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Prevalence, characteristics and severity of hypomineralization of the first permanent
molars and incisors in children from the northern part of Kosovo and Metohija
PacnpoctpameHocT, KapapKTEpUCTUKE U U3PAKEHOCT XUITOMHHEPATU3allHje Ha IIPBUM

CTaJIHUM MOJIap¥iMa U WHIIM3WBHUMA KOJ Jielie Y ceBepHoM aeny KocoBa u Meroxuje

SUMMARY

Introduction/Objective =~ Hypomineralization = of
molars and incisors (HMI) is relatively common
developmental anomaly characterized by
hypomineralized enamel defects in the first permanent
molars and incisors.

The aim of this study was to determine the prevalence
of hypomineralization of the first permanent molars
and incisors in children aged 8 and 10 years who live
in the northern part of Kosovo and Metohija.

Methods The study included 712 respondents, 289 of
them aged 8 (40.6%) and 423 of them aged 10 years
(59. 4%). Criteria according to Weerhejm were used
for diagnosis of hypomineralization. The severity of
changes was determined in the respondents with DO,
PEB and AR.

Results The frequency of hypomineralized changes in
the first permanent molars and incisors of the exami-
ned children in this area was 12.2%. It was lower in
children aged 8 years (10.7%) compared to those
aged 10 (13. 2%). Demarcated enamel opacity was
more common in younger children, whereas both
atypical restoration and tooth extraction due to
hypomi-neralization were more common in older
children. Mild form is more common in children aged
8 years, whereas both severe form and severe form
with extra-cted teeth are more common in children
aged 10 years. The results indicatedthat the first
permanent molars were most commonly affected by
HMI changes.

Conclusion The percentage of the respondents with
HMI changes in the northern part of Kosovo and
Metohija, which is 12.2%, s not /'negligible.This
situation points to the necessity of early diagnosis in
order to prevent and reduce the complications of the
condition by timely prevention and treatment.
Keywords: hypomineralisation; molars; incisor; child,;
prevalence

INTRODUCTION

CAXKETAK

Yeoa/Ilnybs XunomuHepagu3alnuja Monapa U UHIU3U-
Ba (XMMU) je pemaTHBHO dYecTa pa3BOjHa aHOMaluja
KOja ce KapaKTepHullle [10jaBOM XUIIOMUHEPAIN30BaHUX
nedekxata riehu Ha HPBUM CTalHUM MOJNapuMa u
UHIU3UBHMA.

IMum oBor paga Ouo je Ja ce HCIHTA y4eCTaIoCT
XUIIOMHMHEpAIH3alyje Ha IPBUM CTAIHUM MOJIapuMa U
UHIU3UBUMA KOJA Jene y3pacta 8 ¥ 10 roguHa Ha
noJpy4jy ceBepHor aena KocaBa # Meroxuje.
Marepujan u MeToae: Y HCTPaKUBAKE j€ YKIbYUCHO
712 ucnuranuka: 289 y3pacta 8 roauna, (40.6%) u
423 (59.4%) y3pacralO roamna. 3a aujarno3y o0oJbe-
Ba NPUMEHEeHN Cy Kpurepujymu  no Weerhejim-y u
onpeleH je crerneH M3paKEHOCTH IIPOMEHa.

Pesyaratn YyecTanoct - XHIIOMUHEPAIU30BAHUX
IIpOMEHA Ha NPBUM CTaJIHUM MOJapUMa U MHIU3UBU-
Ma KOJ UCIIUTUBAHE Jelle Ha OBOM MOJPYY]jy U3HOCHO
je 12,2%. Kon neme ox 8 roamHa ydecTaJoCT OBHX
npomeHa je Mmama (10,7%) y onHOCY Ha MCTIMTAaHHUKE
o010 “roguna (13,2%). Orpanudena 3amyheHOCT
rnehu Onma je yuecranuja kox neue miabher yspacra
JIOK je KOJ JAelie cTapujer y3pacTa ydecTajauja aTHUIIH-
YHa pecTaypalija 1 eKcTpakiuja 3yba kKao mocieauna
XUIIOMUHepaiu3anuje. bnara ¢opma je ydecranuja
KOJI eie ca 8 roguHa oK je koxa fena ca 10 romuHa
ydectaidja Temka ¢gopma Kao M Temka ¢gopma Koja
yKJbyUyje U eKCTpaxupaHe 3ybe. Pezyntatu mokxasyjy
Ja Cy IpBH CTalHU Mojapu Hajuemhe 3axBaheHu
XMMU npomeHaMma.

