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Abstract
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Objectives: Demarcated opacities (DO) on teeth affected by Molar Incisor Hypomineralisation (MIH)
were observed to investigate if parameters of DO existence and the number of teeth affected could
be used to predict the progression of disease. Material and methods: In 2009, the MIH prevalence
was 11.5% (n=51) among 446 subjects in Sarajevo, aged from 6 to 9 years. In subjects with MIH who
gave consent for further participation (n=25), the teeth with DO were observed after a 12-month pe-
riod. Results: our sample included 29 permanent incisors and 14 first permanent molars with DO.
The number of teeth with light opacities was significantly higher than the number of teeth with dark
opacities. Opacities were more numerous on surfaces which were not exposed to masticatory pres-
sure. The size of tooth surface affected by DO occurrence ranged from 1.33% to 56.56%. The number
of affected teeth ranged from two to six. A strong positive correlation between MIH progression and
dark colored opacities located on the occlusal/incisal surface of teeth was noted. Larger part of tooth
surface was affected by hypomineralisation in the case of dark-colored opacities. The DO presence
on incisors was more likely to be located on vestibular surfaces and on the first permanent molars on
their occlusal surfaces. Conclusions: The color of DO occurrence was the best predictor for MIH pro-
gression both independently and in combination with the number of affected teeth. Location of DO
occurrence was a good independent predictor for MIH progression. It is important to collect informa-
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tion about color and location of DO presence.

Introduction

The question of an appropriate therapeutic approach to
molar incisor teeth hypomineralisation (MIH) arose simulta-
neously with the research of their etiology and diagnostic cri-
teria. As early as 2003, the studies of durability and adequacy
of use of specific dental materials in the therapeutic treatment
of affected teeth were published (1). The primary concern
was clearly to identify the best therapeutic options for severe-
ly affected first permanent molars. The key question was if it
is better to extract severely hypomineralised First Permanent
Molars (FPM) early on or to attempt to preserve them.

Over the following years, more attention was given to
treatment options for teeth affected by a mild form of MIH
and esthetically focused treatment of MIH-affected incisors.
General treatment protocol was proposed (2, 3, 4) which
placed great importance on remineralization of initial lesions
and desensitization of teeth, as well as prevention of dental
caries and post eruptive enamel breakdown (PEB) (5).

One of the first studies that discovered the link between
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Uvod

Usporedo s istrazivanjem etiologije i kriterija za dijagno-
stiku molarno-incizivnih hipomineralizacija (MIH) postavi-
lo se pitanje odgovarajucega terapijskog pristupa. Ve¢ 2003.
godine objavljena su istrazivanja o dugotrajnosti i adekvatno-
sti primjene pojedinih stomatoloskih materijala u terapiji za-
hvacenih zuba (1). Naravno, najprije se nastojalo utvrditi naj-
bolje opcije za tretman teze zahvacenih prvih stalnih molara.
Osnovni problem u pristupu pacijentima s tesko hipomine-
raliziranim PSM-im bio je ustanoviti je li takve zube bolje
pravodobno ekstrahirati ili ih pokusati satuvati.

U godinama koje su slijedile vie se pozornosti posveli-
valo opcijama za tretman zuba s blagim oblicima hipomine-
ralizacije te tretmanu inciziva iz estetskih razloga. Predlozen
je opi protokol (2, 3, 4) u kojemu je istaknuto znacenje re-
mineralizacije inicijalnih lezija, desenzibilizacije zuba te pre-
vencije karijesa i posteruptivnog puknuca cakline (PLC) (5).

Prvo istrazivanje koje je pokazalo povezanost velicine i lo-
kalizacije demarkiranih opaciteta s tezinom klinicke slike da-
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the size and location of demarcated opacities (DO) and the
severity of MIH in different age groups was conducted in
1987, but the primary focus of the study was to identify etio-
logical factors involved in the onset of the defect (6).

Location of demarcated opacities was analyzed to estab-
lish the difference between the progressions of the defect on
molars as opposed to its progression on incisors. Demarcat-
ed opacities on incisors were mostly located on vestibular
surfaces. Low incidence of PEB occurrence in incisors was
commonly attributed to limited exposure of incisors to mas-
ticatory forces. Demarcated opacities on incisors were thus
primarily an esthetic concern for patients (7). There were
documented cases, although very rare, of demarcated opac-
ities located on the incisal edge where they were exposed to
masticatory forces and thus progressed to PEB occurrence.
On the other hand, the DO on molars could be located on
surfaces which were not exposed to physical forces of mas-
tication. A recent study that investigated hypomineralised
FPM did not confirm that location of DO in the areas ex-
posed to masticatory forces had any influence in aggravation
to its breakdown (8).

Apart from its location, two other clinical characteristics
of demarcated opacity - its color and size - are also impor-
tant. Clinical studies documented the direct correlation be-
tween the color of demarcated opacities and the porousness
and susceptibility of affected enamel to the development and
progression of dental caries. Clinicians discovered in practice
that darker opacities tended to be more severe which prompt-
ed histological studies to establish why that was the case. Yel-
low and yellow-brown-colored opacities were of full enamel
thickness and were more prone to PEB development. With
regards to histological evaluation, they were more porous and
more susceptible to development and rapid progression of
caries. On the other hand, creamy-yellow or white-yellow-
colored opacities were inner hypomineralisations covered by
a thin layer of fully mineralized enamel (9). It was necessary
to study if the likelihood of preventing PEB was lower in
cases where demarcated opacities were darker-colored. It was
considered that the color of the opacity was an important
predictor for the PEB occurrence (8).

MIH studies have not given proper attention to the size
of demarcated opacities. The size was mostly used as an ex-
clusion criterion for the opacities of less than 2 mm in diam-
eter, as recommended by the Weerheijm criteria for the evalu-
ation of MIH presence (10). Having assumed that the size of
demarcated opacity was a good indicator of the severity of the
defect as well as of the duration and severity of influence of the
etiological factors, it was important to study this parameter.

In addition to the abovementioned three parameters re-
lated to the appearance of the affected tooth, the number of
affected teeth, which was varying from one first permanent
molar to, although it was very rare, all index teeth (4 perma-
nent molars and 8 permanent incisors) being affected , was al-
so of great clinical significance. It has been documented that
the progressed stages of hypomineralisation (PEB occurrence,
atypical fillings and extraction due to MIH progression) were
more likely found in patients with a greater number of affect-
ed teeth, as well as that the likelihood of defects on incisors

MIH — DO kao prediktori progresije

tira iz 1987. godine, ali primarni fokus toga istrazivanja bila
je etioloska pozadina nastanka poremecaja (6).

