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Abstract: Molar-incisor hypomineralization (MIH) is a prevalent developmental dental condition affecting the first permanent molars and incisors,
leading to enamel defects, hypersensitivity, and increased risk of dental caries. Early detection is essential for timely management and prevention of
complications. Objective: To determine the frequency of molar-incisor hypomineralization (MIH) in children visiting the Department of Operative
Dentistry & Endodontics at Hamdard University Dental Hospital Karachi with complain of pain & sensitivity. Methodology: This cross-sectional
study was conducted over six months and included 180 children presenting with complaints of pain, sensitivity, discoloration, or caries in one or more
first permanent molars with or without involvement of incisors. Participants were selected using consecutive sampling. The diagnosis of MIH was
based on criteria set by the European Academy of Paediatric Dentistry (EAPD). It included clinical examination for demarcated opacities, post-
eruptive enamel breakdown, atypical restorations, and extractions of first permanent molars. Informed consent and assent were obtained from
participants and their guardians. Data analysis was performed using SPSS Version 23, with quantitative data summarized as means and standard
deviations and qualitative data as frequencies and percentages. Chi-square and Fisher’s exact tests were used for associations, with significance set
at p <0.05. Results: The mean age of participants was 11.66 + 2.73 years. The prevalence of MIH was 3.9%. Demarcated opacities were observed in
2.8% of participants, post-eruptive enamel breakdown in 2.2%, atypical restorations in 1.7%, and extractions of first permanent molars in 1.7%. MIH
was more common in females (71.4%) than males (28.6%), and 85.7% of cases occurred in the 8-12-year age group. However, no significant
associations were found between MIH and age or gender. Conclusion: The study highlights a low prevalence of MIH in the local population, with
most cases occurring in younger children. Early diagnosis and intervention are crucial to managing this condition effectively and preventing long-
term complications.
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Introduction

The word molar-incisor hypomineralisation (MIH) was introduced by
Weerheijm et al. in 2001 to characterize the clinical manifestation of
enamel hypomineralization for systemic origin, impacting one or more
1st permanent molars often in conjunction with affected incisors. Several
terms, including non-fluoride enamel opacities, internal enamel
hypoplasia, non-endemic mottling of enamel, idiopathic enamel opacities,
and cheese molars refer to the condition. Estimates indicate that molar-
incisor hypomineralisation (MIH) impacts approximately one in six
children globally (1, 2).

During clinical examination, the teeth impacted by molar incisor
hypomineralization exhibit a soft, delicate, and porous texture,
resembling discolored chalk or aged Dutch cheese. The affected enamel
exhibits white, whitish-yellow, or yellowish-brown colors and typically
presents a distinct boundary separating the affected areas from the healthy
enamel. Compromised teeth’ delicate, porous enamel readily disintegrates
under the pressure of chewing forces (3). The occurrence of MIH differs
based on the country of origin. Reports documenting MIH across various
countries globally indicate that prevalence rates range from 2.8% to
40.2%.% (4). The occurrence of MIH within the Chinese population was
identified to be as low as 2.5%. (5). Studies in Brazil, Germany, Irag, and
Spain reported prevalence rates ranging from 10.1% to 21.8%. (6, 7). In
contrast, countries such as India and Iran showed rates of MIH at 6.31%
and 12.7%, respectively. A recent study in southern Punjab, Pakistan,
identified a prevalence of MIH at 3.33% in that region (7).

Numerous pre- and perinatal conditions have been linked to the cause of
MIH (7-10). Several medical factors, including prenatal, perinatal, and
postnatal conditions, low birth weight, use of antibiotics, and exposure to
toxins during breastfeeding, may contribute to MIH. However, the precise
etiology of MIH remains unproven (6-10), and treating hypomineralized
teeth presents a challenge in clinical settings. The challenges arise from
the porosity of the hypomineralized enamel, the propensity for the clinical
crown to deteriorate under standard occlusal function, and the persistent
inflammation of pulpal tissues, all of which complicate the effective
administration of anesthesia for these teeth. The lower mineral quality of
these teeth can complicate the retention of restoration, and in severe
instances, extraction of the teeth that are impacted may be necessary (11).
Considering all the aforementioned facts, MIH presents a significant
challenge for restorative dentists due to its considerable effect on oral
health. This study aimed to assess the frequency of molar-incisor
hypomineralization in children attending the Department of Operative
Dentistry & Endodontics at Hamdard University Dental Hospital Karachi.
This research aims to raise awareness within the local community and the
dental profession about the rising incidence of molar-incisor
hypomineralization, facilitating early detection and diagnosis, which is
crucial for preventing potential complications. This study will enable us
to assess the prevalence of this condition within the local population
attending our teaching institute.
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Methodology

