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ABSTRACT:- Enamel hypoplasia is one of the abnormalities of the enamel structure caused by disturbances during 

the formation of enamel matrix. Down Syndrome is a chromosomal disorder caused by the extrachromosome 21. The 

purpose of this study was to find out the frequency distribution of the primary/deciduous  teeth enamel hypoplasia on 

Down Syndrome children at POTADS foundation. This was a descriptive survey technique study. The subject were 

70 Down Syndrome children collected through total sampling. Enamel hypoplasia was determined by using mouth 

mirror and adequate lighting to examine/to look at the enamel surfaces of the teeth which show hole(s), pit(s), 

horizontal or vertical grooves until partial loss of the enamel. The results showed the frequency distribution of 

primary teeth enamel hypoplasia on Down Syndrome children at POTADS foundation were as follows: based on age 

were mostly on 7 years old children (5.71%); based on the type of teeth were mostly primary incisive lateral 

(12.85%), and based on sex/gender were mostly on females/girls (11.42%). It was concluded thar the frequency 

distribution of primary teeth enamel hypoplasia on Down Syndrome children at POTADS foundation was 21.42%. 
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I. INTRODUCTION 
 Down Syndrome (DS) is the most frequently found chromosomal abnormalities all over the world. The 

estimated incidence was about 8 million peoples.A study by Mikyong Shin
1
 revealed the prevalence of DS during the 

period 1979-2003 increased to 31.1%, for example 9.0% up to 11.8% of 10,000 neonates around 10 parts of the 

United States. In 2002, the prevalence on children and adolescents (0-19 years) were 10.3% of 10,000 live births, that 

made Down Syndrome the most chromosomal abnormality in people.  According to the World Health Organization 

(WHO) the estimated incidence was 1 of 1,000 up to 1 of 1,100 births. At present, the total of DS patients are 8 

millions worldwide. About 3000 to 5000 babies were born with DS every year. Data from RISKESDAS 2013 showed 

300,000 children in Indonesia had Down Syndrome.
2
 

 Down Syndrome mightoccur on all typesof race. The growth of a child with DS might show abnormality, 

slow and barriers. Oral manifestation of a DS child  are mostly smaller sized mouth, macroglossia, and teeth 

anomalies such as mirodontia, conical shape, hypodontia, taurodontia, and  enamel defects such as enamel hypoplasia 

or enamel hypocalcification.
3
 

 Enamel hypoplasia is one of the abnormalities that is caused by disorders at the time of enamel matrix 

forming that makes imperfect surface of the enamel.
4
  The abnormalities might be caused by genetical factors, 

systemic environment, and local factors. The systemic environment are trauma at birth, chemical, chromosomal 

abnormality, infection, malnutrition, metabolic diseases and neurologic disorders. Local factors are trauma or 

infection on the teeth, and radiation.
5
 

 Aminabadi
6
 stated the distribution of enamel defects of 121 normal children aged 3-5 years were 55.37% had 

several enamel disorders and 22.31% had enamel hypoplasia. A study by Amalliah
7
 at 16 subdistricts of Serpong 

showed at least 630 normal children in each group revealed the prevalence of enamel hypoplasia on 3-5 year-old 

children were 54%, and 26.2% on 11-13 year-old children. 

 

II. METHODS 
 This was a survey technique study. The population/subjects were all DS children at POTADS foundation 

Bandung. The sampels/subjects were collected by total sampling. 

 

III. RESULTS 
 The subjects were 70 children consisted of 39 males/boys and 31 females/girls. The distribution of the 

subjects based on age and sex/gender is shown in Diagram 1. 
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Diagram 1.  Characteristics of DS children at POTADS foundation based on age and sex. 

 

 Diagram 1 shows that of 70 DS children at POTADS foundation, 55.71% were males/boys and 44.28% 

females/girls. Most of the children (11) were 7-year-old, 8 (11.42%) of which were males/boys. Clinical examination 

of the primary teeth enamel hypoplasia was done on DS children aged 1-14 years. Diagram 2 shows the total of 

children with enamel hypoplasia based on the age. 

 

 
Diagram 2. Frequency distribution of enamel hypoplasia on DS children based on age 
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 Diagram 2 shows that of the 70 subjects, 4 (5.71%) aged 7 years had enamel hypoplasia. Enamel hypoplasia 

was found on 15 of 70 DS children (21.42%). Diagram 3 shows the distribution of enamel hypoplasia of the primary 

teeth. 

 

 
Diagram 3. The frequency distribution of enamel hypoplasia on DS childrenbased on the primary teeth. 

 

 Diagram 3 shows that 58.57% enamel hypoplasia occured on the primary teeth. Most of the enamel 

hypoplasia were found on tooth 82 (9 = 12.85%) and on tooth 72 (8 = 11.43%). Afterwards, all the DS children with 

enamel hypoplasia at POTADS foundation were grouped based on gender. Diagram 4 shows the frequency 

distribution of those with enamel hypoplasia based on gender. 

 

 
Diagram 4. Frequency distribution of enamel hypoplasia on DS children based on gender. 
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Diagram 4 shows that 7 male DS children had 10% enamel hypoplasia, and 8females had 11.42% enamel 

hypoplasia. It means that more female DS children had enamel hypoplasia compared to males. 

