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Abstract

Congenitally missing permanent teeth was evaluated on orthopantomograms of 611 apparently healthy patients, aged 10 to
25 years at a specialist dental clinic in Lagos, Nigeria. The prevalence of congenitally missing teeth (CMT) including third
molars was 7.3% in boys and 10.7% in girls, and 9.3% for both sexes combined. There were in total 57 CMT, and on average
2.1 permanent teeth were missing per child. The most commonly absent tooth was the maxillary lateral incisor (n = 22), fol-
lowed by equal number of maxillary and mandibular third molars (n = 21), then mandibular second premolars (n = 19). On
the other hand, no first and second molars were missing, and there were no cases with oligodontia (6 or more CMT excluding
the third molar). Symmetry of CMT was predominant with 43 pairs (72.3%) of bilateral symmetry recorded. The distribution
of CMT either between the maxilla and the mandible, or between the right and left quadrant did not show any significant

association with sex (P > 0.05).
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Introduction

Congenitally missing teeth (CMT) had been defined as those teeth
that fail to erupt into the oral cavity and remain invisible in radio-
graphs [1]. This could be in form of hypodontia (agenesis of one
to six teeth), oligodontia (absence of six or more teeth, excluding
the third molar) or anodontia (complete failure of one or both
dentitions to develop [2-6]. It could be an isolated trait, or could
be syndromic with an undetlying recognizable clinical syndrome

[7]-

The prevalence of congenitally missing teeth among different
population had been reported with a wide range from 0.3% to
17.1% [4, 7, 8-17]. This wide variation in the prevalence and dis-
tribution reported worldwide could be attributed to variations in
age distribution of the study population, sampling techniques,
methods of examination, as well as sex and racial origin of the
different sample populations 10, 12, 18].

Third molars are the most commonly absent tooth in the denti-
tion [19]. Many authors reported that the most frequently CMT
after the third molar was mandibular second premolars, followed

*Corresponding Author:
Tolulase A Yemitan,

by maxillary second premolars or maxillary lateral incisors [15,
20]. There were however, contrary reports which showed maxil-
lary lateral incisors [7, 10, 14, 21, 22|, mandibular incisors [9], and
mandibular lateral incisors [23] as the most frequent congenitally
missing teeth in their respective studies.

Few studies in Nigeria have recorded prevalence of CMT ranging
from 0-3.6% [24-26]. In all these studies, the diagnosis of missing
teeth was done by clinical examination and none was done using
radiographs. Another author studied a syndromic population and
recorded a prevalence of 63% in a group of patients with Down’s
syndrome [27].

The knowledge of the prevalence and distribution of CMT will
be of great value to clinicians, especially paedodontists and or-
thodontists, because the decision on time of commencement of
treatment and treatment method will be influenced by the number
and location of the congenitally missing teeth.

The purpose of this study was to determine the prevalence and
distribution of congenitally missing permanent teeth including
third molars in non-syndromic Nigerian dental patients.
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Materials and Methods

This retrospective cross-sectional study involved the use of 611
orthopantomograms (OPGs) of apparently healthy dental pa-
tients (364 females and 247 males) for diagnosis of CMT. These
patients aged between 10 and 25 years with a mean age of 15.72
* 4.09 years at the time the OPGs were taken, had visited at a
specialist dental clinic in Lagos, Nigeria, between December 2013
and September 2014. This study was carried out with approval
from the Research and Ethics committee of the Lagos State Uni-
versity Teaching Hospital.

To ensure racial homogeneity, all selected radiographs were those
of Nigerian subjects. The orthopantomograms were taken on
Planmeca ProMax (Planmeca USA Inc, IL, USA) at an exposure
of 68KV, 13.0mA and 15.8s. Faulty radiographs with unclear or
altered morphology of the teeth were excluded. Patients with
a history of tooth extraction, developmental or hereditary dis-
orders, bone defects, trauma, and fractures were excluded from
study. Patients with systemic conditions, especially cleft lip and
palate, Down’s syndrome, and other syndromes were excluded.

All radiographs were analyzed by one investigator in a dark room
using an x-ray viewer (Slim-Line™ View Box, Select Dental Man-
ufacturing Inc, NY, USA). A tooth was diagnosed as congenitally
missing when it could not be identified or discerned radiographi-
cally on the basis of calcification and there was no evidence of ex-
traction [28]. All cases diagnosed as CMT was reassessed 2 weeks
later to confirm diagnosis of CMT.

