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ABSTRACT
Background: The intention of this study was to quantify the occurrence of hypodontia in a group of individuals with
Down syndrome.
Materials and method: The sample consisted of 164 subjects with Down syndrome with an age ranged 14-18 years,
the subjects were examined clinically, when radiographs were in need, orthopantomograph, occlusal, or periapical
were often taken to confirm the diagnosis.
Results: The results show a notably high prevalence of hypodontia in individuals with Down syndrome (45.2%) being
higher in females (47.4%) than males (42.3%), the hypodontia in the maxilla was higher than in the mandible and on
the right side of females was higher than the left side, while males show on the left side was higher than the right side
though this difference was not significant. The number of congenitally missing teeth also in females was higher than in
males; the most congenitally missing teeth were the lower second premolars, upper lateral incisors, lower second
premolars and lower lateral incisors respectively. The distribution of peg–shaped lateral incisors was 15% and more
unilaterally than bilaterally.
Conclusions: This study reveals a high prevalence of hypodontia (missing teeth and peg-shaped lateral incisors) in
patients with Down syndrome. No explanation other than genetics is immediately available to explain why
hypodontia should represent another phenotypic expression of this trisomy
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INTRODUCTION
Many international statistical studies have
been done in different countries on hypodontia, as
it is the most important among the other dental
anomalies.
Missing teeth (tooth agenesis) is one of the
most common developmental problems in
children. The congenital absence of teeth results
from disturbances during the initial stages of tooth
formation: initiation and proliferation, it has a
much higher prevalence in certain groups. (1,2)
Missing teeth may occur in isolation, or as
part of a syndrome. Isolated cases of missing teeth
can be familiar or sporadic in nature. Familiar
tooth agenesis is transmitted as an autosomal
dominant, autosomal recessive, or X-linked
genetic condition (3-6).
In addition, tooth agenesis has been
associated with more than 49 syndromes. Various
dental abnormalities, particularly hypodontia,
have frequently been reported in children who
also have a cleft lip, cleft palate or both (7),
ectodermal dysplasia (8-10) and Down, Rieger and
Book syndrome (11). Specific terms are used to
describe the nature of tooth agenesis.
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The term hypodontia is used when one to six
teeth, excluding third molars, are missing, and
oligodontia when more than six teeth are absent
(excluding the third molars). Anodontia is an
extreme case, denoting complete absence of teeth.
There is no clear definition in the literature
concerning the limits of these classes. Anodontia
or oligodontia is usually associated with an
unusual but mild systemic abnormality,
ectodermal dysplasia, or congenital syndrome. As
a general rule, if only one or a few teeth are
missing, the absent tooth will be the most distal
tooth of any given type (12,13).
Hypodontia in the primary dentition is more
common in the maxilla and is frequently
associated with the lateral incisors. Hypodontia
of permanent teeth occurs with equal frequency in
the upper and lower arches and usually affects the
third molar. The type of permanent missing teeth
and the population prevalence for the anomaly
vary with racial group, although females are more
frequently affected excluding the third molar,
population prevalences across the world vary
between 1.6 and 9.6 percent (6,14-17) .
In many populations it has been reported that,
except for third molars, the most commonly
missing teeth are the upper lateral incisor and
lower second premolar. For Europeans, the
mandibular second premolar is the tooth most
frequently absent after the third molar, followed
by the maxillary lateral incisor and upper second
premolar (12).
Down syndrome, the most common
chromosomal abnormality in man, is caused by
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trisomy of all or a critical portion of chromosome
21 (21q22.3). The birth prevalence of trisomy 21
syndrome is 1/650 live births, with the risk of
having a child with Down syndrome increasing
with maternal age (18).
Down syndrome is characterized by a
combination of phenotypic features that includes
typical dysmorphic features and mental
retardation. Congenital malformations of the heart
(30-40% of the patients) and gastrointestinal tract
are common. Congenital absence of teeth has
been reported in 23 to 47%, One or both primary
upper lateral incisors are missing in more than
10% of the patients, and peg-shaped maxillary
lateral incisors are seen in 10% (18) .
The present study endeavors to achieve the
following:
•
To find out the prevalence of hypodontia in
Down’s syndrome patients.
•
To find out the distribution of hypodontia
according to sex, type, number, and position of
missing teeth in Down’s syndrome patients.
•
To compare the hypodontia according to
gender and site.