Lokacija demarkiranog opaciteta analizirana je, ali vise
zbog distinkcija izmedu progresije bolesti na molarima i inci-
zivima. Na incizivima se demarkirani opaciteti naj¢es¢e nala-
ze na labijalnoj povrsini. Smatra se da upravo zbog toga $to na
tu plohu ne djeluju mastikacijske sile, na njoj se rijetko doga-
da posteruptivno puknude, ali ta promjena uglavnom estetski
smeta pacijentima (7).

Dokumentirano je, iako rijetko, da demarkirani opacitet
moze biti na incizalnom rubu/plohi, izlozen je pritom silama
mastikacije i kao takav napreduje u PLC. S druge strane, DO
na molarima moze biti na plohama koje nisu izlozene fizio-
loskim silama mastikacije. U novijim studijama istrazivaci ni-
su potvrdili da lociranost DO-a u podrugjima izvrgnutima si-
lama utje¢e na moguénost progresije u PLC-u (8).

Osim lokalizacije demarkiranoga opaciteta znacajne su
jo$ dvije njegove klinicke karakteristike — boja i veli¢ina.

U klinickim opservacijama dokumentirano je da je boja
demarkiranih opaciteta u izravnoj vezi sa stupnjem porozno-
sti cakline i njezine suspektnosti za razvitak i brzinu progre-
sije karijesa.

Na osnovi histoloskih studija objasnjeno je ono $to je
odavno uoceno u klini¢koj praksi — da su tamniji defekti kli-
nicki zahtjevniji. Pri promjeni Zute ili Zutosmede boje hipo-
mineralizacija zahvaca cijelu debljinu cakline, a promjene su
sklonije posteruptivnom puknuéu. Histoloski se odlikuju ve-
¢om porozno$cu cakline i suspekenije su kad je rije¢ o nastan-
ku i brzini progresije karijesa. S druge strane, promjene u slu-
¢aju kremasto zute ili bijelozute boje histoloski su uocene kao
subpovrsinske hipomineralizacije iznad kojih se nalazi tanki,
dobro mineralizirani sloj cakline (9). Smatrali smo potreb-
nim ispitati umanjuje li tamnija boja demarkiranog opacite-
ta mogu¢nost da se prevenira posteruptivno puknuée cakline.
Smatra se da je boja opaciteta znacajan prediktor PLC-a (8).

Veli¢ina demarkiranog opaciteta je u ispitivanju MIH-
a znatno zanemarena, uglavnom je spomenuta kao kriterij
za iskljucivanje zuba iz analize ako je veli¢ina demarkiranog
opaciteta manja od 2 mm, $to je i preporuceno u Weerhei-
jevim dijagnostickim kriterijima MIH-a (10). Bazirano na
pretpostavki da je veli¢ina demarkiranog opaciteta dobar po-
kazatelj stupnja poremecaja, te u vezi s duzinom i jakos¢u
djelovanja etioloskog ¢imbenika, smatrali smo bitnim ispita-
ti i taj parametar.

Uz ta tri parametra koji opisuju izgled zahva¢enoga zuba,
veliko klini¢ko znacenje ima broj zahvaéenih zuba koji moze
varirati od jednoga prvog stalnog molara do, $to je iznimno
rijetko, svih indeksnih zuba (4 prva stalna molara i 8 stalnih
inciziva). Dokumentirano je da kod pacijenata s ve¢im bro-
jem zahvacenih zuba ¢e$¢e uocavamo ozbiljnije defekte (po-
steruptivno puknude, netipi¢ni ispuni i ekstrahirani zubi kao
posljedica MIH-a), te da mogu¢nost defekata na incizivima
raste s povecanjem broja zahva¢enih molara (11).

Smatra se da, $to su etioloski ¢imbenik i/ili ¢imbenici ja-
¢i i/ili dulje djeluju, to je broj zahvacenih zuba vedi i tezi je
stupanj hipomineralizacije. IstraZivanja su pokazala da posto-
ji korelacija izmedu broja aficiranih zuba i oblika hipomine-
ralizacije te razdoblja djelovanja etioloskog ¢imbenika. Broj
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increased in parallel with the number of affected molars (11).
The severity of hypomineralisation was believed to increase
with the strenght and durability of etiological factor(s) influ-
ence. The number of affected teeth depended on the stage of
enamel formation (prenatal, perinaltal or postnatal) in which
the noxious factor occurred — latter occurrence resulted in
more affected teeth (12). It was worth studying the correla-
tion between the progression of demarcated opacity of one
tooth and the total number of affected teeth of a patient.

Clinical forms of MIH presence were demarcated opac-
ity (DO), post eruptive enamel breakdown (PEB), atypi-
cal filling (AF) and extracted tooth due to MIH progression
(EX). Recently it was recommended to register atypical car-
ies as an additional category (13). The distribution of clinical
forms of MIH (DOj; PEB; AF; EX) varied in different pop-
ulation groups. It was very important to establish the preva-
lence of teeth with DO presence which were the least severe
form of MIH occurrence. DO occurrence was registered on
45.8% (Finland), 74.0% (Greece) and 84.5% (Germany) in-
dex teeth in studies in which the subjects were older than 9
years (11, 14, 15). A study conducted in Bosnia and Her-
zegovina in 2004 established that MIH occurrence affected
12.3% of 12-year-olds, and 47% of examineed index teeth
were registered with defining clinical features of MIH. DO
occurrence was noted on 25.0%, PEB on 8.6% and AF on
4.6% of examined index teeth, respectively, while 8.8% in-
dex teeth were extracted due to MIH progression (15). This
distribution among BH 12-year-olds implied that half of the
teeth afected by DO did not progress to severe stages of MIH
apperance (PEB, AE EX), in 5 to 6 years post eruption (16).

The questions were as follows: What was behind the pro-
gression from DO existence to PEB occurrence, and why de-
marcated opacities did not change on some teeth? This study
aimed to investigate if, and to what extent, color, size and lo-
cation of DO presence were impacting its progression as well
as to determine the connection between the DO progression
and the number of teeth affected in individual subjects.

Material and methods

Primary sample included

446 participants aged from 6 to 9 years were examined
in Sarajevo in 2009. The prevalence of MIH presence in this
sample was 11.5% (n=51). Only the subjects with MIH pres-
ence, where parental consent for further participation in one
year period was obtained (n=25), were included in this study.

