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ABSTRACT

Introduction: Molar-incisor hypomineralization (MIH) is a 
developmental disturbance that affects first permanent mo-
lars and incisors, with prevalence ranges from 3.6 to 25%. In 
MIH, hypomineralized dental enamel is fragile and can break 
easily leading exposed dentin and causing dental sensitivity 
and caries lesions. The etiological factors are frequently asso-
ciated with childhood diseases during the first three years of 
life. This study was carried out to determine the pattern and 
presentation of molar-incisor hypomineralization in Pakistani 
children visiting Nishtar Institute of Dentistry, Multan.
Materials and Methods: A total of 233 consecutive patients 
ranging in age from 6-11 years presenting with any dental 
problem in Nishtar Institute of Dentistry and fulfilling the 
inclusion and exclusion criteria were included in the study. 
Detailed examination was done in all the patients to demon-
strate the pattern and presentation of Molar Incisor Hypomin-
eralization. 
Results: Among 233 patients, there were 116/233 (49.8%) 
males while females were 117/233 (50.2%). Mean age of the 
patients was 8.51 + 1.59 years. Molar incisor hypominerali-
zation was diagnosed in 35/233 (15.1%) children, whereas no 
feature of MIH was found in 198/233 (84.9%). White patches 
were identified in 19/233 (8.15%) while white lines could be 
observed in 19/233 (8.15%). Brown patches were identified in 
21/233 (9.01%). All the three features were altogether present 
in 11/233 (4.72%) of patients.
Conclusion: MIH is a common problem occurring in as many 
as 15.1% of our children population, predominantly with 
brown patches.

Keywords: Molar Incisor Hypomineralisation, Dental Enam-
el, Caries.

INTRODUCTION
The tooth is a vital organ present in the oral cavity.1 Den-
tal development and mineralization in humans starts before 
birth and continues to adolescence when the permanent mo-
lars complete their mineralization. The first permanent molar 
is the first tooth in the permanent dentition to mineralize, a 
process that starts around birth and is completed at approx-
imately three years of age.2 Histologically, tooth consists of 
Enamel, Dentine, Pulp and Cementum. Enamel develops in 
three phases. First an organic matrix formation, second min-
eralization and maturation is the 3rd one. Disruption at matrix 
formation manifests as hypoplasia while disturbances of min-
eralization results in hypo mineralization of tooth enamel.3 
Dental enamel has a number of properties making it a unique 
tissue. It is the hardest tissue in the body and has a very high 
proportion of inorganic matter, mainly hydroxyapatite. The 
ameloblast has a limited reparative capacity; therefore dis-
turbances occurring during the mineralization of enamel 
will remain as permanent marks.4,5 Clinically, disturbances 

in enamel mineralization may be seen as opaque areas with 
colors ranging from white to yellowish-brown, or as defects 
where no mineralization of enamel has occurred. 
The hard tissue formation of enamel and dentin is, as in 
many biological systems, characterized by a rhythmic ap-
pearance.4 The rate of mineralization is histologically seen 
as incremental lines in enamel and dentin. In the enamel the 
incremental lines are known as Retzius lines. Histological 
studies of dental hard tissues have provided information on 
the timing of their mineralization. Therefore, enamel may 
serve as a kymograph for events occurring during its miner-
alization, which is especially true for histological sections of 
teeth. An epidemiological study in Sweden reported children 
with defective first permanent molars with “cheese molar” 
appearance.5 A defect in dental enamel during development 
is defined as disturbance in hard tissue matrix and its min-
eralization. The major developmental defects in enamel are 
hypomineralization and hypoplasia.6 The molar incisor hy-
pomineralization is qualitative defect and it follows the in-
cremental lines from cuspal to cemento-enamel junction.7,8 
These alterations become visible throughout enamel matu-
ration and might be liable for the distinct decrease in elas-
tic modulus and hardness of the affected enamel.9 The term 
enamel hypomineralization was first coined by Weerheijm 
et al. who defined it as disturbed clinical and morphological 
appearance in the incisal and occlusal surfaces of one of the 
permanent molars and incisors.10 MIH is actually a serious 
drawback for both the dentist and affected child because of 
high incidence of sensitive teeth, caries and expensive treat-
ment.11

