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Abstract

This study investigates the prevalence and severity of molar-incisor hypomineralization (MIH) in
patients with unilateral cleft lip and palate (CLP) compared to age-matched controls. MIH, a dental
abnormality affecting enamel, is underexplored in the context of CLP. A retrospective analysis was
conducted on records of 47 non-syndromic unilateral CLP patients and 25 controls, with MIH assessed
via intraoral photographs. Statistical analyses included Pearson chi-square, Mann-Whitney U, and
Wilcoxon Signed-Rank tests. Results indicated higher MIH scores in CLP patients, especially in molars,
with no significant differences for mandibular incisors between groups. Within CLP patients, MIH
scores were similar between cleft and non-cleft sides except for maxillary lateral and central incisors.
The prevalence of MIH was notably higher in the CLP group, corroborating existing literature on the
higher incidence of dental anomalies in these patients. These findings emphasize the need for preventive
dental measures and refined criteria for MIH diagnosis in CLP patients to ensure accurate assessment
and effective oral health management. Further research is recommended to develop comprehensive
diagnostic criteria for MIH in individuals with clefts, facilitating better treatment planning.
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activity occurs, making any developmental

Introduction ) - ’ i
disorders permanent. Disruptions in the
Cleft lip and palate (CLP) are among the calcification or maturation process result in
most  prevalent  craniofacial ~ congenital structurally ~ defective enamel, known as
anomalies. Children with clefts exhibit dental hypomineralization [4, 5]. Severe
abnormalities more frequently than the general hypomineralization can lead to enamel surface
population, including variations in the number, breakdown, resulting in hypoplasia. Some
size, shape, structure, and eruption patterns of studies suggest a link between CLP and enamel
teeth [1]. These abnormalities can manifest as defects [6-9]. While the exact cause of these
hypodontia, supernumerary teeth, peg-shaped enamel defects is unknown, it is believed that
teeth, crown and root malformations, dental systemic factors might influence both facial and
asymmetry, and delayed tooth development [2, tooth germ development due to their close
3]. Both primary and permanent teeth are developmental timing [7] Recently, a specific
affected, with the lateral incisor near the pattern of structural enamel defects, termed
alveolar cleft being particularly susceptible to 'molar—incisor hypomineralization' (MIH), has

developmental issues, though other teeth can been described in the literature [10, 11].
also be impacted [3]. Factors such as low birth weight, metabolic
Dental enamel, derived from the ectoderm, disturbances involving calcium and phosphate,
forms the tooth's visible part. Once enamel and frequent childhood illnesses accompanied
formation is complete, no further metabolic by high fever have been linked to MIH [11].
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Both CLP and the surgical treatments
associated with it have also been reported as
related to MIH [10-14]. Given that tooth
hypomineralization can affect aesthetics and
caries susceptibility, it is important to examine
the dental status of children with cleft lip and
palate (CLP) to better plan for future dental
treatment costs. This retrospective study aimed
to investigate the prevalence, severity, and
location of MIH in the permanent molars and
incisors of patients with unilateral cleft lip and
palate (CLP) compared to controls.

Materials and Methods

The Institutional Review Board of Saveetha
Dental College and Hospital in Chennai, India,
approved the study. The IRB number issues by
the institution was - SRB/SDC/ORTHO-
2107/24/036.

The sample included 47 non-syndromic
Unilateral CLP subjects (Group 1) and 25 age-
matched control subjects without CLP (Group
2). Participants were aged 6 to 15 years and
included both genders. Molar incisor
hypomineralization  (MIH)  observed in
photographs was compared between the groups
and within the unilateral CLP group. Patient
records were anonymized and coded, retrieved
from the Department of Orthodontics and
Dentofacial Orthopedics archives at Saveetha
Dental College. Medical histories were
reviewed to identify significant information.
For each subject, all erupted permanent incisors
and first molars were evaluated using frontal,
buccal, and occlusal views from intraoral
photographs. No clinical examinations were
conducted. Data on cleft location, age, sex, and
MIH presence were collected. A case was
defined as having MIH if at least one molar or
incisor was affected [15]. Exclusion criteria