The research method was a longitudinal, analytical study
and the sample was constituted from first permanent mo-
lars and incisors with demarcated opacities of the above men-
tioned study participants, where their baseline examination
was performed in 2009. Each tooth was photographed with
intra-oral camera (SONY DCC F717 Cyber-shot). The fea-
tures of DOs for each tooth were registered as follows: color
(light/ dark), location (tooth surface exposed/ not exposed to
masticatory forces), size of demarcated opacity and number
of teeth affected. The photographs served to calculate the size
of tooth surface affected by demarcated opacities. The MAT-
LAB® computer program was used to create an application to
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zahvaéenih zuba, molara i inciziva, ve¢i je ako je noksa poce-
la kasnije djelovati (prenatalno, perinatalno ili postnatalno),
a najveci broj zahvacenih zuba imali su ispitanici kod kojih
su postojali kombinirani perinatalni i postnatalni problemi
(12). Zanimljivo je ispitati vezu progresije demarkiranog opa-
citeta na jednom zubu s ukupnim brojem zahvacenih zuba
kod istog pacijenta.

Klinicki oblici MTH-a su demarkirani opacitet (DO), po-
steruptivno puknuée cakline (PLC), netipi¢ni ispun (Al i zu-
bi ekstrahirani zbog progresije (EX). Nedavno je predlozena i
dodatna kategorija — netipi¢ni karijes (13).

Zanimljivo je pratiti distribuciju klinickih pojavnih obli-
ka MIH-a (DO; PLC; AL; EX) u raznim istrazivanim popu-
lacijama.

Registracija zuba s DO-om kao najblazim oblikom MIH-
avrlo je vazna. Blagi oblik uocen je kod 45,8 % (Finska), 74
% (Grcka) i 84,5 % (Njemacka) indeksnih zuba u populaci-
jama pregledanih ispitanika starijih od 9 godina (11, 14, 15).
U studiji iz Bosne i Hercegovine (2004. god) u kojoj je utvr-
dena prevalencija MIH-a od 12,3 % kod dvanaestogodisnja-
ka, istaknuto je da je kod ispitanika 47 % indeksnih zuba bilo
zahvaéeno promjenama. DO je zabiljezen na 25 % indeksnih
zuba, PLC na 8,6 %, Al na 4,6 % a, 8,8 % indeksnih zuba
ekstrahirano je zbog posljedica progresije MIH-a (15). Dis-
tribucija pojavnih oblika hipomineralizacija upucuje na za-
kljucak da od svih zuba s demarkiranim opacitetom, polovi-
na ne prelazi u teze klinicke oblike (PLC, Al, EX), odnosno
ne mijenja se 5 do 6 godina poslije nicanja (16).

Nametnulo se pitanje $to je to odgovorno za posteruptiv-
no puknucée cakline, odnosno zasto ga na pojedinim zubima
nema. U ovom istrazivanju nastojalo se odgovoriti i na pita-
nje u kojoj su mjeri boja, velic¢ina i lokacija DO-a odgovorne
za progresiju bolesti te istraziti povezanost napredovanja bo-
lesti s ukupnim brojem zahvaéenih zuba kod istog pacijenta.

Uzorak i postupci

Primarni uzorak

Primarni uzorak ¢inilo je 446 ispitanika u dobi od 6 do
9 godina, a pregledani su u Sarajevu 2009. godine. Utvrdena
je prevalencija MIH-a od 11,5 %, (n = 51). Daljnjim istra-
zivanjem obuhvadeni su ispitanici s potvrdenom dijagnozom
MIH-a ¢iji su se roditelji slozili s njihovim jednogodisnjim
sudjelovanjem u studiji (n = 25).

Uzorci longitudinalne analiticke studije bili su prvi stalni
molari i stalni incizivi na kojima su uo¢eni demarkirani opa-
citeti u navedenoj ispitivanoj skupini. Prvi pregled obavljen
je 2009. godine. Zubi su fotografirani intraoralnom kame-
rom (SONY DCC F717 Cyber-shot).

Za svaki demarkirani opacitet koristeni su sljede¢i para-
metri: boja (svijetla/ tamna); lokacija (ne izlozen/izlozen sila-
ma zvakanja), veli¢ina demarkiranog opaciteta i broj zuba za-
hvacenih hipomineralizacijama.

Fotografije su kori$tene za izracun povrsine zuba zahvade-
ne demarkiranim opacitetom. U kompjutorskom programu
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calculate the tooth surface affected by demarcated opacities
expressed as a percentage of the total tooth surface (vestibu-
lar/oral or occlusal surface) (Image 1.). The teeth with decay,
filling or developmental defects of other etiology (n=3) were
excluded from the study sample.

The follow- up examination was conducted in 2010.
Each tooth was photographed and the presence of progres-
sion from demarcated opacity to post-eruptive enamel break-
down, an atypical filling or teeth extracted due to MIH were
noted.

Further methods of statistical analysis were used: descrip-
tion, inferential analysis, distribution, correlation, and bi-
nar logistic regression analysis. The Statistical Package for So-
cial Science, version 15.0 (SPSS Inc., Chicago, IL, SAD) was
used for the purpose of these statistical testings.

Results

The research sample consisted of 43 teeth with demarcat-
ed opacities in total, with 29 permanent incisors and 14 first
permanent molars included. The most prevalent teeth in the
sample were upper first permanent incisors (n=22), followed
by lower first permanent molars (n=8), upper first permanent
molars (n=6), and upper second permanent incisors (n=5).
Also, one mandibular first permanent incisor and one second
permanent incisor were included.

The number of teeth with light-colored opacities (n=35)
was higher than the number of teeth with dark-colored opac-
ities (n=8). Opacities were more numerous on surfaces which
were not related to those exposed to masticatory pressure
(n=32 compared to n=11). Out of 32 surfaces which were
not exposed to masticatory pressure, 5 were located on first
permanent molars and 27 on incisors. Demarcated opacities
located on surfaces exposed to masticatory pressure were reg-
istered on 9 first permanent molars and 2 permanent incisors.

The size of tooth surface affected by demarcated opacities,
expressed as percentage of total tooth surface, ranged from
1.33% to0 56.56%. The number of affected teeth ranged from
two to six. The observed parameters of demarcated opacity and
its progression after one-year period are presented in Table 1.