After obtaining ethical approval, the study was conducted as a cross-
sectional investigation at the Department of Operative Dentistry &
Endodontics, Hamdard University Dental Hospital Karachi. The study
spanned six months, from 30-04-2023 to 30-10-2023. It included children
aged 8 to 16 years presenting with complaints of pain, sensitivity,
discoloration, or caries involving one or more first permanent molars with
or without the involvement of incisors. A total of 180 participants were
included using a consecutive sampling technique. The sample size was
calculated using OpenEpi software with an assumed frequency of MIH at
4.4%?"2, a margin of error of 3%, and a 95% confidence interval.

Clinical examinations were performed by a trained examiner on all
children in a dental chair under appropriate lighting conditions, using a
mirror, dental explorer, and dental light. Diagnostic criteria were based
on the European Academy of Paediatric Dentistry (EAPD)
recommendations. Before the examinations, teeth were cleaned using
prophylactic paste and a rotary brush, and fissures were further cleaned
with a dental explorer to ensure accurate assessment. Teeth were kept wet
during the examination to avoid misdiagnosis due to drying effects. The
examiner assessed the first permanent molars and incisors for demarcated
opacities, post-eruptive breakdown, atypical restorations, and extractions
of the first permanent molars. MIH was diagnosed if one or more first
permanent molars, with or without associated incisors, met the criteria. A
second expert re-examined diagnosed cases to minimize bias.

Informed consent was obtained from parents, and assent was secured from
children before their participation. Exclusion criteria included refusal to
participate, generalized opacities affecting all teeth, fluorosis involving
teeth beyond the target molars and incisors, opacities unrelated to MIH
(suchas those due to trauma or infection), and cases involving generalized
developmental conditions like amelogenesis imperfecta.

Data collected included demographic information and clinical features
related to MIH. Quantitative variables such as age were summarized as
means and standard deviations. In contrast, qualitative variables were

evaluate associations, with a p-value of <0.05 considered statistically
significant. Data analysis was performed using SPSS Version 23.

Results

The study included 180 participants aged between 8 and 16 years, with a
mean age of 11.66 + 2.73 years. The age distribution showed that 58.9%
of the participants were between 8 and 12 years, while 41.1% were aged
13 to 16. (Figure 1) Regarding gender, 102 participants (56.7%) were
male, and 78 (43.3%) were female. (Table 1) The clinical features
observed among the participants included demarcated opacities in 5 cases
(2.8%), post-eruptive enamel breakdown in 4 cases (2.2%), atypical
restorations in 3 cases (1.7%), and extracted first molars in 3 cases (1.7%).
(Table 2) The frequency of molar-incisor hypomineralization (MIH) was
found in 7 participants (3.9%), while the remaining 173 participants
(96.1%) did not exhibit MIH. (Table 3)

When exploring the association of MIH with demographics, among the
MIH-positive cases, 2 participants (28.6%) were male, and 5 participants
(71.4%) were female (p = 0.12). Age-wise, 6 participants (85.7%) with
MIH were in the 8 to 12 years age group, while 1 participant (14.3%) was
in the 13 to 16 years age group (p = 0.14). (Table 4)

e

= 8t0 12 Years

= 13 to 16 years
Figurel  Age distribution

Table 1 Gender distribution

presented as frequencies and percentages, including the presence of Gender Frequency Percent
demarcated opacities, post-eruptive enamel breakdown, atypical Male 102 56.7
restorations, and extracted first molars. The normality of the data was Female 78 433
tested using the Shapiro-Wilk test. Stratification of data by age and gender Total 180 1000
was performed, and chi-square or Fisher's exact tests were used to i
Table 2 Clinical features of patients
Clinical Features of Patients Frequency Percentage
Demarcated opacities Seen 5 2.8%
Not seen 175 97.2%
Post-eruptive enamel breakdown Seen 4 2.2%
Not seen 176 97.8%
Atypical restoration Seen 3 1.7%
Not seen 177 98.3%
Extracted first molar Seen 3 1.7%
Not seen 177 98.3%
Table 3 Frequency of molar incisor hypomineralization
Molar incisor hypomineralization Frequency Percent
Yes 7 3.9
No 173 96.1
Total 180 100.0
Table 4 Association of molar incisor hypomineralization with demographics
Demographics Molar incisor hypomineralization P value
Yes No
Frequency Percentage Frequency Percentage
Gender Male 2 28.6% 100 57.8% 0.12
Female 5 71.4% 73 42.2%
Age distribution 8012 6 85.7% 100 57.8% 0.14