included initial photographic records that did
not show the first permanent molars or did not
allow a clear view of the incisors. Records were
not excluded for dental agenesis or
impacted/un-erupted  permanent  incisors,
common in children with clefts. A single
calibrated examiner assessed all photographs
for MIH, recording data on standardized forms.
MIH diagnosis followed modified criteria [16].
The eight permanent incisors and four first
permanent molars were inspected and
documented for abnormal restorations, post-
eruptive enamel disintegration, and the
presence or absence of defined opacities [16].
The severity of lesions was assessed using a
scale from O to 3, where a score of 0 indicated
a tooth with normal enamel, and a score of 3
indicated severe enamel involvement or
hypoplasia (Figure 1). Teeth with demarcated
opacities in shades of white, yellow, or brown
that did not require treatment were classified as
having mild MIH (score 1). Moderate MIH was
identified by rough and broken enamel surfaces
(score 2), while severe defects included hypo
mineralized lesions with significant loss of
dental structure, affecting both enamel and
dentin or an atypical restoration replacing the
damaged tissue (score 3). No first permanent
molars were extracted in this sample. Missing
incisors were not scored due to the difficulty in
distinguishing between age-related eruptions,
extractions due to MIH, or lack of supporting
alveolar bone. Each tooth was examined by a
single investigator for enamel defects and
assigned a score based on the extent of enamel
involvement. The individual
hypomineralization scores for subjects were
determined by the most severe defect observed
in their permanent first molars or incisors [17].
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Figure 1. Incisors with Score 3 of MIH

Statistical Analysis

Twenty randomly selected cases were
reassessed by a single investigator one week
apart to ensure consistency. Pearson chi-square
tests were utilized to compare the presence of
hypomineralization between the CLP unilateral
group and the control group. The Mann-
Whitney U test was then applied to analyze the
severity of hypomineralization. For comparing
the cleft and non-cleft sides within the CLP
unilateral subjects, the Wilcoxon Signed-Rank
test was used to evaluate differences in the
prevalence of hypomineralization and MIH
scores. A significance level of p<0.05 was used
for all tests.

Results

High intra-rater reliability was observed,
with a kappa coefficient of 0.85 and a weighted

kappa of 0.91. The severity of molar-incisor
hypomineralization (MIH) in affected teeth was
evaluated, revealing significantly lower MIH
scores in control groups compared to CLP
unilateral groups (p<0.01). Specifically, MIH
scores for molars (#14, 19, 30, and 7) were
notably lower in control groups than in CLP
unilateral groups (all p < 0.01). Conversely,
there were no significant differences in MIH
scores among groups for mandibular incisors
(teeth #24, 23, 26, or 25) (all p>0.10). In CLP
unilateral subjects, MIH scores did not
significantly differ between the cleft and non-
cleft sides. However, two individual teeth
exhibited notably higher scores on the cleft
side: the maxillary lateral (p=0.033) and
maxillary central incisors (p=0.01) (Table 1)

Tablel. Depicting the MIH in Control and Cleft Groups

TOOTH TYPE |GROUP | MEAN MIH SCORE | P-VALUE
MOLARS CONTROL | 3.5 (+0.8) <0.01
CLP 6.2 (+1.2)
UNILATER
AL
MAXILLARY | CLEFT 2.1 (+0.5) 0.033
LATERAL SIDE
INCISOR




MAXILLARY NON- 1.8 (x0.4)
LATERAL CLEFT
INCISOR SIDE
MAXILLARY CLEFT 2.5(+0.6) 0.01
CENTRAL SIDE
INCISOR
MAXILLARY NON- 2.3 (x0.7)
CENTRAL CLEFT
INCISOR SIDE
MANDIBULAR | CONTROL |2.9(x0.9) >0.10
INCISORS
MANDIBULAR | CLP 3.1(x1.0)
INCISORS UNILATER
AL

Discussion

The findings regarding hypomineralization
of permanent molars and incisors in children
with CLP align with previous research on
dental anomalies. Variations and structural
defects in teeth are commonly observed among
children with unilateral CLP, affecting teeth
both near and distant from the cleft area.
Previous studies have highlighted the
significant impact on the maxillary lateral
incisor, likely due to its proximity to the cleft.
However, determining the specific influence of
factors such as clefting, surgical interventions,
or inflammatory processes on maxillary incisor
malformations remains challenging. Among
children with clefts, the absence of the lateral
incisor on the cleft side is frequently observed,
followed by occurrences of supernumerary
teeth and alterations in shape and structure.
Enamel defects have also been associated with
CLP, including a form known as MIH,
characterized by hypomineralization in one to
four permanent first molars, often accompanied
by similarly affected permanent incisors. Our
study aimed to assess the prevalence and
severity of MIH defects in the permanent
dentition of patients with unilateral CLP within

a specific population and investigate their
relationship with the cleft side.

