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Sub-diagndstico de defectos del esmalte en
Centros de Salud Familiar de la ciudad de Talca, Chile.

Abstract: Enamel defects (i.e. hypoplasia, diffuse and demarcated opacities),
in particular Molar Incisor Hypomineralization (MIH), are alterations of dental
enamel with underlying implications in affected children. A proper diagnosis
and clinical dental records are needed to improve clinical management of
enamel defects in primary health setting. This cross-sectional study aimed to
determine the prevalence of enamel defects in 6-year-old children attending
to Family Health Centres in Talca city and comparing the clinical diagnosis with
that registered by general dental practitioners (GDPs) on the clinical dental
records. Children (n=318) were evaluated by a calibrated examiner using the
modified DDE index criteria. Almost half of children had enamel defects (47.5%;
n=151). The proportion of children affected by demarcated opacities (36.8%;
n=117) was higher than those effected by hypoplasia (13.8%; n=44) and
diffuse opacities (12.6%; n=40). MIH prevalence was 19.8% (n=63) and 22%
(n=14) of MIH-affected children presented the severe form. Clinical dental
records registered by GDPs recorded 6.6% (n=10) of enamel defects, but the
type of defect was not consistent with the clinical examination undertaken
by the calibrated examiner. These findings suggest that enamel defects are
prevalent in the studied population, but only few cases were registered in
clinical dental records. To achieve diagnosis consensus, the registration section
for enamel defects in the clinical dental record at Family Health Centres may
need some improvement. Further diagnostic training for GDPs working in the
public sector may also be necessary.

Keywords: Dental enamel hypoplasia; dental enamel; dental records; children;
public health dentistry; public sector.

Resumen: Los defectos del esmalte (hipoplasia, opacidades difusas vy
demarcadas), en particular la hipomineralizacion incisiva molar (MIH), son
alteraciones del esmalte dental con implicaciones subyacentes en los nifos
afectados. Se necesita un diagndstico y registros dentales clinicos adecuados
para mejorar el tratamiento clinico de los defectos del esmalte en el entorno de
atencion primaria. Este estudio transversal tuvo como objetivo determinar la
prevalencia de defectos del esmalte en nifios de 6 afios que acuden a los Centros
de Salud Familiar de la ciudad de Talca y comparar el diagndéstico clinico con el
registrado por los odontélogos generales (OGs) en la historia clinica odontoldgica.
Los nifios (n=318) fueron evaluados por un examinador calibrado utilizando los
criterios del indice DDE modificado. Casi la mitad de los nifios tenian defectos
del esmalte (47,5%; n=151). La proporcién de nifios afectados por opacidades
demarcadas (36,8%; n=117) fue mayor que los afectados por hipoplasia (13,8%;

ISSN Print 0719-2460 - ISSN Online 0719-2479. www.joralres.com/2020 195



Orellana-Herrera C, Bascuiian-Yainez K, Gambetta-Tessini K & Pérez-Valdés V.

n=44) y opacidades difusas (12,6%: n=40). La prevalencia
de MIH fue del 19,8% (n=63) y el 22% (n=14) de los nifos
afectados con MIH presentaron la forma grave. Los registros
dentales clinicos registrados por los OGs mostraron el
6,6% (n=10) de los defectos del esmalte, pero el tipo de
defecto no fue consistente con el examen clinico realizado
por el examinador calibrado. Estos hallazgos sugieren que
los defectos del esmalte son prevalentes en la poblacion
estudiada, pero solo unos pocos casos fueron registrados

INTRODUCTION.

Enamel defects are developmental dental defects that
originate before the teeth erupt in the mouth. These
defects have become very relevant amongst researchers
and paediatric dentists because their high prevalence
and significant implications for children's oral health.?

Children with enamel defects may experience pain,
post-eruptive enamel breakdown and increased risk of
extensive carious lesions, which makes the restoration
of affected teeth a clinical challenge.*® Enamel defects
comprise a variety of alterations in the quality and
quantity of dental enamel which are caused by disruption
and/or damage of the enamel organ.* In general terms,
these defects can be classified as hypoplasia (i.e., lack
of enamel with soft edges), diffuse opacities (e.g., some
types of dental fluorosis) and demarcated opacities.?