3akspyuak [Ipouenar ox 12,2% wucnuranuka ca XMU
IpoMeHaMa Ha NOApydYjy ceBepHor nena KocoBa u
Mertoxuje je 3Ha4ajaH U yKa3yje Ha HEOIXOJHOCT paHe
JIMjarHOCTUKE N1a O ce OIaroBpeMeHOM MPEeBEHIIN)jOM
U TepalujoM cIpeumie U yOlaxuiae KOMIUIMKaIUje
OBOT 000JbEHA.

KibyuyHe peun: XUIOMHHEpaIu3allyja;
UHIU3UBHY; JIE1a; yUecTanocT

MOJIapH;

In addition to dental caries and periodontal disease, developmental tooth disorders have been a

problem in dentistry for more than two centuries. In economically developed countries, the problem

of dental caries has been solved using targeted prevention programs, and significant results are being

achieved in prevention of periodontal disease as well. Thus it has been proved that dental diseases can

be prevented and controlled [1].

However, in the last ten years, especially in these countries, with a decrease in incidence of

dental caries in children and adolescents, irregularities in the structure of hard dental tissues, which
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occur as a consequence of disorders at the time of their formation, apposition, mineralization and
maturation, have become more and more common. Special attention has been paid to isolated
hypomineralized enamel defects of the first permanent molars and incisors.

During 1970s, Swedish dentists were the first to point to the changes in the form of
hypomineralization of the first permanent molars [2]. In 2001 a Dutch dentist Karin Weerhejim and
her colleagues suggested the term of Molar-Incisor Hypomineralization (MIH) [3],
hypomineralization of molars and incisors, to describe the clinical findings of hypomineralization of
systemic origin of one or more of the four first permanent molars, which may be associated with
changes in the maxillary, and less frequently in the permanent mandibular incisors.

Although the definition suggests that the influence of systemic factors is important, no specific
systemic cause has been determined. It is the multifactorial etiology thatis important, and
inadequately explored genetic background in the etiology of MIH as well [4,5].

Factors mentioned in the literature as possible etiologicals factors  that might cause
hypomineralization of molars and incisors are: premature birth, low birth weight, twins, ear , nose and
throat infections, respiratory problems, epileptic seizures, hypoxia, disordet of calcium and phosphate
metabolism, urinary tract infections, infant exposure to dioxins and biphenyls, childhood illnesses and
chronic diseases. Recent studies have shown that frequent antibiotic use and vitamin D deficiency
may affect tooth hypomineralization [6,7,8,9].

Hypomineralization of the first permanent molars and incisors (MIH), defined as reduced
enamel mineralization, is a clinical condition in which enamel defects range from demarcated
opacities to cracked, severely hypomineralized enamel. Defective opaque (porous) enamel is of
normal thickness, with a smooth surface and can be whitish, white-yellow or yellow-brown and the
defect typically has a clear line between affected and healthy enamel [10].Teeth affected by MIH are
susceptible to thermal, mechanical and chemical stimuli. Therefore, oral hygiene is difficult, and these
teeth are more prone to.cavities, which disturbs the oral health of children and represents a significant
problem in pediatric dentistry [11].

The frequency of this phenomenon varies significantly. Studies in different countries show
different results, ranging from 2.5 - 40.2 % [12-16].

There are no precise data on the frequency of hypomineralization of the first permanent molars
and-incisors in the territory of Kosovo and Metohija.

Therefore, the aim of this study was to determine the disrtibution of hypomineralization of the
first permanent molars and incisors in children who live in the northern part of Kosovo and Metohija

as well as to assess the characteristics and determine the severity of hypomineralization.