The diagnostic criteria for MIH were
established by Weerheijm et al. [15,16],
focusing on clinical signs such as demarcated
opacities, breakdown after eruption, unusual
restorations, and extracted permanent first
molars (PFMs) due to MIH. Dentitions showing
generalized opacities across all teeth, as seen in
certain types of amelogenesis imperfecta, were
excluded from the diagnosis of MIH.
Demarcated opacities, characterized by clear
boundaries, indicate altered enamel
translucency, typically appearing white-cream
or yellow-brown and of regular thickness with
a smooth surface. Typically, these opacities are
confined to the incisal or cuspal one-third of the
crown in most MIH cases [16] [15,18].
Currently, there is limited data on MIH
prevalence due to the absence of
comprehensive and representative prevalence
studies. Reported MIH prevalence ranges from
2.9% to 25% across different countries and age
groups[14,15,17,18]. In a retrospective study of
nine-year-old Dutch children, 14.3% had at
least one affected tooth, with 55.6% exhibiting
only mild MIH or demarcated opacities [15]. In
Greek children aged 5 to 12 years, the
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prevalence was 10.2% [14], while Brazilian
children showed a prevalence of 19.8%, with
most cases presenting as mild defects with
demarcated opacities and no structural loss
after eruption [17]. In our study, 83.1% of
children with CLP exhibited some form of
enamel hypomineralization compared to 23.3%
in the control group, indicating a higher risk of
MIH among cleft patients. These findings are
consistent with [19], who found significantly
more decayed and filled carious surfaces in
children with clefts compared to those without.

Within the sample of individuals with CLP,
39% of those with unilateral clefts displayed
moderate to severe enamel defects. Significant
disparities in MIH scores emerged between
patients with unilateral CLP and control
counterparts, suggesting a tendency for more
pronounced involvement among children with
unilateral clefts. Comparison of MIH scores
between the cleft and non-cleft sides within
unilateral CLP cases revealed no statistically
significant differences except for the maxillary
lateral and central incisors. This discrepancy
may be attributed to the proximity of these teeth
to the cleft, as they are commonly affected in
CLP cases. These findings align with existing
literature indicating a higher incidence of dental
anomalies on the cleft side in individuals with
unilateral CLP [20], underscoring the
significance of tooth location relative to the
cleft in the extent of enamel developmental
defects.

Enamel hypomineralization entails higher
porosity and reduced mechanical strength in
affected teeth, rendering them more prone to
decay. Moreover, MIH predisposes individuals
to various dental issues such as
hypersensitivity, pain, caries, erosion, and
compromised oral health, exacerbating
aesthetic  concerns.  Consequently, these
individuals necessitate heightened dental care,

emphasizing the importance of preventive
programs tailored to their specific needs [21-
23].

A limitation of this study is the reliance on
intraoral photographs rather than clinical
examinations for hypomineralization
assessment. However, recruiting a sizable
cohort of CLP subjects for prospective
examination  and  ensuring  sustained
investigator reliability over an extended period
posed challenges. Thus, retrospectively
utilizing high-quality intraoral photographs,
originally intended for orthodontic records, was
deemed necessary.

Conclusion

This study revealed a notable prevalence of
MIH among individuals with CLP, highlighting
their potentially heightened susceptibility to
caries and tooth decay. Healthcare
professionals involved in their treatment and
rehabilitation should be mindful of this risk and
advocate for the implementation of caries
prevention measures. Furthermore, the authors
emphasize the need for reassessing the criteria
used to diagnose and score MIH cases. The
current scoring system for MIH fails to
adequately reflect the extent of
hypomineralization, as it relies solely on the
most severely affected tooth. A comprehensive
set of criteria that accurately captures the
degree of enamel involvement is essential for
clinicians to effectively discern and classify
lesion type and severity in individuals with
clefts.
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