In the last 20 vyears, demarcated opacities have
become the centre of attention for many researchers and
paediatric dentists due to a particularly frequent clinical
presentation that affects 1 in 6 children worldwide.*¢

When demarcated opacities affect first permanent
molars, itis called Molar Hypomineralization. Sometimes,
incisors may also be affected although less frequently
and in this case, the condition is named Molar Incisor
Hypomineralization (MIH).%7

A similar defect can also be observed in primary
second molars, namely Hypomineralised Second Primary
Molars (HSPM).8 In some children MIH and HSPM
can be observed simultaneously, and the evidence
suggests that HSPM is a significant predictor for MIH
development. In Chile, the prevalence rates for MIH
have been reported in Temuco (16.8%), Santiago (12.7%)
and Talca (15.8%) city.%?1* HSPM has been explored in
a single study reporting a prevalence of 5% in 6-to-12-
year old schoolchildren.?

Traditional preventive and restorative management
for normal teeth may not be effective on teeth affected
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en los registros dentales clinicos. Para lograr un consenso
en el diagnostico, la seccion de registro de defectos del
esmalte en la historia clinica dental de los Centros de Salud
Familiar puede necesitar algunas mejoras. También puede
ser necesaria un mayor entrenamiento diagnostico para los
OGs que trabajan en el sector publico.

Palabra Clave: Hipoplasia del esmalte dental; esmalte dental;
registros odontoldgicos; nino; odontologia en salud publica;
sector publico.

by MIH/HSPM .12 Therefore, early diagnosis and frequent
clinical check-ups are key steps when treating MIH-
affected children.*®

Moreover, in severe cases, the extraction of MIH-
affected molars is a plausible treatment option, which
makes this condition an economic burden for families,
as the subsequent orthodontic treatment is necessary to
recover the occlusal function.'#4

Despite an individualised clinical management has
been recommended to treat MIH-affected children,
clinical guidelines are useful to standardise treatment
protocols. Yet, specific clinical guidelines to treat patients
affected by MIH are unavailable in Chile.

As the aetiology of most enamel defects remain
obscure, early diagnosis is important for ongoing impro-
vement in paediatric oral care.*® In Chile, a comprehensive
dental program for 6-year-old children exists, named the
‘GES Program” (explicit guarantees in health; GES by its
acronym in Spanish).

This program prioritises free dental treatment at
Public Family Health Centres until children’s four
permanent molars erupt.’®* The GES clinical dental
records comprise a section to register enamel defect
presence per child. However, a classification of enamel
defects and MIH/HSPM presence are not detailed in
the GES records.’” Therefore, is it unknown if general
dental practitioners (GDPs) are correctly recording and
classifying enamel defects as a significant oral health
predictor in early stages. Despite most of GDPs working
in Family Health Centres in Chile appear to be clinically
familiarised with these conditions.*® Unfortunately, there
is no standardised method to record enamel defects,
and this has contributed greatly to the wide variations
in prevalence rates reported worldwide.® The aim of the
present study is to determine the prevalence of enamel
defects in 6-year-old children attending the dental
service at Family Health Centres of Talca city.
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A secondary aim is to contrast the clinical diagnosis
obtained during the present study with the diagnosis
registered on dental records by GDPs of the GES
Program.

MATERIALS AND METHODS.

A cross-sectional study approved by the Scientific
Ethics Committee of the University of Talca (N° 2014-
035-CO) was conducted.

Participants included 6-year-old children attending
the GES Program from five Family Health Centres in
Talca city. Children presenting four fully erupted first
permanent molars and four second primary molars
were included in the study. A sample calculation was
performed assuming a 95% confidence interval and a
5% error with an expected prevalence of 17%.1!

The number of children needed to calculate
prevalence of enamel defects was 217. The present
study used a cluster sample derived from the selection
of Family Health Centres, a design effect of 1.2 was
estimated for this sample,’® giving a sample size of
N=260 children. To allow the calculated final sample
size and considering a 25% rejection rate, 325 children
and their families were invited to participate.

Before initiation of the study, a single examiner(KB)
carried out a ftraining exercise in enamel defect
diagnosis (based on the modified developmental
defect of enamel index; DDE index),?° with the aid of
an experienced paediatric dentist (CO) at the Dental
School of the University of Talca.
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Subsequently, children were examined in two
attempts separated by 30min. Kappa value was 0.74
for enamel defects and 0.72 for MIH for intra-examiner
measures representing substantial agreement.20:2

The clinical examinations were performed from
November 2014 to January 2015. Prior to the check-
up, teeth were brushed by participants and then
dried with gauze by the examiner. After that, enamel
defects were registered in a written examination sheet
especially designed for the present study.

In the demarcated opacities category, those with
or without post-eruptive enamel breakdown were
included. Children with demarcated opacities in their
first permanent molars were categorised as MIH
cases.’

Severity of MIH was classified by the presence of
post-eruptive enamel breakdown [i.e., a) mild: without
breakdown and b) severe: with breakdown].

Immediately after recording the above information,
and in every child examined, the examiner inspected
the clinical dental records filled by the GDP of the
GES Program which was compared with the clinical
diagnosis recorded in the present study.