MATERIALS AND METHODS
The Sample
This work was carried out in Iraq. The
sample was selected from center of health care for
Down's syndrome (Hibbat-Allah) and patients
attended private dental clinic in Baghdad city.
The sample consisted of 164 Down's syndrome
patients who fulfill the criteria of the sample
selection which are:
1.
They are known cases of Down's
syndrome Iraqi nationality with an age ranged 1418 years.
2. All subjects with marked facial abnormality or
asymmetry like cleft lip and palate were excluded.
3. Subjects with extracted teeth for the
reason of caries or accident were excluded.
4. Third molars were excluded.
5. Differential diagnosis was done to exclude:
•
Impacted teeth.
•
Delayed eruption.
•
Ectopic eruption.
•
Retained deciduous teeth.
•
Delayed mineralization.
•
Gemination.
Methods
The congenital absence of teeth was
determined by clinical and radiographic
examination.
Clinical examination: All subjects (164) were
subjected to clinical examination under daylight
using dental mirrors and probes. Each one was
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seated on a chair with his head and back in
straight position, supported by the wall of the
examination room and they were looking forward
horizontally. For all the cases that were not clearly
diagnosed as hypodontia during clinical
examination, radiographic examination was
undertaken. A tooth was considered congenitally
missing when it could not be seen in the dental
arch or in the radiograph of the region and there
was no history or evidence that it was lost by
accident or extraction.
Radiographical examination: All subjects with
impaction, retained deciduous teeth, gemination,
and delayed development or with space in the
arch were subjected to radiography (periapical,
occlusal and O.P.G.).Radiographs were retaken if
it was not clear. The radiographs were viewed on
a light-box without magnification.