To calculate intra-observer agreement, a set of 30 OPGs of CMT
cases chosen at random were examined by the same examiner
four weeks after the initial examination and intra-examiner te-
liability was calculated by correlation coefficient (r = 0.96, P <
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0.001).

Statistical analyses of data were performed using Statistical Pack-
age for Social Sciences program (SPSS, version 21.0, Chicago,
IL, USA). The Pearsons Chi-square test was used to determine
the significance of the differences between CMT for maxilla and
mandible in the right and left quadrant for boys and gitls. It was
tested at the 5% level of significance.

Results

The study consisted of 59.6% female and 40.4% male patients
with no statistically significant difference between the females
(16.11 * 4.7 years) and males (15.14 * 4.6 years) according to
chronological ages [Table 1].

Including third molars, a total of 119 permanent teeth were con-
genitally missing, 40 (33.6%) in males and 79 (66.4%) in females
with an average of 2.1 congenitally missing teeth per person. The
distribution of hypodontia was shown in Figure 1.

The prevalence of CMT was higher but not significantly in fe-
males (10.7%) than in males (7.3%), and for both sexes 9.3% (Ta-
ble 2).

The number of CMT per child ranged from 1 to 5 in this study.
Most of the children (73,7%) had hypodontia of either one or
two teeth (Table 3).

The rate of CMT was higher in the maxilla (52.1%, n=62) than in
the mandible (47.9%, n=57) and there were more on the left side
(51.3%, n=61) than on the right (48.7%, n=>58), although there
were no significant association (Table 4).

The most commonly missing teeth were the maxillary lateral

Figure 1. Distribution of congenitally missing teeth and its percentages by tooth type.
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Table 1. Age and gender distribution of the study participants.

Age range (years) Male Female Total

N (%) N (%) N (%)
10-13 115 (18.8) 139 (22.8) 254 (41.6)
13-16 49 (8.0) 77 (12.6) 126 (20.6)

16 -19 32 (5.2) 48 (7.9) 80 (13.1)

19 - 22 23 (3.8) 51 (8.3) 74 (12.1)

22 - 25 28 (4.0) 49 (8.0) 77 (12.0)
Total 247 (40.4) 364 (59.6) 611 (100.0)
Mean age 1514 + 4.6 | 16.11 + 4.7 15.72 + 4.7

X?=15.78 d.f. = 15 P>0.05

Table 2. Prevalence of congenitally missing teeth by gender.

Male (%) | Female (%) Total (%)
CMT 18 (2.9) 39 (6.4) 57 (9.3)
No CMT [ 229 (37.5) | 325 (53.2) 554 (90.7)
Total 247 (40.4) | 364 (59.6) 611 (100.0)
Prevalence 7.30% 10.70% 9.30%

X?=2.04d.f. = 1P>0.05
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Table 3. Number of congenitally missing teeth and percentage of affected cases (n = 57).

CMT Male (%) | Female (%) | Total (%)
1 6 (10.5) 17 (29.8) 23 (40.4)
2 7 (12.3) 12 (21.1) 19 (33.3)
3 1(1.8) 5(8.8) 6 (10.5)
4 3(5.3) 3(5.3) 6 (10.5)
5 1(1.8) 2 (3.5 3(5.3)

Total 18 (31.0) 39 (68.4) 57 (100.0)

X?=2.14d.f. = 4P>0.05

Table 4. Distribution of congenitally missing teeth between sexes by localization.

rian Dental Patients.nt | Dentistry Oral Sci. 3(5), 258-263.

Teeth F (%) Total(%0) Teeth M(%) F(%) Total(%o)
Maxilla | 18(15.1) | 44(37.0) 62(52.1) Right 20(16.8) 38(31.9) 58(48.7)
Mandible | 22(185) | 35(29.4) 57(47.9) Left 20(16.8) 41(34.5) 61(51.3)
Total | 40(33.6) | 79(66.4) 119(100.0) Total 40(33.6) 79(66.4) | 119(100.0)
X?=122d£=1P>0.05X>=0.04d.f =1P>0.05
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Table 5. Distribution of congenitally missing teeth by symmetry.

Teeth Combination Bilateral
11-21 0
12-22 7
13-23 1
14 - 24 5
15-25 1
16 -26 0
17 - 27 0
18 — 28 9
41 =31 1
42 - 32 3
43 -33 0
44 - 34 2
45 -35 6
46 — 36 0
47 - 37 0
48 — 38 8

Total 43
% of CMT 72.3%

Right Left
1 0
6 2
1 0
1 0
0 2
0 0
0 0
1 2
0 1
1 0
1 0
0 2
2 5
0 0
0 0
1 4
15 18

12.6% 15.1%

ISO system of tooth notation by the WHO.

