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Abstract

The aim of this study was to describe the specific features of dental agenesis in Malagasy people. A retrospective cross-
sectional study was conducted in two private orthodontic clinics in the city of Antananarivo, Madagascar. A total of 72
panoramic radiographs of patients aged more than 7 years old and undergoing orthodontic treatment between January
2008 and September 2022 were examined. Dental agenesis was declared in the absence of crown mineralization on the
radiograph. Wisdom teeth agenesis was not considered in this study. Data were collected, coded, processed, and
analyzed using SPSS 20.0 software. Statistical significance was set at p < 0.05.

A significant predominance of females (72.2% vs. 27.8%) was observed among subjects with tooth agenesis (p < 0.000).
The mandible was the most affected arch (57%). The mandibular lateral incisor (83%) was the most frequently absent
tooth, followed by the maxillary lateral incisor (69.3%) and the mandibular second premolar (12.2%). Dental position
anomalies associated with agenesis included impacted tooth (41.7%) and tooth transposition (4.2%).

The general characteristics of tooth agenesis in our study population did not show any major differences compared to
previous researches in other countries. However, a difference linked to ethnic origin was observed regarding the type
of tooth most frequently affected by agenesis.
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1. Introduction

Dental agenesis or hypodontia, is characterized by the absence of development of one or more of the 20 primary teeth
and/or the 32 permanent teeth [1]. Worldwide prevalence varies considerably, ranging from 0.3% to 36.5% [2,3].
Wisdom teeth are the most frequently affected, with a prevalence ranging from 20% to 31.9% [4, 5, 6, 7]. Excluding
third molars, the prevalence varies between 0.03% and 12.6% [8, 9, 10]. This variation is observed across studies, ethnic
diversities and geographical differences [8].

Genetic and environmental factors are often associated with agenesis. It can manifest in isolation or be associated with
other congenital anomalies such as cleft lip and palate. Additionally, it may be part of syndromes encompassing multiple
dental and/or medical abnormalities [10]. Due to the significant functional, aesthetic and psychological challenges it
poses, dental agenesis can have a substantial impact on the patient's quality of life [11].

Management is multidisciplinary, involving various specialties such as orthodontics, prosthodontics, implantology and
other related disciplines [12, 13, 14, 15]. To the best of our knowledge, there are limited research on this topic in
Madagascar. That is the reason why we undertook the present study.
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The objective was to describe the specific features of dental agenesis in Malagasy people.

2. Material and methods

A retrospective cross-sectional study was conducted within two specialized private orthodontic clinics of Antananarivo,
Madagascar.

2.1. Study population

Records and orthopantomograms of patients with agenesis of permanent teeth and undergoing orthodontic treatment
between January 2008 and September 2022 were selected.

e Inclusion criteria: Patients had to be 7 years or older, with or without wisdom teeth, to be included in the
study.

e Exclusion criteria: Poor-quality panoramic radiographs (blurry and/or discolored) and those of foreign
nationals were excluded from the study.

After setting out the selection criteria, 72 panoramic radiographs were eligible for inclusion in the study population.

2.2. Data collection

Radiographic films were assessed using a portable viewing box, while digital radiographic images were viewed on a
computer screen. The evaluation was conducted meticulously, and in cases of uncertainty regarding image
interpretation, the opinion of another practitioner was sought to confirm the presence or absence of dental agenesis.

According to our assessment criteria, the visibility of the dental follicle was considered indicative of the tooth's
presence. Agenesis of a tooth was declared when the mineralization of its crown was not identified on the radiograph
and the clinical record did not mention a history of tooth extraction. Third molar agenesis was not determined in this
study.

The independent variables included gender, number of missing teeth, dental arch affected by agenesis, type of missing
tooth and associated dental position anomalies.

Anonymity and confidentiality were strictly preserved. Data were collected, coded, processed, and analyzed using SPSS
20.0 software, with statistical significance set at p < 0.05.