Many epidemiological studies have reported that children 
with MIH undergo more dental treatment.12,13 First molars 
should be monitored carefully in order to early diagnosis 
and timely treatment for MIH. Regarding all the above men-
tioned facts, MIH is a greatest challenge for the restorative 
dentist because it has a notable impact on oral health. There-
fore this study was carried out to describe the pattern and 
presentation of MIH in local population.

MATERIALS AND METHODS
This descriptive cross sectional study was carried out in 
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Operative Dentistry Department of Nishtar Institute of Den-
tistry, Multan. After getting informed consent, 233 subjects 
were selected by following non-probability purposive tech-
nique. 
Patients were examined clinically by two dentists. Molars 
and incisor teeth were dried and examined with a front sur-
faced mouth mirror and an explorer which was drawn across 
the surface to detect any interruptions in the surface continu-
ity. The FDI index was used to classify the defects.14 The ob-
servations were written down on a modified data recording 
sheet. Data was entered and analyzed using SPSS 20.0. This 
study was certified and approved by Institutional Research 
and Ethical review Committee of Nishtar Institute of Den-
tistry Multan, Pakistan.

RESULTS
Among 233 children, there were 116/233 (49.8%) males 
while females were 117/233 (50.2%). Mean age of the pa-
tients was 8.51 + 1.59 years. Molar incisor hypomineraliza-
tion was diagnosed in 35/233 (15.1%) patients by presence 
of any one of the below mentioned three features whereas no 
feature of MIH was found in 198/233 (84.9%). White patch-
es were identified in 19/233 (8.15%), with 6/19 (31.5%) fe-
males and 13/19 (68.5%) males. White lines were identified 
in 19/233 (8.15%), with 9/19 (47.3%) females and 10/19 
(52.7%) males. Brown patches were observed in 21/233 
(9.01%), with 13/21 (61.9%) females and 8/21 (38.1%) 
males. All the three patterns were present in 11/233 (4.72%) 
patients (Table 1).

DISCUSSION
In our study there were 233 patients in total. The number of 
males and females was almost equal. There were 116 males 
which constituted 49.8% of the patient population while 
females were 117 which constituted 50.2% of the patient 
population. Mean age of the patients was 8.51 + 1.59 years. 
This was due to the inclusion criteria in which we selected 
children ranging in age from 6 to 11 years only. In our study 
population molar incisor hypomineralization was diagnosed 
in 35 patients who constituted 15.1% of the total population 
we surveyed. These patients were diagnosed on the basis of 
presence of any of the features of MIH including white lines, 
white patches or brown patches on their molar teeth. One 
hundred and ninety eight patients which constituted 84.9% 
of the population had no MIH. In another study conducted in 
India15, 1366 of 8-12 year old children were examined; 230 

children were examined in the hospital and the remaining 
1,136 in their schools. The age range of the children exam-
ined was 8-12 yrs. The mean age of the total sample was 
10.4 years. Of the study sample, 612 (44.80%) were females 
and 754 (55.20%) males which is similar to that observed in 
our study. Out of the total number of children examined (n 
= 1,366), 126 were diagnosed with MIH, revealing a preva-
lence of 9.22% in the rural areas of Gandhinagar. In another 
study, 3,518 patients of age 5.5 to 12 year were examined; 
there were 360 (10.2%) children with MIH, 211 (58.6%) fe-
males and 149 (41.4%) males, with 1,926 affected teeth.16