METHODS

The study was approved by the Ethics Committee of Faculty of Medicine in Kosovska
Mitrovica ( nr. 09-2440/ 26 November 2015), and it was conducted by the researcher who had
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previously been trained and calibrated for assessing hypomineralization of the first permanent molars
and incisors and other developmental enamel defects. Examiner reliability for the accurate diagnosis
of MIH was tested on 10% of respondents of the total sample. A high inter-rater diagnostic accuracy
of MIH (k=0.97) was received.

Children examinations were carried out at Department of Pediatric and Preventive Dentistry of
Faculty of Medicine in Kosovska Mitrovica and in school dental office. Dental mirrors, probes and
common lighting were used to examine children. The probes were used only when necessary, for
removing dental plaque.

We examined only children who had written parental consent to participate in the study, and
who had previously been fully informed, orally and in writing, about the aims of the study.

A total of 712 schoolchildren, 289 (40. 6%) of them aged 8 and 423(59.4%) aged 10, were
examined in the following elementary schools: "Sveti Sava" and "Branko Radicevi¢" in Kosovska
Mitrovica (393 schoolchildren examined), " Vuk Karadzic " in Zvecan (134 schoolchildren examined)
and "Leposavi¢" (185 schoolchildren examined).

Criteria used in this study and commonly used in thel literature, are those proposed by
Weerhejim et al. These are: demarcated opacity (DO); post-eruptive enamel breakdown; (PEB);
atypical-restoration (AR); extracted molar due to MIH (E-MIH); unerupted teeth (UT) [17].

For patients with demarcated opacities, posteruptive enamel breakdown (PEB) and atypical
fillings, we determined the severity of changes. There are three degrees of severity: mild, moderate
and severe form. Mild form of the tooth mineralization disorder is characterized by stained changes
in the tooth enamel. Moderate form is characterized by changes in color (white / opaque, yellow or
brown) and minimal loss of tooth substance with no need for restoration, or minimally invasive
treatment is sufficient to repair defects. Loss of damaged enamel and dentin which require restoration
represent severe form.

In case when_there were more defects on one tooth, the most severe change was recorded as
valid. Teeth with' more than half erupted crowns were included in the study while lesions less than
Imm were not:

Of statistical tests, Student's t test and x> (Chi-Square) test were used, and the significance test

was performed at the level of probability p <0.01 and p <0.001.

RESULTS

Based on the set aims and with appropriate methodology used in the study, the following results
were collected:

Table 1 shows a comparative analysis of respondents by gender and age in relation to the
occurrence of hypomineralized changes. The frequency of hypomineralized changes in the first
permanent molars and incisors in the examined children in this area was 12.2%. It was found that the

percentage of female respondents with hypomineralization of the first permanent molars and incisors

DOI: 10.2298/SARH160614056 M Copyright © Serbian Medical Society
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Table 1. Distribution of children by gender and age in relation to
the occurrence of molar and incisor hypomineralization.

Boys Girls 8 years 10 years Total sample
M n % n % n % n % n %
There are 38 11.5 49 12.7 31 10.7 56 13.2 87 12.2
No MIH 291 88.5 334 87.3 258 89.3 367 86.8 625 87.8
Total 329 100 383 100 289 100 423 100 712 100

(MIH) was higher than of males, but with no statistically significant difference (x°=0.69, p=0.4058).
Analysis of the MIH prevalence in relation to age has lower values in children aged 8 years (10.7%)
compared to these in respondents aged 10 (13.2%). The analysis of data shows there is no statistically
significant difference (x’=1.01, p=0.314).

When analysing individual criteria for MIH, neither the difference in the frequency of
hypomineralized changes in form of demarcated enamel opacities(x’=1.72, p=0.190) nor in form of
posteruptive enamel breakdown (x’=1.16, p=0.686) due to MIH, is statistically significant in relation
to age groups of children. An atypical restoration is statistically more common in children aged 10
years(x’=8.83, p=0.003) as well as tooth extraction due to hypomineralization (MIH) (y’=8.23,
p=0.004).