Table 6. Studies about congenitally missing teeth in Nigeria and other countries.

Author (Reference) Year | Population N Sample type (years) Prevalence (%) CMT per child
F M T

Bergstrom K (30) 1977 Sweden 2589 School children (8-9) 9.3 56 | 7.4 1.81
Locht S (31) 1980 Danish 704 School children (9-10) NS NS | 7.7 NS
Davis JP (9) 1987 Chinese 1093 School children (12) 7.7 6.1 6.9 1.5
Nik-Hussein NN (10) | 1989 Malaysia 1583 | Paediatric patients (6-15) 3.5 22 | 28 1.8
Nganga RN (12) 2001 Kenya 615 Paediatric patients (8-15) 53 7.2 6.3 NS
Silva Meza R (14) 2003 Mexico 668 | Orthodontic patients (9-20) | NS NS | 2.7 NS
Oredugba FA (27) 2007 Nigeria 43 Down Syndrome patients NS NS 63 NS
Goya et al (15) 2008 Japan 2072 | Paediatric Patients (3-17) 10.8 87 | 94 2.8
Present study 2016 Nigeria 611 Dental patients (10-25) 10.7 7.3 9.3 2.1

NS = Not stated M = Male F = Female N = Sample size

incisors (18.4%, n=22) followed by maxillary and mandibular
third molars in equal numbers (17.65%, n=21), then mandibu-
lar second premolars (15.9%, n=19) and maxillary first premolars
(9.3%, n=11). On the other hand, maxillary and mandibular first
and second molars were never absent (Figure 1). Symmetrical hy-
podontia was predominant, accounted for 43 pairs representing
72.3% of all the CMT, while the CMT located unilaterally had
the right and left side affected almost equally. The most common
tooth affected by bilateral hypodontia was the maxillary third mo-
lars, followed by mandibular third molars, maxillary lateral inci-
sors, and mandibular second premolars (Table 5).

Discussion

Radiograghic examination is essential in the diagnosis of CMT
as by definition, CMT are those that fail to erupt in the oral cav-
ity and remain invisible in radiographs [29]. Clinical examination
tend to result in underestimation of CMT in compatison with
radiographic examination [11, 18, 30, 31].

Although asymptomatic in most cases, CMT can result in aesthet-
ic and functional problems in addition to causing malocclusion
and psychological problems. Drifting of teeth adjacent to site of
CMT, midline shift, alveolar bone tesorption as well as problems
with mastication and occlusion atre a few of the resulting compli-
cations [22, 32].
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In this survey the third molar was included even though some au-
thors |9, 28, 33, 34| excluded third molar in their investigation. All
permanent tooth crowns except the third molars have begun their
mineralization by age of six. Usually at the age of 8 to 10 years the
first sign of the third molar appeared on the radiograph, but oc-
casionally on older age. Therefore, the diagnosis of congenitally
missing tooth in permanent dentition should be made after the
age of 6 years if third molars were excluded, and by 10 years of
age if third molars were also studied [20]. The youngest patient in
this study was 10 years of age (Table 1), therefore all the patients
were suitable as sample in this study according to age.

The prevalence of CMT in this study was 7.3% in boys and 10.7%
in gitls, and for both sexes combined it was 9.3% (Table 2), which
is similar to that reported by previous study of a Japanese popula-
tion [15]. Also, a high average of 2.1 CMT per patient suggests
that CMT is not an uncommon condition in Nigeria. It is however
higher than previously reported range of 0 — 3.6% in Nigerians
[24-26]. Also, several reports from different racial populations re-
ported prevalence of CMT ranging from 2.7% to 4.19% [13, 14,
106, 20, 21]. These differences could be due to variation in sam-
pling techniques, methods of examination, as well as sex, age dis-
tribution and racial origin of the different sample populations. A
higher CMT prevalence of 17.11% [17] and 14.69% [4] recorded
among orthodontic patients may be because of a greater tendency
for people with dental anomalies to seek orthodontic treatment. It
may also be as a result of routine use of OPG investigation prior
to orthodontic treatment.