The number of dark opacities was small: only 5, out of
which the progression was noted in 3 cases. A smaller num-
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Figure 1 Calculation of tooth surface affected by demarcated opacities using MATLAB®
computer program

Slika 1. Proracun povrsine zuba zahvacenih razgrani¢enim opalescencijama izraden
pomocu rac¢unalnog programa MATLAB®

MATLAB® otvorena je aplikacija za izratunavanje postotka
vrijednosti povrsine zahvacene demarkiranim opacitetom u
odnosu prema ukupnoj povrsini vestibularne/oralne ili oklu-
zalne/incizalne plohe (slika 1.). Zubi s karijesom, ispunom ili
razvojnim defektom druge etiologije (n=3) bili su iskljuceni.

Zavrsni pregled bio je 2010 godine. Zubi su ponovno fo-
tografirani te su evidentirani progresija demarkiranog opaci-
teta u posteruptivno puknuée cakline, netipi¢ni ispun ili ek-
strakcija zuba.

Koristene su metode statisticke analize — deskripcija, infe-
rencijalna analiza, ispitivanje normalnosti distribucije poda-
taka, korelacija i binarna logisticka regresijska analiza.

Za obradu podataka i statisticku analizu koristen je pro-
gram SPSS 15.0 (SPSS,Inc. Chicago, II, SAD).

Rezultati

Uzorci su bila 43 zuba s demarkiranim opacitetima — 29
stalnih inciziva i 14 prvih stalnih molara. Najzastupljeniji zu-
bi bili su prvi stalni incizivi u gornjoj ¢eljusti (n = 22), pr-
vi stalni molari u donjoj ¢eljusti (n = 8), prvi stalni molari u
gornjoj Celjusti (n = 6), zatim drugi stalni incizivi u gornjoj
Celjusti (n = 5) te po jedan prvi i drugi stalni inciziv u do-
njoj Celjusti.

Broj zuba sa svijetlim demarkiranim opacitetima (n = 35)
bio je znatno ve¢i negoli s tamnima (n = 8). Brojniji su bi-
li demarkirani opaciteti locirani na glatkim plohama koje ne
podnose pritisak Zva¢nih sila negoli oni na povr$inama izlo-
zenim pritisku (32 prema 11). Od 32 povrsine s DO-om ko-
je nisu bile izlozene zZva¢nom pritisku, 5 je bilo na molarima,
a 27 na incizivima. Demarkirani opaciteti na plohama izvr-
gnutim silama uoceni su na 9 prvih stalnih molara i 2 stal-
na inciziva.

U postotku se zahvacenost zubnih povrsina demarkiranim
opacitetom kretala se od 1,33 % do 56,56 %. Broj zahvacenih
zuba kod promatranih ispitanika kretao se od 1 do 6.

Distribucija zuba prema parametrima demarkiranog opa-
citeta u odnosu prema progresiji nakon jedne godine prika-
zana je u tablici 1.

Od malog broja zuba s tamnim demarkiranim opacite-
tom, (n = 5), na njih tri je zabiljezena progresija. Veéi broj
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Table1 Distribution of observed parameters in affected teeth in the sample in accordance with progression after one year.
Tablica 1. Raspodijela opazenih parametara na zahvacenim zubima u skladu s napredovanjem nakon jedne godine
Initial appearance of demarcated opacities Progression after one year Total teeth affected (N) »
Yes No
Light 2 33 35
Color of demarcated opacity Dark 5 3 8
Number of teeth 7 36 43
Vestibular/oral 0 32 32
Location of demarcated opacity Occlusal/Incisal 7 4 11
Number of teeth 7 36 43
1-5% 1 10 11
5-10% 1 11 12
Size of affected surface 10-15% 2 > !
15-20% 1 6 7
>20% 2 4 6
Number of teeth 7 36 43
2 1 0 1
3 2 7 9
Number of 4 4 6 10
MIH-affected teeth 5 0 17 17
6 0 6 6
Number of teeth 7 36 43
Table2  Correlations for predictive regression model
Tablica 2. Korelacije za prediktivni regresijski model
Correlations of observed parameters Di . Light/ dark color of Oclu'sal— fingtelh % of toot surface
isease progression sty \{estl'bulo— oral B
localization of opacity
Permanent first molar/ | Pearson correlation -0.366* -0.305* -0.616** -0.176
incisor Significance 0.016 0.046 0.000 0.260
Light/ dark color of Pearson correlation 0.599** 1 0.405** 0.468**
opacity Significance 0.000 0.007 0.002
Oclusal- incisal/ Pearson correlation 0.752** 0.405** 1 0.110
Vestibulo- oral L
localization of opacity Significance 0.000 0.007 0.484
Number of teeth Pearson correlation -0.420** -0.078 -0.339* 0.086
affected Significance 0.005 0.621 0.026 0.585
*significance at p< 0.05
** significance at p< 0.01
Table3  Variables in the Binary Regression model
Tablica 3. Varijable u modelu binarne regresije
Variables B S.E. Walid df Sig. Exp(B) 95,0% C.I. for EXP(B)
lower higher
Dark color of opacity -5.104 2.007 6.469 1 0.011 0.006 0.000 0.310
Number of affected teeth -2.159 1.065 4.111 1 0.043 0.115 0.014 0.931
Constant 10.290 5.002 4.232 1 0.040 29444.279

ber of teeth investigated were those with demarcated opacity
located on surfaces which were exposed to masticatory pres-
sure (occlusal/incisal), and the progression was observed on-
ly on those teeth.

A binary logistic regression analysis was used for predic-
tion of disease progression from DO to PEB, AF or EX. The
progression of demarcated opacity was observed as a depen-
dent variable. Five potential predictive variables were con-

zuba uklju¢enih u istraZivanje bio je s demarkiranim opacite-
tom na plohama neizlozenim silama tijekom Zvakanja (vesti-
bularno/oralne plohe). Progresija bolesti dijagnosticirana je
iskljucivo na zubima na kojima su demarkirani opaciteti bili
na plohama izloZenim pritisku (okluzalno/incizalnim).

Za predikciju nastanka posteruptivnog puknuca cakline
koristena je binarna logisticka regresijska analiza. Progresija
bolesti promatrana je kao zavisna (ishodi$na) varijabla. Raz-
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sidered: tooth (first permanent molar or permanent incisor),
color of demarcated opacity (dark or light), the location of
demarcated opacity (vestibular/ oral or occlusal/incisal), the
size of demarcated opacity (expressed as a percentage of the
total tooth surface) and the number of teeth affected.

To identify the relationship between predictors and de-
pendent variable, a correlation test was used in order to inves-
tigate the overall possibility of their use as predictors for post
eruptive enamel breakdown (Table 2).

Moderate to severe correlation within the predictors was
noted between independent variables such as: the type of
tooth (first permanent molar/permanent incisor), the color
of the opacity (light/ dark), the location and the number of
affected teeth; and one dependent variable such as the pro-
gression of disease. The correlation between the progression
of the disease and the percentage of tooth surfaces affected, as
independent variable, was not found.