Statistical analyses included descriptive information
regarding the prevalence of enamel defects. Compa-
risons between clinical diagnosis and clinical dental
records were calculated by Fisher’s exact test.

The p-values lower than 0.05 were considered
significant. The analyses were computed by SPSS
version 25 (IBM, NY, USA)

Figure 1. Percentage distribution of the severity of molar incisor hypomineralization(MIH)
amongst patients diagnosed with MIH.
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Table 1. Enamel defects distribution in 6-year-old children examined at Family Health Centres in Talca, Chile.

Enamel defects

Total n (%)

318 (100)
Presence No-enamel defects 167 (52.5)
Yes-enamel defects 151 (47.5)
Types Hypoplasia 44 (13.8)
Diffuse opacities 40 (12.6)
Demarcated opacities 117 (36.8)
MIH 63 (19.8)
MIH severity Mild 49 (15.4)
Severe 14 (4.4)

MIH: molar incisor hypomineralization.

Table 2. Proportion of enamel defects registered and not registered by GDPs at
Family Health Centres compared to those registered by the present study examiner.

Enamel defects Not registered Registered Total Registered by
by GDPs. n (%) by GDPs. n (%) study examiner. n (%)
308 (100) 10 (100) 318 (100)
Presence of enamel defects** 141 (93.4) 10 (6.6) 151 (100)
Types Hypoplasia* 39 (88.6) 5(11.4) 44 (100)
Diffuse opacities* 40 (12.6) 0 40 (100)
Demarcated opacities* 109 (93.2) 8(6.8) 117 (100)
MIH* 57 (90.5) 6(9.5) 63 (100)
MIH severity Mild 46 (93.6) 3(6.1) 49 (100)
Severe 11 (78.6) 3(214) 14 (100)

**:p-value<0.001. *:p-value<0.05 calculated with Fisher’s Exact Test. GDPs: general dental practitioners. MIH: molar incisor hypomineralization.

RESULTS.

From the total number of children examined (n=318),
47.5% (n= 151) presented enamel defects (Table 1). The
most prevalent defects were demarcated opacities with
or without post-eruptive enamel breakdown (36.8%;
n=117) followed by hypoplasia (13.8%; n=44) and diffuse
opacities (12.6%; n=40).

MIH prevalence was 19.8% (n=63) and most of
children were diagnosed as mild MIH (15.4%; n=49).
Fourteen children presented severe MIH (4.4%) which
represented 22% of the total number of children
diagnosed with MIH (Figure 1).

From 151 children with enamel defects,
dental records registered by GDPs of the GES Program
recorded 10 patients with enamel defects (6.6%). Of the
44 patients with hypoplasia, five (11.4%) were registered
by the GDP.

Patients with demarcated opacities were 117. Of those,
eight (6.8%) were shown in the records. Six (9.5%) of the

clinical
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63 MIH-affected patients were registered by the GDP.
Clinical dental records filled by GDPs registered only a
quarter of severe cases of MIH. All these differences
were statistically significant (Table 2).

DISCUSSION.

Enamel defects are an oral-heath problem worldwide.?
Early diagnosis may help to improve prevention and
therapeutic approaches directed to affected children.
However, methods to register enamel defects on the
clinical dental records usually lack of standardisation.?®
This limitation is responsible for an underestimation of the
condition in the recorded data, especially in Family Health
Centres. The present study reported that almost half
of the examined 6-year-old children presented enamel
defects. More importantly, the clinical dental record
used in Family Health Centres was unable to accurately
register the prevalence of enamel defects in the studied
population. This situation could also be influenced by

ISSN Print 0719-2460 - ISSN Online 0719-2479. www.joralres.com/2020



Orellana-Herrera C, Bascuiian-Yaiez K, Gambetta-Tessini K & Pérez-Valdés V.

the limited awareness of GDPs of the GES Program
regarding enamel defects.

The prevalence of enamel defects reported in the
present study mirrors previous epidemiological studies
undertaken in similar populations.?**22 The present
findings demonstrated that demarcated opacities were
nearly three times more prevalent than diffuses opacities
and hypoplasia. These numbers are similar to those
obtained in a Poland study of children from primary
schools.?® It has been reported that children presenting
demarcated opacities and hypoplasia may be at risk of
developing severe carious lesions while those affected
by diffuse opacity usually present a lower likelihood for
carious lesion progression.?23

Accurate diagnosis of children affected by enamel
defects is needed to identify the population at high-
caries-risk (due to “weak enamel”) in order to plan
early interventions to improve the clinical prognosis of
these children. The prevalence of MIH in the studied
population (19.8%) is the highest reported in Chile
currently.?*

However, it is within the range of previous reports
(i.e. From 2.8% to 40%).22 As presented in Figure 1, one
in five children with MIH were affected by a severe form
of the condition.