(Years)
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Discussion

The frequency of molar-incisor hypomineralization (MIH) in this study
was found to be 3.9%, which aligns with findings from several regions
that reported varying prevalence rates of MIH globally. For instance,
Abdalla et al. noted a prevalence of 20.1% in Sudanese children, with
demarcated opacities being the most common defect (69.9%) in affected
teeth. While our study reported a lower prevalence, similar characteristics
of hypomineralized enamel, such as demarcated opacities, were observed
at a much lower rate of 2.8% (14). This discrepancy could stem from
differences in the studied populations, methodologies, or diagnostic
criteria. Abdalla et al. also highlighted a high occurrence of maxillary
incisors being affected, which was not explicitly explored in our dataset
but could provide valuable insights into the anatomical distribution of
MIH defects (14).

The age distribution in our study revealed that 85.7% of MIH cases
occurred in children aged 8 to 12 years, consistent with reports
emphasizing the critical age range for detecting MIH due to the eruption
timing of permanent first molars and incisors. A literature review by Pérez
Navarro et al. also highlighted that children in this age group are more
likely to show the clinical signs of MIH since these teeth are newly
erupted and more vulnerable to structural breakdown (15). Similarly,
Mohamed et al. observed that MIH is prevalent among younger children
with special healthcare needs, further underscoring the significance of
early diagnosis and intervention (16). Our findings align with this pattern,
indicating the importance of targeted screening in younger populations.
Gender analysis in this study showed a slightly higher prevalence of MIH
in females (71.4%) compared to males (28.6%), although the association
was not statistically significant. This trend mirrors findings in some
regional studies, such as Ortega-Luengo et al., who observed a higher
prevalence of MIH in girls (60.71%) in Madrid, Spain (17). The reasons
for this discrepancy could be multifactorial, involving potential biological
differences in enamel development or sociocultural factors influencing
health-seeking behavior. However, other studies, such as Afshari et al.’s
systematic review in Iran, reported no significant gender-based
prevalence differences, suggesting that the role of gender in MIH
prevalence might vary by region (18)

In terms of clinical features, demarcated opacities, post-eruptive enamel
breakdown, and atypical restorations are hallmark characteristics of MIH.
Our study reported low frequencies for these features: demarcated
opacities (2.8%), post-eruptive enamel breakdown (2.2%), and atypical
restorations (1.7%). These findings contrast with several global studies
where these features are more prominent in MIH cases. For instance, in
Sudan, Abdalla et al. found demarcated opacities in most MIH cases,
indicating that this feature remains a primary diagnostic marker
worldwide (14). Similarly, Nisii et al. observed a high frequency of post-
eruptive breakdown and demarcated opacities in Italian children,
emphasizing the importance of these clinical features in identifying MIH
(19). The lower frequency in our sample could be attributed to the overall
low prevalence of MIH in the studied population.

The extraction of the first permanent molars due to MIH was observed in
1.7% of our participants. This finding aligns with other studies
emphasizing the severe consequences of untreated MIH, including tooth
loss and the need for atypical restorations (15-17). Studies by Mohamed
et al. and Ortega-Luengo et al. reported similar observations, linking the
severity of MIH with increased extraction and dental intervention (16,
17). These findings highlight the clinical burden of MIH, especially in
severe cases, and the importance of preventive strategies and early
management.

Comparing the prevalence of MIH globally, Pérez Navarro et al. reported
a global prevalence of 9.4%, with regional variations ranging from 4.9%
in Africa to 17.7% in America (15). Our findings fall below these
estimates, particularly the African regional prevalence, which might
reflect the smaller sample size and local differences in risk factors such
as environmental or genetic predispositions. Furthermore, Mohamed et al.

and Afshari et al. discussed the role of prenatal, perinatal, and postnatal
factors in MIH development, including childhood illnesses, antibiotic use,
and nutritional deficiencies, which could contribute to regional disparities
in prevalence (16-18). These factors were not directly explored in our
study but represent an area for future investigation.

Conclusion

In conclusion, the study highlights the frequency of molar-incisor
hypomineralization (3.9%) in the examined population, with clinical
manifestations such as demarcated opacities and post-eruptive enamel
breakdown occurring infrequently. MIH was more prevalent in younger
children aged 8-12 years and showed a slight, non-significant gender
disparity towards females. These findings underscore the importance of
early detection and targeted interventions to manage MIH effectively and
prevent its long-term complications.
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