Molar incisor hypomineralization was diagnosed in 35/233 
(15.1%) patients by presence of any one of the below men-
tioned three features whereas no feature of MIH was found 
in 198/233 (84.9%) in current study. And when the frequen-
cy of various characteristics in the study population was not-
ed it was found that brown patches were the most frequently 
encountered feature present in 21/233 (9.01%) of the popu-
lation. White patches and white lines were found with equal 
frequency and were present in 19/233 (8.15%) of the study 
population. All the three features were present in 11/233 
(4.72%) of patients. Fteita et al. examined 378 patients and 
reported the mean value of 1.5% for demarcated opacities in 
their first molars. MIH lesions were seen in first molars in 
only 1.1% of the children (tooth frequency) and every lesion 
was mild. Six children (1.6%) had diffuse opacities and 3 
children’s (0.8%) had hypoplastic defects in their first mo-
lars.17

Similarly COSTA-SILVA et al. reported a frequency of MIH 
in 19.8%of their study population. The mainstream of the de-
fects were demarcated opacities with no post-eruptive struc-
tural loss, which has been assessed as mild defects. Children 
with MIH had elevated DMFT values.18 Another study con-
ducted in Italy reported that thirty-nine children (13.7%) 
had MIH and the most common type of defects, which were 
observed in 19.4% of the children’s, were demarcated opac-
ities. Diffuse opacities were seen in 6.6% of the children and 
were observed in 4.4%, 4.0%, 3.8% and 2.4% of the lower 
first molars, upper central incisors, first molars and laterals, 
accordingly. Hypoplasia noted only in 1.3% of the children 
and hypoplastic defects in all tooth types were uncommon.19

Dietrich and his colleagues reported that demarcated opac-
ities in children were observed in (5.6%) of MIH children 
with at least one first molar involvement.19 GHANIM et al. 
stated that 18.6% of children had minimum one affected first 
molar or first molars and incisors and were counted as hav-
ing MIH. Demarcated creamy white opacities were the most 
common lesion type observed in children.20 These all previ-
ously conducted studies are quite contrary in findings to the 
results of the present study.
For children with frequent illnesses in the first years after 
birth and children’s with opacities on erupted incisors or mo-
lars it is strongly recommended to raise the rate of dental 
check-ups throughout the period of erupting first permanent 
molars.

CONCLUSION
MIH is a significant clinical problem that frequently involves 
both the specialist pediatric dentists and general dentist. The 

Characteristic Frequency Gender
White patches 19/233 

(8.15%)
Males = 13/19 (68.5%)
Females = 6/19 (31.5%)

White lines 19/233 
(8.15%)

Males = 10/19 (52.7%)
Females = 9/19 (47.3%)

Brown Patches 21/233 
(9.01%)

Males = 8/21 (38.1%)
Females = 13/21 (61.9%)

All features 11/233 
(4.72%)

Males = 6/11 (54.6%)
Females = 5/11 (45.4%)

Any feature 35/233 
(15.1%)

Males = 19/35 (54.2%)
Females = 16/35(45.7%)

Table-1: Frequencies of various patterns of molar incisor 
hypomineralisation
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prevalence of MIH in this study was high in comparison to 
other previous epidemiological reports. Molar incisor hypo-
mineralization is a common dental problem in our setup af-
fecting as many as 15.1% of the children with predominantly 
brown patches of lesion.

ACKNOWLEDGMENTS
Authors acknowledge all the staff of Operative Dentistry and 
Diagnostic Departments of NID Multan for their kind co-op-
eration, technical and logistic support.

REFRENCES 
1.	 Iqbal MP. The Dental Caries, Operative Dentistry Brief 

Concepts, New Ideas. 1st  Ed. Multan Cantt-Pakistan: 
Nuray Publications;1996:33-44.

2.	 Reid DJ, Dean MC. Variation in modern human enamel 
formation times. J Hum Evol. 2006;50:329-46.

3.	 Ten B. Cate’s Oral Histology, Enamel: composition, 
formation and structure. 7th Edition.  St Louis: Mosby; 
2008:141-190.