An Enter model of Binary Logistic Regression was used
for the regression analysis to confirm the adequate use of the
model: Omnibus test of model coefficients had a significant
value (Chi -square test was 21.967, p<0.001, with 2 degrees
of freedom). The Hosmer and Lemesh test showed a non-sig-
nificant value of p>0.05. The Cox & Snell R Square test and
the Nagelkerke R Square test showed that this model had ex-
plained 40-67% of variance of the results in the sample.

According to the Enter Logistic Regression model two
variables provided an adequate explanation of the prediction
of demarcated opacity progression. Those were dark color of
DO and a total number of teeth affected in study partici-
pants. (Table 2)

The location of demarcated opacity was the independent
variable that did not meet criteria. Disease progression ap-
peared only on teeth with DO, and was localized on surfac-
es exposed to masticatory forces, and therefore this parameter
was not analyzed by means of logistic regression.

Discussion

The first study focused on clinical characteristics of de-
marcated opacities was the study conducted by Koch et al.
in 1987 (6). This was also the first study conducted on sever-
al age cohorts within the same population, on representative
sample of participants. The methodology of this study was
based on division of tooth surface in 4 areas. The occlusal area
was one, while remaining three areas were incisal, middle and
gingival area of vestibular surface. The following two clini-
cal parameters of hypomineralised teeth were observed: col-
or (white, yellow, brown) and appearance of enamel surface
(rough, abraded, disintegrated, covered with atypical filling).
Teeth were registered as hypomineralised if the changes (col-
or or surface) were present on more than 1/3 of a tooth area.
Although the importance of color and size of a hypomineral-
isation was recognized in this study, the distribution of opaci-
ties according to color and location was not presented.

Histomorphological and biochemical characteristics of
hypomineralised enamel were investigated on a sample of 73
hypomineralised teeth (9). It was discovered that dark-col-
ored opacity was a result of hypomineralisation in the entire
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matrano je pet potencijalnih predikacijskih varijabli: vrsta
promatranog zuba (prvi stalni molar ili stalni inciziv), boja
demarkiranog opaciteta (svijetla ili tamna), lokacija demarki-
ranog opaciteta (vestibularno/oralna ili okluzalno/incizalna),
veli¢ina, tj. postotak povrsine zuba s demarkiranim opacite-
tom i ukupan broj hipomineraliziranih zuba.

Povezanost prediktora i zavisne varijable analizirala se te-
stiranjem povezanosti kako bi se ispitala mogu¢nost njiho-
ve upotrebe kao prediktora posteruptivnog puknuéa cakline
(tablica 2.).

Uocena je umjerena do snazna interkorelacija predikto-
ra: prvi stalni molar/stalni inziciv, boja tamna/svijetla, lokaci-
ja, broj zahvacenih zuba i zavisne varijable: progresija bolesti.
Nije ustanovljena interkorelacija izmedu progresije bolesti i
varijable: postotak zahvacene povrsine.

Za regresijsku analizu koristen je model binarne logi-
sticke regresijske analize s obiljezjima koja objasnjavaju ade-
kvatnost modela: omnibus test (Hi-kvadrat test 21,967, p <
0,001, 2 stupnja slobode) Hosmer-Lemeshov test s nesignifi-
kantnom vrijedno$¢u od p > 0,05, a vrijednosti Cox i Snell-
R. Squarova i Nagelkerke-R. Squarova testova pokazuju da
taj model objasnjava od 40 do 67 % varijance uzorka.

Prema analizi modela, dvije varijable koje odgovarajuce
objasnjavaju predikciju progresije bolesti iz inicijalnog obli-
ka (demarkiranog opaciteta) jesu boja zuba (tamna) i ukupan
broj zuba s inicijalnim oblikom MIH-a (demarkirani opaci-
tet) (tablica 2.).

Varijabla koja je uvr$tena u model, ali nije zadovoljila ade-
kvatnost regresijske analize, jest lokacija inicijalne promjene
(demarkiranog opaciteta). Kontingencijski nalaz pokazuje da
ne postoji ni jedan slucaj progresije bolesti kada je inicijalna
promjena (demarkirani opacitet) na vestibularnoj ili oralnoj
strani, pa taj parametar nije razmatran u regresijskoj analizi.

Rasprava

Najraniji pokusaj analiziranja klinickih obiljezja demar-
kiranih opaciteta jest epidemioloska opservacijska studija
Kocha i suradnika iz 1987. godine (6). To je bila prva stu-
dija u kojoj je analizirana dobna kohorta u istoj populaci-
ji na reprezentativnom uzorku ispitanika. Metodologija toga
istrazivanja temeljila se na podjeli zuba na jedinice. Okluzal-
na povr$ina promatrana je kao jedna jedinica, a glatke plohe
bile su podijeljene na tri jedinice (incizalnu, srednju i gingi-
valnu). Analizirane su dvije karakeeristike — boja zuba (bijela,
zuta, smeda) i promjene na povrsini cakline (hrapava, abra-
dirana, dezintegrirana, netipi¢ni ispun). Zub se smatrao hi-
pomineraliziranim samo ako je promjena u boji ili struktu-
ri zahvacala vise od jedne tre¢ine zubne jedinice. U studiji je
prepoznato znacenje povrsine zuba zahva¢enog promjenom,
zatim boje demarkiranog opaciteta, ali distribucija promjena
u boji nije prikazana, kao ni distribucija najée¢e zahvacenih
povrsina zuba.

Histomorfoloska i biokemijska obiljezja hipomineralizi-
rane cakline na uzorku od 73 hipomineralizirana zuba (9)
pokazuju da je u slucaju tamnijih opaciteta hipomineralizaci-
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thickness of the enamel, while light-colored opacity was a re-
sult of hypomineralisation in subsurface area of the enam-
el. In booth kind of opacities, dark and light-colored ones,
the surface of the enamel was glossy and solid. This discov-
ery explained why dark-colored opacities were more prone to
post-eruptive enamel breakdown. The possibility that chalky
enamel is not a consequence of previously investigated etio-
logical factors, but rather of a primary causal event during
amelogenesis, has been under consideration. A biochemical
analysis revealed the presence of extracellular serum albumin
in the hypomineralised enamel. Recent findings indicate that
blood-derived albumin infiltrates the immature enamel and
directly blocks its mineralization. “The molecular timestamp-
ing” approach revealed traces of fetal albumin in intact opaci-
ties, signifying that localized exposure of the enamel to serum
albumin during amelogenesis, rather than systemic injury to
ameloblast, constitutes the crux of MIH pathogenesis (17).