RESULTS AND DISCUSSION
The distribution of hypodontia: Out of 164
subjects with Down’s syndrome resembling the
total sample, 74 cases had hypodontia giving a
percentage of 45.12 % (Males 42.3% and females
47.4%) as shown in table and figure 1. It was
deduced that hypodontia increased 20 folds in
Down syndrome individuals if compared with
other studies (19,20) on normal individuals. While
other study (21) found that the percentage was
59%, this may be due to smaller number of the
sample if compared with the high number of the
present study and difference in ethnic group. The
hypodontia (dental reduction in number or size)
could be the expression of a known decrease in
number (rather than size) of cells in many body
organs due to the slower intermitotic period in
trisomic cells (22,23). This phenomenon has been
held responsible for the general growth
retardation in Down syndrome (24).
According to the site, table 2 shows that the
prevalence of hypodontia in the maxilla was
greater than the mandible this is in agreement
with other study (19). In the maxilla males show
high prevalence of hypodontia on the left side,
while females show high prevalence on the right
side. In the mandible both males and females
show high prevalence on the right side than the
left side. Some investigators have speculated that
blood circulation is impaired in Down syndrome
individuals (25) and an inadequate blood supply to
the upper jaw could hamper its growth and cause
degeneration of the odontoblasts leading to
smaller missing teeth (26), perhaps it is no
coincidence that there are several phenomena that
occur frequently together and appear to be
concentrated in the anterior maxilla, namely
missing teeth and peg-shaped lateral incisors. On
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other hand, other investigators have made an
association between missing teeth and prenatal
peripheral nerve tissue development (27), where the
more severe neurological disturbance disturbance
in Down syndrome individuals the more missing
teeth will occur (28).
According to its presence unilaterally or
bilaterally, table 3 shows that the maxillary dental
arch has more unilateral hypodontia than bilateral,
and more in males than females, while the
mandibular dental arch has more bilateral
hypodontia than unilateral and more in females
than males, this is probably due to the females
mandible is smaller than of males, therefore it is
more liable to bilateral hypodontia than unilateral.
According to number of missing teeth in both
genders, table 4 shows that the number of
congenitally missing teeth in females was higher
than in males (Male/female ratio is 0.6:1),this
probably that females had smaller jaw size than
males. Table 5 shows that almost half the sample
(54.05%) had only one congenitally missing
tooth, males had higher percentage of hypodontia
of one tooth, while females had higher percentage
of hypodontia when it involved more than one
tooth missing, this could be due to that all the
skeletal dimensions which harbored the teeth are
smaller in females than males Down syndrome
individuals (29), therefore females were more liable
to hypodontia of more than one tooth..
According to tooth type for both genders,
table 6 shows that maxillary second premolar is
the tooth the most affected with hypodontia
followed by maxillary lateral incisor,mandibular
second premolar and then mandibular lateral
incisor respectively. But the present study does
not pursue the same agenesis pattern of missing
teeth as in the normal individuals, presumably
indicating a more severe teeth genesis (tooth
formation, timing of calcification, order of tooth
eruption and delay in tooth development) in Down
syndrome individuals.
Regarding the reduced in size and/or pegshaped maxillary lateral incisors, table 7 shows
the percentage was 15%. It was deduced that this
percentage increased 37 times in Downs
syndrome if compared with other studies (30,31) on
normal individuals. The same table revealed that
males had higher percentage of peg-shaped
maxillary lateral incisors than females with more
occurrence unilaterally than bilaterally; the
distribution on the left side was higher than the
right side (table8), the left side preference of
dental anomalies in Down's syndrome patients is a
finding supported elsewhere in literatures and is
reminiscent of other anomalies such as cleft lip
and palate (32,33) .
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Table 9 revealed that 25 cases (15%) of
maxillary lateral incisors were reduced in size
and/or peg-shaped, 4 cases (2%) associated with
hypodontia of the opposite lateral incisor, and in
21 cases (13%) the other lateral incisor was
present. The great prevalence of peg-shaped
maxillary lateral incisors in Down's syndrome
patients in present study could agree with other
study (34).This provides a strong argument for a
genetic basis to this conditions.
Comparison
of
hypodontia
frequency
according to gender and site for the teeth:
Significant difference was detected between
females and males with regared to maxillary and
mandibular lateral incisors at p<0.05 as shown in
table 10. Because females showed higher
percentage than males, this may be due to the
jaws dimensions harboring the teeth in females
were smaller then males or may be due to x-linked
genetic condition (3-6), while there was no
significant difference between females and males
with regard to maxillary and mandibular second
premolars at p>0.05. Such findings have been
used as a persuasive argument for a significant
genetic basis for this condition in both arches, and
the genetic modes of transmission may play a
further role for gender distribution of this
condition.
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Table 1: Distribution of hypodontia in the
examined sample.
Gender

Subjects
examined

Males
Females
Total

71
93
164

Subjects
with
hypodontia
30
44
74

% Of
hypodontia
42.3 %
47.4 %
45.12 %

Figure 1: Prevalence of hypodontia in the
examined sample.
Subjects without
hypodontia

Subjects with
hypodontia

45.12%
54.88%

Table 2: Frequency and prevalence of hypodontia according to site
Total
N=164
Arch
Males
Females
Males
Females
Males
Females
N=71
N=93
N=71
N=93
N=71
N=93
Maxilla 9(31.03%) 35(59.32%) 20(68.97%) 24(40.68%) 29(53.70%) 59(65.56%)
Mandible 14(56.00%) 18(58.06%) 11(44.00%) 13(41.94%) 25(46.30%) 31(34.40%)
Total 23(42.60%) 53(59.00%) 31(57.40%) 37(41.00%) 54(100%) 90(100%)
Right

Left

Numbers refer to missing teeth

Table 3: Distribution of hypodontia according to its presence unilaterally or bilaterally.
Arch