 

IV. DISCUSSION 
 Diagram 1 shows of the 70 DS children, the total of males (55.71%) is higher than females (44.28%).This 

was similar with the study by Bertoli et al
8
that found of 518 DS children, 282 were males and 236 females; and 

Kovaleva et al
9
 who found 649 males and 531 females. There was a high frequency of chromosomal abnormalities of 

the oosit and spermatozoa. Men/males might influence the non disjunction that caused aneuploid on the sperm. This 

might be found on carriers as well as normal chromosomal men/males.
10

The higher number of males with DS is 

caused by the meiosis disorders that influenced the chromosome 21 and chromosome Y at the time of  

spermatogenesis.
9
 It is evidently found that non disjunction during meiosis could be influenced by the father’s age, 

even with only a slight impact. The father’s age is a risk factor in non disjunction occurence.
11

 

 As seen in Diagram 2, most of the subjects (11) were children aged 7 years. A study by Radhi
12

 found that 

there was no significant difference based on age, but the enamel defects were found higher on DS children compared 

with general population of children. Aminabadi
6
 stated the enamel defect distribution of 121 normal children aged 3-5 

years, 22.31% were enamel hypoplasia. Slayton
13

 found on 698 normal children aged 4-5 years, 44 (6%) had enamel 

hypoplasia; 3% had one tooth with enamel hypoplasia; 2% had two teeth with enamel hypoplasia, 1% had three teeth 

with hypoplasia, <1% had four teeth with hypoplasia, and only one child  had more than four teeth with enamel 

hypoplasia. While  Lunardelli
14

 found on 431 normal children aged 3-5 years the prevalence of enamel hypoplasia 

were 11.1%. 

 Anomalies of teeth structure are oftenly occur on primary as well as permanent teeth, with 5 times higher 

incidence on DS children compared to general population of children.
12

 Tooth forming is called odontogenesis, 

consists of several phases. The damage of teeth enamel occur during amelogenesis, i.e. at the time of matrix aposition 

and mineralization process. During this period (amelogenesis), the ameloblast is highly/very sensitive against any 

disorder that caused by systemic and local factors. This disorder might cause damage of the enamel that is called 

enamel hypoplasia.
15

 

 The forming of tooth morphology at early stage of tooth growth and development is influenced by genetical 

and environmental factors.
16

 When the cause of enamel hypoplasia was a genetical factor, it might involve the 

primary as well as the permanent teeth.
17

 An individual with a hereditary disorder such as Down Syndrome might be 

in a high risk to have tooth disorder.  The enamel hypoplasia on DS children could be seen through decreased amount 

of the enamel matrix of the tooth.
16

 

 Diagram 3 shows that enamel hypoplasia occurs mostly on the lateral and central incisor teeth. This is in 

accordance with the study on low birth weight children by Franco et al
18

 that revealed enamel hypoplasia on 23 

(4.8%) of 480 incisor; 4 (1.1%) of 372 molar, and 2 (0.9%) of 217 caninus. Aine et al
19

  in their study on prematurely 

born children found that enamel hypoplasia oftenly occur on the central and incisor teeth of the upper jaw. On the 

contrary, Lunardelli
14

 stated that on 431 normal children the most often exposed enamel hypoplasia were the second 

molar of the upper jaw (26.8%) followed by the second molar of the lower jaw (17.6%), the first upper molar tooth 

(11.9%), the first lower molar tooth (11.6%), and lower caninus tooth (11.6%), upper caninus tooth (10.3%), and 

upper incissive tooth (9.2%). The last exposed was the lower incissive tooth (1%). 

 Enamel defect occurs more often on the surface of tooth buccal instead of other surfaces. The impact of 

growth and development disorders in children might be reflected on the teeth. Franco et al
18

 explained the linkage 

between the frequency of enamel hypoplasia with chronological teeth calcification. The upper incisor is the first teeth 

to be calcificated at the third to fourth months prenatal. The amelogenesis of the primary incisor is almost complete at 

birth, but not the caninus and molar teeth. Theoretically, if the disorder occured  at the 12th week prenatal, the 

hypoplasia lesion will appear on the central incisor of the upper and lower jaws.
20

 Accordingly, if the disorder 

occured at the 16th week, enamel hypoplasia will appear on the posterior teeth, because that is the time of enamel 

matrix forming on the anterior and posterior primary teeth. While enamel hypoplasia on children with normal birth 

weights is caused by local or traumatic factors.
21

 

 Based on Diagram 4, enamel hypoplasia occurs more often on females, and the comparison of females : 

males was 11.42 : 10.00. This was in accordance with the study by Griffin and Donlon
22

 that revealed the prevalence 

on enamel hypoplasia on females was 67.2%, and 32.7% on males. But it was different with the study by Alhammad
23

 

hat revealed higher prevalence of enamel hypoplasia on males compared  with females (25.6 : 24.1). The difference 

between males and females was relatively low and not significant. 

 

V. CONCLUSION 

The frequency distribution of enamel hypoplasia on Down Syndrome children at POTADS foundation was 21.42%. 
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