In our sample of tooth observed, light-colored opacities
were dominant (n=35) over dark-colored ones (n=8). There
was a possibility that dark-colored opacities progressed in
post-eruptive enamel breakdown during the examination.
The color of the hipomineralised enamel, as assessed visually
or by laser fluorescence, might be used clinically to reflect the
severity of the defect. This seemed to play an important role
on the PEB occurrence and should be considered as a poten-
tial predictor (8, 18). A strong positive correlation between
the MIH progression and dark color of demarcated opacities
was confirmed in our investigation.

The size of demarcated opacities was registered different-
ly in available published studies. Some authors from Finland
thus divided opacities in 3 categories, based on a size less than
2 mm, 2 to 4 mm and larger than 4 mm (14). The actual
measured size of demarcated opacities expressed in millime-
ters was reported in several studies (19,14). Most of the MIH
surveys registered only those opacities that were larger than 2
mm (9, 14, 19, 20), with the recommended usage of gradu-
ated periodontal probe (20). European Academy of Pediatric
Dentistry (EAPD) later recommended registration of opaci-
ties larger than 1 mm (21). In a recently developed MIH in-
dex, lesion extension was registered in 3 stages, such as: less
than one-third of the tooth affected, at least one-third but less
than two-thirds of the tooth affected, and at least two-thirds
of the tooth affected (13). In our study, the size of demarcat-
ed opacities was expressed as a percentage of tooth surface
affected, and it was ranged from 1.33% to 56.56%. A cor-
relation between size of demarcated opacity and MIH pro-
gression was not detected in our research.

Demarcated opacities were located mostly on occlu-
sal surfaces, followed by buccal ones, while lingual surfaces
were rarely affected (14). The EAPD defined that demarcated
opacity could be located on occlusal and buccal surfaces but
a need for separate registration according to location was not
mentioned (21). In our research, demarcated opacities were
registered on all tooth surfaces, and only one was located on
the lingual surface of upper permanent first molar.

In our study, the number of teeth with demarcated opaci-
ties located on surfaces not exposed to masticatory forces was
higher than those on occlusal/ incisal ones (32 vs. 11), but
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ja prisutna u cijeloj debljini cakline, za razliku od svjetlijih u
kojima je hipomineralizirano podru¢je subpovrsinsko. U oba
slucaja hipomineralizirano podruje prekriveno je sjajnom i
¢vrstom povrsinskom caklinom. Time je objasnjeno zasto su
tamniji opaciteti skloniji posteruptivnom puknuéu cakline,
$to je uoceno i u praksi.

Trenutacno se razmatra je li moguée da je razmeksana
caklina prouzro¢ena primarnim uzroénim dogadajima tije-
kom amelogeneze, te da nije posljedica razmatranih etiolos-
kih ¢imbenika. Biokemijskim analizama otkriven je ekstra-
celularni serumski albumin u hipomineraliziranoj caklini. U
novijim istrazivanjima autori isticu da albumin podrijetlom
iz krvi infiltrira nezrelu caklinu i izravno blokira njezinu mi-
neralizaciju. Tragovi fetalnog albumina u intaktnim opacite-
tima, otkriveni tijekom molekularnog mapiranja vremena,
upucuju na to da je lokalizirano izlaganje cakline serumskim
albuminima tijekom amelogeneze osnova patogeneze MIH-a
prije negoli sistemsko o$tecenje ameloblasta (17).

U nasem uzorku promatran je veéi broj zuba s demarki-
ranim opacitetom svijetle boje (n = 35) u odnosu prema ta-
mnima (n = 8). To se moze tumaciti, a imaju¢i na umu nave-
dena istrazivanja, kao moguénost da su opaciteti tamne boje
ve¢ progredirali u PLC u trenutku pregleda. Boja hipomine-
ralizirane cakline, procijenjena vizualno ili primjenom laser-
ske fluorescencije, motze se koristiti u klini¢koj procjeni tezine
defekta. Boja DO-a vazna je u nastanku PL-a i treba se uzeti
u obzir kao potencijalni prediktor progresije (8, 18). U nasem
istrazivanju utvrdena je korelacija tamne boje demarkiranog
opaciteta i progresije bolesti.

Veli¢ina demarkiranog opaciteta u dostupnim istraziva-
njima obradena je na razlicite na¢ine. U studiji finskih istra-
zivaca svrstan je u tri kategorije (manji od 2 mm, od 2 do 4
mm i vedi od 4 mm) (14). Stvarna veli¢ina demarkiranih opa-
citeta dosad je zabiljezena u nekoliko studija, a na osnovi veli-
¢ine izrazene u milimetrima (19, 14).

Kao kriterij za demarkirane opacitete u veéini istraziva-
nja navodi se da se promjene uocavaju ako su veée od 2 mm
(9, 14, 19, 20), uz preporuku da se upotrebljava milimetar-
ski graduirana parodontna sonda (20). Europska akademija
za pedijatrijsku stomatologiju (EAPD) preporucuje da se de-
markirani opaciteti biljeze ako su ve¢i od 1 mm (21).

U nedavno predlozenom indeksu MIH-a, veli¢ina pro-
mjene sadrzava 3 kategorije — zahvaceno je manje od jedne
tre¢ine zuba, zahvaéeno je vise od jedne tre¢ine, ali manje od
dvije tre¢ine zuba i trea je kategorija kada su zahvacene mi-
nimalno dvije tre¢ine zuba (13).

U naSem istrazivanju zabiljezena je veli¢ina promjene na
temelju vrijednosti postotne zahvaéenosti zubne povrsine hi-
pomineralizacijom. Raspon veli¢ina demarkiranih opaciteta
na ispitivanim zubima bio je velik — od 1,33 % do 56,56 %.
Korelacija izmedu postotnih vrijednosti demarkiranih opaci-
teta i progresije bolesti nije ustanovljena.