This result is lower than previous study exploring
MIH severity in Chile.** These differences in prevalence
and severity of MIH in population of similar age may be
explained by the diverse criteria in sample selection and
indices used during the clinical examination. Therefore,
future research is needed to standardize diagnostic
methods to properly compare
prevalence rates, as suggested.?425

It is relevant that the clinical dental record existing
in the Family Health Centres was largely unable to
accurately register the prevalence of enamel defects, as
presented in Table 2.

Clinical dental records registered only 1 of 15 children
affected by enamel defects, 1 of 10 cases of MIH and a
small proportion of the severely MIH-affected children.
A standardised data collection ins-trument is necessary

in order reported

to summarise enamel defects data obtained from clinical
examination.

This standardisation would be useful to achieve
comparable  diagnostic and to plan
individualised clinical management for children affected
by enamel defects and MIH.*> The findings of the
present study showed an evident underestimation of

outcomes
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the prevalence of enamel defects in the Family Health
Centres in Talca. Despite this is a local study, the results
can be extended to the entire country as all Family
Health Centres use the same clinical dental record.

Consequently, it is possible that this diagnostic
deficiency be accompanied with an under-treatment
of enamel defects, as proper follow-up is unlikely. In
case dentists were able to diagnose enamel defects
properly, they are incapable to systematically register
this information on the clinical dental record.

A previous study amongst Chilean dentists working in
the public sector showed that diagnosis and management
of enamel defect are considered challenging.*® These
limitations make a comprehensive dental management
of any enamel defects (e.g., diagnosis, prevention,
treatment and follow-up) difficult to achieve. Improving
the diagnosis of enamel defects in public services is
recommended by

1) Including an edited enamel defect section in the
clinical dental records and,

2) planning continuing education programs directed
to dentists working at Family Health Centres, in regards
to diagnosis and treatment of enamel defects. The latest
has been recently reported as key step to improve the
ability of dental staff to diagnose the different types of
enamel defects.?2627

Currently, the clinical record at Family
Health Centres allows a proper registration of carious
lesions, periodontal health and soft tissue lesions.

dental

These registration methods have helped to develop
public health measurements that have contributed to
the consistent improvement of oral health in children
attending the GES Program in Chile.*®

However, it does not allow the complete registration
of enamel defects using the current nomenclature. It
was impossible to determine if the examined children
were affected by hypoplasia, diffuse opacities, demar-
cated opacities or by MIH. In addition, it was difficult
to define whether MIH-affected teeth suffered post-
eruptive enamel breakdown or not.

Toincrease knowledge regarding the impact of enamel
defects on our population’s oral health, improvements in
the registration systems are required. This knowledge
will be useful to re-frame public policies and dental
programs, as recommended in the literature.>28

With the data presented, a modification for the GES
clinical dental record is proposed. This modification
is based on methods proposed by Ghanim et al.,?’ in
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2015. The suggested recording system is simple and
easy to fill. For example, in every tooth, the presence of
enamel defects could be coded as follows: hypoplasia
(H), diffuse opacities (DiO) and demarcated opacities
(DeO). For DeO, the colour of the defect (white;
DeOW, Yellow/brown; DeQY) and the presence of
post-eruptive enamel breakdown also needs to be
registered as PEB.

When a tooth presents more than one enamel defect,
the most severe should be registered. This proposed
recording method will allow to longitudinally follow-up
the defects’ behaviour (e.g., tendency to post-eruptive
enamel breakdown, carious lesion development) and to
improve the epidemiological data existing in Chile.

This proposed section needs to be discussed amongst
health policy makers and in the future could be added
to the national clinical dental record. This modification
also involves more training amongst GDPs aiming at
obtaining a precise diagnosis of enamel defects.

This investigation has limitations, such as the sam-
pling methods and diagnostic criteria, which should be
considered when interpreting the results. Moreover,
the GDP’s knowledge about enamel
not assessed by the present study. Therefore, the
assessment of the awareness regarding enamel defects
is recommended along with testing the effect of
continuing education in the diagnosis capacity of the
GDPs working at the GES Program.

In conclusion, enamel defects are highly prevalent in

defects was

the studied population. More importantly, there is an
underdiagnosis of enamel defects in the GES Program
at Family Health Centres in Talca city. The clinical
dental record was unable to register accurately the type
of enamel defects in the study sample. The implications
of the detected limitations in the registration systems
requires further discussion amongst policy makers and
more research at primary health level.
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