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INTRODUCTION

ABSTRACT
Background

Molar incisor hypomineralisation is defined as the hypomineralisation of systemic
origin of one to four permanent first molars, and frequently associated with affected
incisors. Till date, there is no data available on molar incisor hypomineralisation in
any parts of Nepal.

Objective

To determine the prevalence and characteristics of Molar incisor hypomineralisation
in 7 to 12 years old school children of Kavre.

Method

A total of 749 school children of age 7 to 12 years from four different randomly
selected schools with at least one of the first permanent molars fully or partially
erupted were evaluated using European Academy of Paediatric Dentistry criteria for
molar incisor hypomineralisation. The examinations were conducted at respective
schools by a single calibrated examiner.

Result

Molar incisor hypomineralisation was present in 13.7% of children. No gender
differences were found.The mild type of defect (without structural loss of tooth)
was the most prevalent type of molar incisor hypomineralisation with white/creamy
demarcated opacities more frequent than yellow/brown demarcated opacities. Post
eruptive breakdown was more in boys than in girls and this difference was statistically
significant (p<0.05). Also, maxillary molars were affected more than mandibular
molars and this difference was also statistically significant (p<0.05).

Conclusion

The prevalence of molar incisor hypomineralisation in Kavre was 13.7%.Demarcated
opacities were more prevalent than breakdown. The hypomineralised defect was
more prevalent in maxillary teeth than in mandibular teeth. The severity of defect
increased with age and there was no difference in prevalence between girls and boys.
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The term molar incisor hypomineralisation (MIH) was
suggested by Weerheijm et al in 2001 and he defined it
as hypomineralisation of systemic origin of one to four
permanent first molars, frequently associated with affected
incisors.!

Clinically the severity of the MIH lesion may vary from white
to yellow/ brownish demarcated opacities to structural loss
under masticatory forces.? This post eruptive breakdown

(PEB) exposes the dentin which can be extremely sensitive
and due to this, children cannot carry out the oral hygiene
effectively and makes the tooth vulnerable to rapidly
progressing caries. Children with the condition are also at
risk of developing dental phobias and presenting behavior
management problems.?

A variety of causes have been described for MIH, both
environmental and genetic.*> MIH may be acquired as a
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result of prenatal, perinatal and post natal iliness, low birth
weight, antibiotic consumption and toxins from breast
feeding. The relevance of each event is difficult to establish
as many of those events can happen more than once during
early childhood.®

The prevalence of MIH varies considerably throughout
the world ranging from 2.4% in China to 40.2% in Brazil.”®
Majority of the study are being done in Europe, few in
China, Libya, Australia, Kenya and Brazil and none in
Nepal.>**

Therefore, the purpose of the study was to determine the
prevalence of MIH in 7 to 12 years children in Kavre, Nepal.
Other aim is to determine the characteristics of MIH in the
population.

METHODS

A descriptive cross-sectional study was done in four
different schools of Kavre district from January 10 to
February 10, 2014. The schools were randomly selected.
All the students who were 7 to 12 years old were examined
and the total sample was 749. The principal, parents/
guardians and the students who participated in the study
were informed about the study and their written consent
was taken.

The research was conducted with approval of Kathmandu
University School of Medical Sciences Institutional Review
Committee (KUSMS/IRC).

The inclusion criteria were 7 to 12 years children with at
least one of their permanent first molars and or incisors are
fully or partially erupted (minimum 1/3" of clinical crown
height). Children with generalized developmental defect
such as amelogenesis imperfecta were excluded.

The natural level of fluoride in all the four community
water was below 0.25ppm. This data was obtained from
Department of Community Programs, Dhulikhel hospital.
This data collection by Department of Community Programs
was done for a project on ‘Fluoride mouth rinsing program
in Nepal’ conducted in the year 2013 (ongoing research).