In this and other studies [2, 14, 15, 28| there was no significant
difference in CMT between males and females although some
studies reported a higher tendency for females to have this anom-
aly |9-11], while a study found a higher occurrence of hypodontia
in males than in females [12] (Table 6).

The present study and other studies |2, 9-11, 13, 15, 18, 28-30]
indicate that hypodontia involving one or two teeth represents a
wide majority of cases, being 73.7% in this study (Table 3). This
suggests that most cases of CMT are relatively mild.

In agreement with other studies [14, 22, 35], the frequency of
CMT was higher in the maxilla than in the mandible, although the
difference was not significant (Table 4). Other studies |2, 5, 10, 15,
18] however reported higher prevalence of CMT in the mandible
than in the maxilla though the difference was not significant.

This study is in agreement with previous investigations [12, 14, 15,
21, 28, 30| that reported that symmetrical hypodontia was more
prevalent than unilateral hypodontia (Table 5). The frequency of
bilateral CMT in this study was 72.3% of CMT, which is in accord
with previous reports of 75% [14], 60% [30], and 74.6% [15] in a
Mexican, Norwegian, and Japanese population respectively. This
suggests a strong genetic association.

This study concurs with reports that indicated that the first mo-
lars are never absent [10, 11, 31]. It also agrees with reports that
the maxillary central incisors, mandibular canines and second
molars were rarely missing in hypodontia |2, 5, 11, 28, 29, 37,

http://scidoc.org/IJDOS.php

ies reported that the mandibular second premolars were most
commonly missing teeth [15, 20, 28, 30, 31], others showed that
maxillary lateral incisor was the most prevalence missing tooth in
individuals with agenesis of only one or two teeth [7, 10, 14, 21,
22]. The most affected teeth in this study were maxillary lateral
incisors, followed by maxillary and mandibular third molars, and
mandibular second premolars.

Hydodontia appears to be an inherited characteristic, although
the precise genetic mechanism responsible is not completely
understood [10]. One explanation considered was that congeni-
tally missing teeth, except for hereditary cases, has a greater like-
lihood of occurrence when the dental germ is developed later
than the surrounding tissues, thus reducing the space available for
the tooth to develop [15]. Also, previous studies demonstrated a
highly significant correlation between microdontia and advanced
CMT of the permanent dentition [5, 6, 41]. Both of these sug-
gestions agreed with Bolk’s theory of terminal reduction [42] that
reduction of the distal element of a tooth group occurs more
frequently than in mesially placed teeth, due to the phylogenetic
evolution of humans. Therefore, the teeth most often missing
are the maxillary lateral incisors, second premolars, and the third
molars, as observed in the present study.

Dental agenesis may also arise as a result of combined effect of
genetic and environmental factors |33, 43]. These include infec-
tion, trauma, drugs, and genes associated with syndromes such as
cleft lip, cleft palate, or both [44], ectodermal dysplasia [45], or
Down syndrome [406].

There are evidently some limitations to the study of congenitally
missing teeth. The first is that the visibility of tooth germs on
radiographs depends on their stage of mineralization. Subjects of
the same chronologic age may show major differences in miner-
alization stage and dental age. Tooth buds showing late onset of
mineralization could lead to a false positive diagnosis of agenesis
on radiographs [2]. Therefore, diagnosis of tooth agenesis should
be made after the age of 6 years, if third molar is excluded, and
after 10 years af age if the third molar is also studied |15, 20]. On
the basis of this criterion, the age of inclusion in this study was
set at 10 years.

Secondly, there may be difficulty in distinguishing between a cen-
tral and lateral incisor, especially when the remaining teeth have
drifted. This may result in misclassification. Also, superimposition
of cervical vertebrae in the mental region of the mandible may
result in artifact which may cause problems of identification. The
re-examination of the radiographs helped to identify those cases
where teeth may have been misclassified. Thus a definitive list of
study participants was only derived after the revision.

Missing teeth are asymptomatic in most cases, but they may lead
to some clinical problems, including malocclusion, aesthetic prob-
lems, functional difficulties, and psychological problems. All cases
should be evaluated by interdisciplinary approach for appropriate
treatment choices which may be by orthodontic approach or by
prosthetic replacement. Therefore, early diagnosis and treatment
planning by clinicians should be made for appropriate treatment
modalities in order to minimize the complications of this anom-

39]. In the present study, the least affected teeth were maxillary aly.

central incisor, mandibular canines, and maxillary and mandibular Conclusion

first and second permanent molars (Figure 1). While some stud-
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