A demarcated opacity in molars is statistically more common in children aged 8 years
(*=46.96, p<0.001) whereas both an atypical restoration (x’=18.89, p<0.001) and tooth extraction
due to MIH (x’=12.01, p<0.001) are statistically more common in molars in children aged 10
years.There is no statistically significant difference in either frequency of demarcated opacities in
incisors (x*=2.05, p=0.152) or/in posteruptive enamel breakdown (x°=2.05, p=0.152) in relation to
age groups of children.

A demarcated opacities in teeth with MIH changes is statistically more common in children
aged 8 years (x’=41.61, p<0.001) whereas both an atypical restoration (x*=18.79, p<0.001) and tooth
extraction due to MIH (X2:12.20, p < 0.001) are statistically more common in children aged 10 years.
Posteruptive enamel jbreakdown in all teeth with MIH changes is with no statistically significant

difference in relation to age groups (x2:0.67, p=0.414) (Table 2).

Table 2. Prevalence of MIH per individual criterion.

Children % Molars % Incisives % Teeth with MIH %
MIH criteria Years Years Years Years

8 10 810 8 10 8+10 8 10 8+10 8 10 8+10
Demarcated opacity 107 125 11.8 581 189 329 100.0 912 946 6547 299 427
Lk A D GE NG 45 61 55 276 300 292 00 88 54 228 267 253
breakdown
Atypical restoration 1.7 6.4% 45 114 347" 264 0.0 0.0 0.0 9.4 2957 222
f/ﬁtg‘“ed LT 07 45% 29 29 163" 115 00 00 00 24 138" 96
Unerupted teeth 00 00 00 00 00 00 00 00 00 00 00 00

*p<0.01;  p<0.001
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Frequency of some severity degrees by number of the respondents and affected teeth present in
the respondent’s mouth is shown in Table 3.

Table 3. Frequency of some severity degrees of hypomineralized changes

Mild form 10.7 125 11.8 50.9% 20.1 321 100.0 912 946 59.7* 326 432
Moderate form 3.8 4.5 42 334 347 341 0.0 8.8 54 274 30.0 29.0
Severe form 2.4 8.0% 5.8 15.7 452* 338 0.0 0.0 00 129 37.3* .27.8

Severe form
(present + extracted 3.1 12.5* 8.7 18.1 54.2*% 412 0.0 0.0 0.0 15.0 46.0*  34.8
teeth)

#p<0.001

There is no statistically significant difference in either frequency of mild (x*=0.54; p=0.46) or
moderate form (x’= 0.20, p = 0.65) in relation to age groups of children. Severe form is statistically
more common in children aged 10 years (x’=11.64, p<0.001) as well as severe form with extracted
teeth (x*=19.15, p<0.001).

Mild form in molars is statistically more common in children aged 8 years (x*=35.47, p<0.001)
whereas both severe form (x’=16.58, p < 0.001) and severe form with extracted teeth (x’=36.37,
p<0.001) are statistically more common in molars in children aged 10 years. There is no statistically
significant difference in frequency of moderate form in relation to age groups of children (%*=0.20,
p=0.65). There is no statistically significant difference in either frequency of mild (x’=2.05, p=0.152)
or moderate form (x*=2.05, p=0.152) in incisors in relation to age groups of children.

Mild form in all teeth with MIH changes is statistically more common in children aged 8 years
(x*= 30.94, p<0.001) whereas both severe form (%’=16.48, p<0.001) and severe form with extracted
teeth (x*=34.39, p<0.001) are statistically more common in children aged 10 years. There is no
statistically significant difference in moderate form in all teeth with MIH changes in relation to age

groups (%°=0.03, p=0.86).

The analysis of data
g 4314

BT 40 9Ex) 41 (8EX) has revealed that the upper

40 -

s | 35 (10EX) right (16) and lower left first
hso- - 260 27(1 24(2EX permanent molar (36) are
2% most often affected by
5 | 17 8 years
z 20 15 . .