Tooth

Males
Females
Total
Unilat. Bilat. Unilat. Bilat. Unilat. Bilat.
4
1
2
17
6
18
Lateral Incisor
Maxillary
3
13
5
30
8
Second premolar 17
6
6
4
1
10
7
Lateral Incisor
Mandibular
2
1
12
4
14
Second premolar 3
Numbers refer to missing teeth
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Table 4 : Distribution of hypodontia according to number of missing teeth in both genders.
Number of
affected subjects
30
Males
44
Females
0.69:1
Male/Female Ratio
74
Total

Number of
missing teeth
54
90
0.60:1
144

Average number of
missing t eeth per subject
1.80
2.05
1.95

Table 5: Distribution of the subjects with hypodontia by gender and number of missing teeth.
Number of congenitally missing teeth
More than
Four
One tooth Two teeth
Three
four teeth
teeth
teeth
[n(%)]
[n(%)]
[n(%)]
[n(%)]
[n(%)]
24(80%)
3(10%)
3(10%)
Males
5(11.36%
1(2.28%)
Females 16(36.36%) 18(40.91%) 4(9.09%)
)
Total 40(54.05%) 21(28.38%) 7(9.46%) 5(6.76%) 1(1.35%)

Total

30(100%)
44(100%)
74(100%)

Numbers refer to cases with hypodontia

Table 6: Frequency and prevalence of hypodontia according to tooth type for both genders.
Arch

|Maxillary

Mandibular

Tooth
Lateral
Incisor
Second
premolar
Lateral
Incisor
Second
premolar

Males
N=71
5
(7.04%)
4
(5.63%)
12
(16.90%)
2
(2.81%)

Right
Females
N=93
18
19.35%)
17
(18.27%)
5
(5.37%)
13
(13.98%)

Total
N=164
23
(14.02%)
21
(12.80%)
17
(10.37%)
15
(9.15%)

Males
N=71
1
(1.40%)
19
(26.76%)
6
(8.45%)
5
(7.04%)

Left
Females
N=93
18
(19.35%)
6
(6.45%)
1
(1.08%)
12
(12.90%)

Total
N=164
19
(11.59%)
25
(15.24%)
7
(4.27)
17
(10.37%)

Total
42
(25.61%)
46
(28.04%)
24
(14.64%)
32
(19.52%)

N= Number of the sample

Table 7: Distribution of reduced in size and /or peg shaped maxillary lateral incisors by gender
occurrence and presence unilaterally or bilaterally.
N(%) Unilaterally Bilaterally
Males 17 (10%)
16
1
Females 8 (5%)
7
1
Total 164 (15%)
23
2
N: refers to number of subjects

Table 8: Distribution of reduced in size and /or peg shaped maxillary lateral incisors according to
gender in each side.
17 Males
8 Females
Total
Gender
Side
Right
Left
Right Left
Right
Left
N(%) 4 (15%) 14 (52%) 2 (7%) 7 (26%) 6 (22%) 21 (78%)
18 (67%)
9 (33%)
27 (100%)
Total
N= Number of the peg lateral .
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Table 9: Prevalence and frequency of reduced in size and /or peg shaped maxillary lateral
incisors.
Males
Females
Total
3 On right side 1 On left side
4 (2%)
Other side absence
(4%)
(1%)
14 On left side 7 On right side
21 (13%)
Other side present
(20%)
(8%)
25 (15%)
17 (24%)
8 (9%)
Total

Table 10: Comparison of frequency of hypodontia according to gender for the teeth.
Arch

Tooth
Males
Lateral
6 (11.11%)
Incisor
Maxillary
Second
23 (42.59%)
premolar
Lateral
18 (33.33%)
Incisor
Mandibular
Second
7 (12.96%)
premolar
54 (100%)
Total missing teeth

χ2

Significance

9.656

*

3.066

NS

24 (16.66%)

14.400

*

25 ( 27.77%) 32 (22.22%)

3.333

NS

……..

……..

Females
36 (40%)
23 (25.55%)
6 (6.66%)

90(100%)

Total
42
(29.16%)
46
(31.94%)

144(100%)

* =Significant “p<0.05”, NS=Not Significant “P>0.05”, d.f. =1
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