4.	 Simmer JP, Papagerakis P, Smith CE, Fisher DC, Roun-
trey AN, Zheng L, et al. Regulation of dental enamel 
shape and hardness. J Dent Res. 2010;89:1024-38.

5.	 Fagrell TG. Aetiology of severe demarcated enamel 
opacities: an evaluation based on prospective medi-
cal and social data from 17,000 children. Swed Dent J 
2011;35:57-67.

6.	 FDI Commission on Oral Health Research & Epidemi-
ology. A review of the developmental defects of enam-
el index (DDE Index). Commission on Oral Health, 
Research & Epidemiology. Report of an FDI Working 
Group. Int Dent J. 1992;42:411-26.

7.	 Farah R, Drummond B, Swain M, Williams S. Linking 
the clinical presentation of molar-incisor hypomin-
eralisation to its mineral density. Int J Paediatr Dent. 
2010;20:353-60.

8.	 Xie Z. Transmission electron microscope characterisa-
tion of molar-incisor hypomineralisation. J Mater Sci 
Mater Med. 2008;19:3187-92.

9.	 Fagrell TG. Chemical, mechanical and morphological 
properties of hypomineralized enamel of permanent 
first molars. Acta Odontol Scand. 2010;68:215-22.

10.	 Weerheijm KL. Molar incisor hypomineralization 
(MIH): clinical presentation, aetiology and manage-
ment. Dent Update. 2004;31:9-12. 

11.	 Chan YL. Degraded prism sheaths in the transition re-
gion of hypomineralized teeth. J Dent. 2010;38:237-44.

12.	 Brook AH. Multilevel complex interactions between 
genetic, epigenetic and environmental factors in the ae-
tiology of anomalies of dental development. Arch Oral 
Biol. 2009;54:1879-1506.

13.	 Chawla N. Clinical studies on molar-incisor-hypomin-
eralisation part 1: distribution and putative associations. 
Eur Arch Paediatr Dent. 2008;9:180-90.

14.	 Brook AH, Smith JM. Hypoplastic Enamel Defects and 
Environmental Stress in a Homogeneous Romano-Brit-
ish Population. Euro J Oral Sci. 2006;114:370-4.

15.	 Parikh DR, Ganesh M, Bhaskar V. Prevalence and char-
acteristics of Molar Incisor Hypomineralisation (MIH) 
in the child population residing in Gandhinagar, Guja-
rat, India. Eur Arch Paediatr Dent. 2012;13:21-6.

16.	 Lygidakis NA. Molar-incisor-hypomineralisation 
(MIH). Retrospective clinical study in Greek children. I. 
Prevalence and defect characteristics. Eur Arch Paediatr 

Dent. 2008;9:200-6.
17.	 Fteita D, Ali A,   Satu Alaluusua S. Molar-incisor hy-

pomineralization (MIH) in a group of school-aged chil-
dren in Benghazi, Libya. European Archives of Paediat-
ric Dentistry. 2006;1:92.

18.	 Da Costa-Silva Cm, Jeremias F, De Souza Jf, De Cás-
sia Loiola Cordeiro R, Santos-Pinto L, Cilense Zuanon 
Ac. Molar incisor hypomineralization: prevalence, se-
verity and clinical consequences in Brazilian children. 
International Journal of Paediatric Dentistry. 2010;20: 
426–434.

19.	 Dietrich G, Sperling S, Hetzer G. Molar incisor hypo-
mineralisation in a group of children and adolescents 
living in Dresden (Germany). Eur J Paediatr Dent. 
2003;4:133-137.

20.	 Ghanim A, Morgan M, Marino R, Bailey D, Manton D. 
Molar-incisor hypomineralisation: prevalence and de-
fect characteristics in Iraqi children. International Jour-
nal of Paediatric Dentistry. 2011;21:413–421.

Source of Support: Nil; Conflict of Interest: None

Submitted: 22-01-2016; Published online: 12-02-2016