Demarkirani opaciteti naj¢esée se uocavaju na okluzal-
nim i bukalnim povr$inama zuba, a rijetko na lingvalni-
ma (14). Europska akademija za pedijatrijsku stomatologiju
(EAPD) navodi da se demarkirani opaciteti nalaze na oklu-
zalnim i bukalnim povr§inama zuba, bez napomene da li se
kao takvi i registriraju (21). U nasem istrazivanju evidentira-
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2/3 of our sample were incisors. The post-eruptive enamel
breakdown was rarely seen on incisors (1, 10). Examination
in earlier age of patients should enable registration of hypo-
mineralisations in initial stage (demarcated opacity). Howev-
er, in some of our study participants, the post-eruptive enam-
el breakdown was registered on first permanent molars that
were not fully erupted. It seemed that in our sample popu-
lation the PEB presence could happen even before a tooth
was exposed to masticatory forces. A possible explanation for
that was that the post-eruptive maturation of the permanent
tooth enamel was compromised due to inadequate oral hy-
giene and high caries rates in primary dentitions of our ex-
aminees. The absence of well mineralized surface above the
hypomineralisation area was making tooth less resistant. The
post eruptive breakdown (PEB) in our sample (n=7) was reg-
istered after one year, mainly on first permanent molars with
an exception of one permanent incisor in which demarcated
opacity was located on the incisal edge. The location of de-
marcated opacity on occlusal/incisal surfaces was proven to
be a reliable independent predictive factor.

The importance of the number of teeth affected by hy-
pomineralisation and the severity of molar incisor hypomin-
eralisation were well documented (22-24). A chance of per-
manent incisor affection by hypomineralisation increased
when larger numbers of first permanent molars were affect-
ed (24, 25). 70% of children with progressive stages of hy-
pomineralisation on first permanent molars had demarcat-
ed opacities on permanent incisors (22, 23). The severity of
MIH presence was associated with the number of teeth with
MIH existence, meaning that participants with opacities on-
ly had a lower mean number of teeth involved compared to
those with severe lesions (i.e. PEB, AF, and EX) cases of MIH
progression (13). Our research findings confirmed a nega-
tive correlation between MIH progression and the number
of affected teeth. Progression was noted only on the teeth of
subjects that had less than four teeth affected. This could not
be interpreted in a way that smaller number of teeth affect-
ed meant a higher risk of progression, since it was opposite
to findings in other researche. In our sample, first permanent
molars with demarcated opacities, which were followed for
one year, were mostly present in subjects with post-eruptive
enamel breakdown or atypical filling on remaining first per-
manent molars. Also, permanent incisors with demarcated
opacities observed were present in subjects with first perma-
nent molars on which progressive stages were already present.

The location of demarcated opacities was not analyzed
in regression model since all demarcated opacities that pro-
gressed after one year were located on surfaces exposed to
masticatory forces. The abovementioned stressed the impor-
tance of location together with a high correlation of DO pro-
gression and DO location on occlusal/ incisal surfaces, which
was an important finding in our research.

The size of tooth surface affected by demarcated opaci-
ties (expressed as a percentage) did not enter in final predic-
tion model, which could be due to small number of teeth ob-
served.

Limitations of our study were that age of observed popu-
lation (from 6 to 9 years) did not allow registration of initial
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ni su demarkirani opaciteti na bilo kojoj povrsini zuba. De-
markirani opaciteti i na lingvalnoj plohi uoceni su samo kod
jednog ispitanika i to na gornjim PSM-ima.

U nasem istraZivanju je broj demarkiranih opaciteta na
glatkim plohama bio znatno veéi negoli na okluzalno/inci-
zalnima (32/11), ali treba imati na umu da su incizivi, na ko-
jima su demarkirani opaciteti najées¢e locirani vestibularno,
¢inili dvije tre¢ine uzorka.

Posteruptivno puknudée cakline rijetko je na incizivima
(1, 10). Upravo su pregledi ispitanika u ranijoj dobi i njiho-
vo praenje trebali omoguditi da se uoci hipomineralizacija u
inicijalnom stadiju (DO), ali se pokazalo da se na pojedinim
prvim stalnim molarima u erupciji pojavio PLC, dakle prije
nego $to su zubi bili izloZeni Zva¢nim silama.

Moguée objasnjenje bilo bi da je kod nasih ispitanika,
zbog neodgovarajuée oralne higijene i cestih aktivnih kario-
znih lezija u mlije¢noj denticiji, kompromitirana posterup-
tivna maturacija povrsinske cakline. Zato nema dobro mine-
raliziranog sloja cakline iznad hipomineralizirane zone, $to
smanjuje otpornost zuba.

U nasem uzorku je posteruptivno puknuée cakline nakon
godinu dana (n =7) uoceno uglavnom na prvim stalnim mo-
larima te na samo jednom incizivu na kojemu je demarkira-
ni opacitet, bijele boje bio na incizalnom rubu. Utvrdena je
visoka povezanost progresije i zuba na kojima je demarkirani
opacitet bio na povrsini izloZenoj veéem pritisku (okluzalne i
incizalne povrsine).

U mnogim istrazivanjima istice se da je broj zahva¢enih
zuba kod ispitanika u kontekstu tezine klinicke slike (22 -
24). Sto je vise zuba zahvaéeno PSM-om, to je ve¢a mogué-
nost hipomineralizacije na incizivima (24, 25). Dodajmo da
70 % djece s progresivnim stadijima na PSM-u ima demarki-
rane opacitete na incizivima (22, 23).

Broj zahvacenih zuba kod ispitanika s MIH-om teoretski
se kreée od 1 do 12. Dok su situacije s jednim zahvaéenim
molarom Ceste, u literaturi nije naveden slucaj s maksimal-
nim brojem zahvacenih zuba.

Tezina klinicke slike MIH-a povezana je s brojem zuba
zahvaéenih hipomineralizacijom. Ispitanici kod kojih su uo-
¢eni samo demarkirani opaciteti imali su manje zahvacenih
zuba u usporedbi s onima koji su imali progresivne oblike
(PLC, Al, EX) (13).

U nasem istraZivanju uocena je negativna korelacija iz-
medu broja zahvacenih zuba i progresije bolesti. Progresija
na pojedinim pra¢enim zubima dogodila se samo kod ispita-
nika s manje od Cetiri zahvaena zuba. To ne znadi da je mo-
guénost progresije veca kod ispitanika s manjim brojem zuba,
$to je i u suprotnosti s nalazima u drugim istrazivanjima. U
na$em uzorku prvi stalni molari s demarkiranim opacitetima
praceni su godinu dana kod ispitanika s posteruptivnim pu-
knuéem cakline ili netipi¢nim ispunom na preostala tri ili dva
prva stalna molara. Dodatno promatrani incizivi s demarkira-
nim opacitetima imali su kod ispitanika s tri ili Cetiri zahvace-
na stalna molara razli¢ite stupnjeve progresije.

