion:

o < 30% of the tooth surface (mild defects)
o 31-49% of the tooth surface (moderate defects)
o 50% of the tooth surface (advanced defects)

DOI: https://doi.org/10.2298/SARH250312028) Srp Arh Celok Lek. 2025 Mar-Apr;153(3-4):128-139



139

The prevalence and severity of molar incisor hypomineralization in group of students — a cross-sectional study

Table 2. Treatment Methods for Hypomineralized Teeth

MIH affected tooth 16 11 21 26 36 46

Fissure sealing

Temporary filling (perseverance of vitality or
endodontic treatment)

Composite or GIC filling (Black classification)
Endodontic treatment (quality assessment)
Crown, inlay, onlay

Extraction
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