5 | ®10years | hypomineralized  changes

10
10 - 21.5% in children aged 10
51 21 11 years. In children aged 8
16 11 21 26 36 31 41 46 years, lower left first
Tooth .
* permanent molar (36) is the

Figure 1. Frequency of hypomineralized changes in molars and incisors
per individual teeth and extracted teeth due to MIH.

most common tooth with
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hypomineralized changes. Of all the incisors in both jaws, upper right and upper left central incisors
are most often affected by MIH in both age groups of children. Central lower incisors are slightly
affected by the mentioned changes. Lateral incisors in the upper and lower jaw, in the examined
children, are not affected by the changes. All the teeth extracted due to hypomineralization are molars.
The results have shown that the lower right first permanent molar (46) is the most common extracted
tooth, which is 2.9% of teeth affected by MIH. The upper right (2.6%) and lower left first permanent
molar (2.2%) are also commonly extracted teeth due to MIH, in children aged 10 years, which

represents a statistically significant difference (Figure 1).

DISCUSSION

Analysing and determining the frequency, prevalence and severity of hypomineralization of the
first permanent molars and incisors is not easy. Particularly difficult is the inevitable subjectivity in
assessing the severity of the changes, and also non-standardized criteria used in various studies to
diagnose the disease. However, the current findings of the prevalence of MIH in the northern part of
Kosovo and Metohija are comparable to those from international studies conducted in the same age
groups, which indicates that MIH is a significant problem [14,18,19,20].

Prevalence of hypomineralized defects was first tested in this area and found in 12.2% of the
total children examined. The same percentage of prevalence of MIH, as in our study, was found in
Bosnia and Herzegovina (12.3%) in children aged 12 years [21], while in children aged 8 years, in the
municipality of Foca in 2008, MIH was recorded in 12.8% of the examined children [19].
Approximate percentage of MIH was found in'the study conducted in Italy (Lissone) in 2005 with 8-
year-old children, and was 13.7% [22].The relatively high prevalence of MIH (17.85%) was found in
children aged 6 and 14 in Spain [20]. In 2012 in Turkey, in the study conducted with children aged
between 8 and 11 years, the distribution of MIH was lower (7.7%) [23]. The study done in Libya in
2006 with children aged 7 to 9 years, showed significantly lower percentage of MIH (2.9%) [24].
Also, the study of prevalence of MIH in the permanent dentition in Chinese children aged 12 years in
Hong Kong showed a low prevalence percentage of 2.8% [12]. Analysis of previous epidemiological
studies confirms that, the percentage of MIH prevalence is not negligible. Large differences in the
results on the prevalence of hypomineralization of the molars and incisors in different countries can
be explained by different age groups of the respondents, local environmental factors and different
criteria used in the studies. [13,18,20,25].

The selected children were aged 8 years, because in that age group all four first permanent
molars and incisors were present, prevalence of dental caries wass still low, so there was less chance
that carious lesions mask hypomineralisation. This study also included children aged 10 years to
examine the progression of changes in molars, which largely depend on the posteruptive tooth age or
patient age. By analyzing the results of the hypomineralized changes in this study, it was found that

there was no statistically significant difference in the occurrence of these changes in respondents aged
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8 and 10 years. Contrary to this study, Sonmez et.al. found that MIH was more common in children
aged 8 compared to children aged 11 years (8. 5% versus 6. 5%).[23]

Some studies speculated about the possible significance of gender in the development of MIH.
Studies pointed to a slightly higher prevalence of MIH in male respondents (Jdlevik 2001) [6]. Neither
this, nor the studies in Libya (Fteita et al., 2006) ) [24] nor in Bosnia and Hercegovina (Muratbegovi¢
A. et al., 2007) [21], nor other studies that addressed these issues confirmed gender predisposition
[19,23,25,26].

Review of literature shows that there is little data about individual criteria for MIH. The
prevalence of certain criteria is difficult to compare. Despite the criteria being clearly determined, the
details of the criteria are not clearly defined. One of the first concerns is the size of the lesion. In our
research, we included only defects (opacities), larger than 1mm in diameter. The same criterion,
considering the size of the lesion, was used by Jilevik et al. (2001) to determine the prevalence of
MIH [27]. Some studies included only defects larger than 2mm [21,22,28].