Before initiation of the study, a calibration exercise was
carried out for the examiner with the help of the Paediatric
dentist. A set of 20 photographs including both MIH and
other enamel developmental defects was used to calibrate
the examiner and the exercise was repeated after one
month. Using Kappa test, inter- and intra- examiner
agreement for MIH were reported as 0.78 and 0.88
respectively.

Dental examinations were performed in the classroom
using a mouth mirror and explorer under a headlight. Teeth
were wiped with gauze when necessary to remove plaque
or the food accumulations. Surfaces that were examined
were the buccal, lingual/ palatal and occlusal surface of
permanent first molars and labial surfaces of upper and
lower incisors.

All data were collected in a record chart designed for this

study in which European Academy of Paediatric Dentistry
(EAPD) recommendation criteria was used for scoring MIH
which included the codes form 0 to 10 (Table 1).% During
the analysis we supposed the unerupted tooth also did
not have MIH; thus code 6 was also considered as code 0.
Also, both the white/creamy demarcated opacities, with
PEB and yellow/brown demarcated opacities, with PEB
were included in the group of teeth with PEB. Tooth with
PEB was considered having more severe MIH than with
demarcated opacities.

Table 1. Criteria for scoring MIH according to European Academy
of Paediatric Dentistry.

Code Criteria
0 Enamel defect free
1 White/creamy demarcated opacities, no PEB
1a White/creamy demarcated opacities, with PEB
2 Yellow/brown demarcated opacities, no PEB
2a Yellow/brown demarcated opacities, with PEB

Atypical restoration
4 Missing because of MIH

Partially erupted(i.e., less than 1/3 of the crown
height) with evidence of MIH

6 Unerupted or partially erupted with no evidence of
MIH

7 Diffuse opacities (not MIH)

8 Hypoplasia (not MIH)

9 Combined lesion (diffuse opacities/ hypoplasia with
MIH)

10 Demarcated opacities in incisors only

The collected data were analysed using the SPSS package
version 17.0 (SPSS Inc, Chicago, IL, USA). A descriptive
analysis of the prevalence and distribution of the clinical
recordings were performed. Fischer’s exact test and chi
square test were applied. A p value <0.05 was considered
as statistically significant.

RESULTS

Among the 749 accessed children of age group 7 to 12
years, two were excluded due to presence of amelogenesis
imperfecta. Therefore, a total of 747 children were included
in the study.

The prevalence of MIH was found to be 13.7% (102
children). The distribution pattern and prevalence of MIH
are summarized in Table 2.

Table 2. Distribution and prevalence of MIH by gender.

Affected Gender Total
Boys Girls

*Only molars 4 11 14

*Molars and incisors 50 37 87

+Total MIH 54 48 102

Total non-MIH 288 357 645

*Fisher’s-Exact test, p=0.047; + Fisher’s-Exact test, p=0.134
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Involvement of molar without involvement of incisor(s)
was more prevalent in girls and the combined involvement
of molar and incisor(s) was more prevalent in boys. This
difference was statistically significant (p<0.05) (Table 2).
Although boys were more affected than girls with MIH,
there was no statistically significant difference (p>0.05)
(Table 2).

The involvement of incisor was increased with the increase
in number of affected molar and this difference was
statistically significant (p<0.05) (Table 3).

Table 3. Distribution pattern of affected first molars and incisors.

Number Number of incisors involved Total
i‘:‘fv':)'l"’,':; 0 1 2 3 4 5 6 7 8

1 1 0 2 0 0 0 0 0 2 5

2 1 1 0 3 1 0 2 2 0 10
3 0 2 3 1 1 1 3 0 0 11
4 14 1 8 5 19 6 12 0 11 76
Total 16 4 13 9 21 7 17 2 13 102

Pearson’s chi square test, p=0.001

The severity of the defect varied from demarcated enamel
opacities to structural loss of tooth i.e. the post eruption
breakdown (PEB).The mild type of defect (without structural
loss of tooth) was the most prevalent type of MIH with
white/creamy demarcated opacities more frequent than
yellow/brown demarcated opacities (Table 4).