Lokacija demarkiranog opaciteta nije analizirana u regre-
sijskom modelu zbog ¢injenice da progresija nije zabiljezena
ni na jednom zubu na kojemu je demarkirani opacitet bio na
glatkim povrsinama. Samo nepostojanje takva zuba upucuje
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stage on index teeth. Age of 8 years was recommended as op-
timal one for MIH examination (26). There are studies that
included younger population but with goal to achieve a nec-
essary sample size in cross sectional study (27). But, in pop-
ulations with medium and high caries rate in primary den-
tition, such as the one studied in this research, registration
should be performed even earlier. Thus, in such populations,
monitoring of first permanent molars should be performed
even during eruption.

The presence of Hypomineralised Second Primary Mo-
lars (HSPM) is also frequently investigated and considered
as a predictive factor for MIH (13, 26). A new MIH/HSPM
index was introduced recently in order to grade the clini-
cal status, amount of tooth surface area affected, and oth-
er enamel defects comparable to MIH presence (13). Atypi-
cal caries was added as criterion of clinical status registration
and lesion extension criteria was also registered (3 stages: less
than one-third of the tooth affected; at least one-third but
less than two-thirds of the tooth affected; at least two-thirds
of the tooth affected) (13). The registration of location of de-
marcated opacities was not included in this index.

After conduction of our research a new index, the MIH
Treatment Need Index (MIH-TNI) was introduced. It was
designed to assess and plan treatment needs, providing infor-
mation about the severity of MIH in populations and indi-
viduals. The index is based on essential parameters of demar-
cated opacity and symptoms which are clinically considered
to be the most important ones with respect to MIH: hyper-
sensitivity and PEB (28). A significant hypersensitivity of
MIH teeth can cause discomfort and pain during oral hy-
giene performance. Additionally, it can affect eating habits
(9, 10). Dental fear and behavior management problems in
children with severe enamel hypomineralisation are also re-
ported (29). In previous studies of MIH conducted in Bosnia
and Herzegovina, no hypersensitivity of teeth affected was re-
ported (16, 30). In a recent study, which was conducted to
test different protocols for reducing sensitivity of hypominer-
alised teeth, the tactile and an air blast examination was used
to register hypersensitivity score (31). If the presence of sen-
sitivity is to be routinely registered in MIH studies, a clear
methodology of such registration should be agreed.

Conclusions

Monitoring of first permanent molars during eruption is
needed in populations with medium and high rates of caries
in their primary dentition. Screenings for MIH in our pop-
ulation should be performed at age 5-6, along with a subse-
quent examination of Second Primary Molars. Dark color
and localization of demarcated opacity should be determined
as significant factors, which could have an impact in pre-
dicting demarcated opacity progression within molar inci-
sor hypomineralisation. Further research into the occurrence
of demarcated opacities and their role in predicting discase
progress is recommended.
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na znacenje ispitivanja lokacije DO-a, $to je donekle objas-
njeno visokom korelacijom progresije bolesti i okluzalno-in-
cizalne lokacije demarkiranog opaciteta na zubu.

Veli¢ina zubne povrsine zahvaéene demarkiranim opaci-
tetom (u postotcima) nije uvrstena u predikcijski model, $to
moze biti u vezi s malim brojem opserviranih zuba.

Ogranicenost nase studije u dobi promatrane populaci-
je (od 6 do 9 godina) nije omogucila registriranje inicijalnog
izgleda indeksnih zuba. Preporucena optimalna dob ispitani-
ka za MIH jest 8 godina (26). Dostupna su i istrazivanja u
koja su bili uklju¢eni i mladi ispitanici sa svrhom dobivanja
potrebne veli¢ine uzorka u presje¢nom ispitivanju (27)

U populacijama sa srednjim i visokim karijesnim rizikom
ispitivanje MIH-a treba obavljati neposredno poslije erupcije
prvih stalnih molara i inciziva.

Hipomineralizacija drugih mlijecnih molara dosta je
istrazivana i smatra se predikcijskim ¢imbenikom MIH-a
(13, 26). MIH/HSPM indeksom koji je nedavno uveden ze-
li se obuhvatiti gradacija klinickoga statusa i stupanj zahvace-
nosti zubne povr$ine hipomineralizacijom te drugi caklinski
defekti slicni MIH-u (13). Dodana je i nova kategorija — ne-
tipi¢ni karijes te je predloZena registracija veli¢ine defekta (tri
kategorije zahvacenosti povr$ine: manje od jedne trecine; vise
od jedne tredine, a manje od dvije tre¢ine; minimalno dvije
treéine zuba) (13). U navedenom indeksu ne razmatra se lo-
kalizacija demarkiranog opaciteta.

MIH indeks je novijega datuma, predlozen nakon $to je
zavreno nase istrazivanje. Osmisljen je sa svchom utvrdivanja
i planiranja tretmana, a usto pruza informacije o ozbiljnosti
MIH-a u populaciji i kod pojedinaca. Temelji se na osnovnim
parametrima demarkiranih opaciteta i klinicki vaznim simp-
tomima — hipersenzitivnosti i PLC-u (28). Pojacana osjetlji-
vost zuba u sklopu MIH-a moze prouzroditi neugodu i bol-
nost pri obavljanju oralne higijene, a dodatno moze utjecati
na prehranu (9, 10). Dentalni strah i problemi u ponasanju
djece s tezim oblicima hipomineralizacije su dokumentirani
(29). U dostupnim istrazivanjima o MIH-u u Bosni i Herce-
govini kod nasih ispitanika nije zabiljezena hipersenzitivnost
(16, 30). Dostupne su studije u kojima se ispituju protokoli
za reduciranje hipersenzitivnosti hipomineraliziranih zuba, a
sam stupanj preosjetljivosti ispituje se taktilno i zra¢nim po-
drazajem (31). Ako se u daljnjim istrazivanjima potvrdi po-
treba za registriranjem stupnja osjetljivosti zuba s hipomine-
ralizacijama, potrebno je definirati jasnu metodologiju.

Zakljucci

U sklopu ispitivanja MIH-a, a u populacijama sa sred-
njim i visokim karijesnim rizikom, praéenje prvih stalnih
molara treba obavljati neposredno poslije erupcije. Pregledi u
nasoj populaciji preporucuju za dob od 5 do 6 godina, uz ob-
vezno pracenje ostalih mlije¢nih molara.

Tamna boja i lokalizacija demarkiranog opaciteta vazni
su ¢cimbenici koji imaju ulogu u predikciji progresije demar-
kiranog opaciteta u sklopu molarno-incizivnih hipominera-
lizacija.

Preporucuju se daljnja istrazivanja predikcije progresije
bolesti na osnovi parametara DO-a.
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