By analysing individual criteria for MIH, in this study, it was-found that demarcated opacity is
the most common, which is in agreement with other studies [19,23)25]." Posteruptive enamel
breakdown was found in 25.3% of the teeth and it was"more common in molars compared to
incisors. This finding is in agreement with other studies because the changes in incisors are not as
extensive as in the first permanent molars and /rarely, except for the colour change, result in
posteruptive enamel breakdown, primarily because of no pressure during mastication [18,25]. An
atypical restoration, in our study, was found in 22.2% of the examined teeth and only in molars. The
same percentage of teeth with an atypical restoration was found in the respondents in Bosnia and
Herzegovina [21]. In the study in Lithuania, atypical restoration was found in 16.9% of the
respondents with MIH [26].

In this study, all teeth extracted due to hypomineralized changes or their complications were
molars. In the study in.the municipality of Fo¢a (2008), tooth extraction due to MIH was found in 5.
6% of children, ite. 19 % of the total number of teeth with MIH, and they were all molars[19]. In a
study from Lithuania there were no teeth extracted due to MIH [26].

Unerupted teeth due to hypomineralized changes were not found in this study. These data are in
agreement with the majority of studies that dealt with MIH [19,22,23,29].

By analysing individual criteria for MIH, in relation to age, it was found that both atypical
restoration’ and tooth extraction due to MIH are statistically more common in children aged 10
years.This finding points to the necessity of early diagnosis of MIH, which will enable timely
prevention and treatment of this condition.

Mild form of hypomineralized changes in this study is the most common in all teeth with MIH.
Compared to all MIH studies, we confirmed that a mild form prevailed [19,23]. Severe form of
hypomineralization was found in 5. 8% of chiildren i.e. 27. 8% of teeth, all of which were molars.

Severe form was not found in incisors. In a study in Sweden in 2001, a similar percentage was
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recorded. Severe form was found in 6.3% of the respondents [27], while significantly lower
percentage in the group of children who lived in the Italian city Lissone (0,4%) [22]. By analysing the
presence of some degrees of severity in relation to age, it was found that the severe form was more
common in children aged 10 years, while the mild form was more common in younger children.There
were no significant differences in the mean values of moderate forms. These results are in agreement
with findings of other authors [18,23,25,30]. Frequent prevalence of severe form in older children can
be explained by the fact that hypomineralized molars, depending on the degree of hypomineralization,
are brittle, fragile and as such prone to posteruptive enamel breakdown under the influence of
chewing forces. Also, due to hypersensitivity to temperature stimuli, children with these changes can
have painful sensations when brushing teeth. This is the reason why they avoid regular oral hygiene
This leads to accumulation of dental plaque, together with rapid progression of caries lesions that
result in crown destruction and tooth loss.

This study confirms the findings of other studies, where the first. permanent molars are most
often affected by MIH changes, while the lateral incisors are the least affected [12,18, 21,29]. When
analyzing the presence of MIH in each tooth, it can be concluded that the upper right (16) and lower
left first permanent molar (36) are most often affected by hypomineralized changes. Data from the
literature suggest that the changes are more common in maxillary incisors [19,23,27,29] which is also

confirmed in our study.

CONLUSION

Hypomineralization of the first permanent molars and incisors is very common in children in
many European countries, as well as in our country, which was confirmed by our study. In this study,
no significant difference in frequency of MIH changes was found in respondents in relation to age and
gender. In relation to the degree of severity of MIH changes, it was found that severe form was more
common in children aged 10 years; while the mild form was more common in younger children.This
finding indicatessthat MIH is inadequately treated and not recognized on time due to the rapid
posteruptive_enamel loss, hypersensitivity of the affected teeth, rapid and early caries progression
(especially in the first permanent molars) and dental fear. Therefore, monitoring teeth eruption and
making an accurate and timely diagnosis of MIH would significantly contribute to better prevention

and treatment of these developmental defects.
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