Table 4. Distribution of molar incisor hypomineralisation defect
by its type.

Defect type No of mo- % No of inci- %
lars sors

No defect 2627 87.91 5567 93.15

White/creamy de- 161 5.38 325 5.43

marcated opacities,

no PEB

Yellow/brown de- 121 4.04 23 0.38

marcated opacities,

no PEB

Demarcated opacities, 75 2.51 19 0.31

with PEB

Partially erupted with 4 0.13 42 0.70

evidence of MIH

Total 2988 100 5976 100

The post eruptive breakdown was more in boys than in
girls and this difference was statistically significant (p<0.05)
(Table 5). Furthermore, as the age of the children increased,
more was the number of teeth with PEB observed. This
difference was also statistically significant (p<0.05) (Table
6).

Among the molars involved by MIH(408), 79.3% (79) had
PEB whereas only 7.4% (61 out of 816) of incisors had PEB.

Maxillary molars were affected more than mandibular
molars by MIH and this difference was also statistically
significant (p<0.05) (Table 7).

Table 5. Distribution of post eruptive breakdown (PEB) by
gender.

Sex PEB present PEB absent Total
Girls 25 29 54
Boys 31 17 48
Total 56 46 102

Pearson’s chi square test, p=0.011

Table 6. Distribution of post eruptive breakdown (PEB) with age.

Age No of children No of children Total
with PEB without PEB
7 4 5 9
8 6 7 13
9 8 11 19
10 11 9 20
11 12 9 21
12 15 5 20
Total 46 46 102

Pearson’s chi square test, p=0.006

Table 7. Distribution of MIH in maxillary and mandibular arch.

No of Mandibular Molars
No defect Defect in Defect in Total

[ one molar both mo-
©
g lars
> No defect 0 0 4 4
.%.: Defect in one 4 4 7 17
g molar
S Defect in both 2 6 75 81
z° molars
Total 6 10 86 102
Pearson’s chi square test, p=0.00
DISCUSSION

This study shows the prevalence of MIH among school
children in Kavre district of Nepal to be 13.7%. This was
greater than that observed in Chinese children and
comparable to data obtained from Italy and Bosnia
and lower than that reported from Swedish and Danish
children.”1%1¢18 The wide range of prevalence rate in other
study could be related to difference in ethnic and age group
and the different diagnostic criteria involved. The present
study used the MIH diagnosis criteria established by EAPD
in 2003 and single calibrated examiner was involved during
the examination to avoid inter-examiner bias.*

The children of age group of 7 to 12 years were selected
because at this age at least one of the first molar would
have erupted and also the risk of defect in the enamel
being masked by large carious region in later age would
be minimized. As the unerupted teeth were considered to
have no defect, due to difficulty in prediction, this might
have however have caused the underestimation of the
prevalence in the current population.

In this study finding, there were no difference in the
number of girls and boys with MIH which is in agreement
with other authors.1%16171920 The prevalence of combined
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molar and incisor defect were more than defect only in
molar. The relationship between the number of affected
molar and number of incisor involved by the defect was
also in agreement with other reports but in the study done
by Kotsanos et al this relation was not found.?*%?! This may
be because of small sample size in their study.

It was confirmed in previous studies that optimal
concentration of fluoride in drinking water (0.7-1.2ppm)
was not implicated in etiology of MIH.?2?* The fluoride of
natural drinking water content in all four communities
was less than 0.25ppm which was less than the optimal
concentration. But, it is beyond the scope of this study to
find the relation between amount of fluoride in drinking
water and occurrence of MIH and further research is
required on this matter.

The varying degree of enamel defect in the permanent
first molars in individual children suggests that not all the
teeth are equally sensitive to developmental disturbances.
The severity of the defect as measured by PEB increased
along with the age of the child which could suggest that the
hypomineralised lesion are not statici.e. as the child grows,
the mild defect can worsen leading to clinical detection
of structural loss. Also, as in other studies, boys had
significantly more number of teeth with PEB than girls.®®
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