3. Results

Gender

® Females m Males

Figure 1 Distribution of patients by gender
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Table 1 Distribution of patients according to the number of missing teeth

Number of missing teeth | Frequency | Percentage
One 35 48.6

Two 30 41.7

Three 5 6.9

Four 2 2.8

Total 72 100.0

Table 2 Distribution of patients according to the affected arch

Affected arch | Frequency | Percentage
Maxillary 26 36.1
Mandibular 41 57.0
Bimaxillary 5 6.9

Total 72 100.0

Table 3 Distribution of patients according to the type of missing tooth and affected arch

Affected arch
Tooth type | Maxillary Mandibular Bimaxillary Total

Frequency | % Frequency | % Frequency | % Frequency | %
1 2 7.7 1 2.4 0 0.0 3 4.2
12 18 69.3 | 34 83.0 |2 40.0 | 54 75.0
C 3 116 |0 0.0 1 200 |4 5.5
Pm2 1 3.8 5 122 |2 40.0 |8 11.1
[2&C 0 0,0 1 2.4 0 0.0 1 1.4
12 & Pm1 1 3.8 0 0.0 0 0.0 1 1.4
Pm1&Pm2 | 1 3.8 0 0.0 0 0.0 1 1.4
Total 26 100,0 | 41 100,0 | 5 100.0 | 72 100

Table 4 Distribution of patients based on the presence of associated dental position anomalies

Dental position anomaly | Frequency | Percentage
Impacted tooth 30 41.7

Tooth transposition 3 4.2

None 39 54.1

Total 72 100,0
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4., Discussion

It should be noted that compared to other investigations, our sample size is slightly limited. This consideration should
be considered when interpreting the results.

A significant female predominance (p < 0.000) was observed among subjects with agenesis. It was found in 52 women
(72.2%) versus 20 men (27.8%) (see Figure 1). This female predominance has been reported in previous studies [16-
19], and our observations align with these prior findings. Two meta-analyses also revealed sex ratios of 1.22 to 1.37 in
favor of females compared to males [17, 20].

Regarding the number of missing teeth, the rate of subjects with one missing tooth was the highest (48.6%), followed
by those with two missing teeth, with a percentage of 41.7%. The proportion of subjects with more than two missing
teeth was relatively low (9.7%) (see Table 1). This finding is similar with previous results reported by Chung et al. in
their study, where the rate of subjects with one missing tooth was 48.9%, while those with two missing teeth stood at
30.7% [21].

The mandible proved to be the most frequently affected dental arch by agenesis, with a percentage of 57%, compared
to the maxilla in 36.1% of cases (see Table 2). Simultaneous agenesis affecting both maxillae was observed in 6.9% of
cases.

The conclusions of previous studies vary regarding which dental arch is more affected by agenesis. Some studies, such
as those conducted by Amini et al. in Iran, Ifesanya et al. in Nigeria and Schonberger et al. in Israel, reported a higher
prevalence of dental absence in the maxilla compared to the mandible [8, 18, 19]. In contrast, similar results to those of
our study, reporting an increased frequency of agenesis in the mandible compared to the maxilla, were found by Soni et
al. in India [22]. Other studies did not find any consistent finding as to which jaw had more missing teeth regarding
orthodontic population [16, 23]. Some studies also observed the simultaneous presence of agenesis in the maxilla and
mandible, with a considerable frequency, as evidenced by the study by Chung et al. in South Korea [21].

The mandibular lateral incisor was identified as the most frequently absent tooth in our study, with a rate of 83%,
followed by the maxillary lateral incisor (69.3%) and the mandibular second premolar (12.2%) (see Table 3). This order
of teeth most frequently affected by agenesis varies from country to country. In Malaysia, Mani et al. found that after
third molars, the upper lateral incisors, followed by upper- and lower-second premolars were the most common
missing tooth [6]. In Japan, Endo et al. observed that he most commonly missing teeth were the mandibular second
premolars, followed by the mandibular and maxillary lateral incisors [16] ; while Gracco et al. found that the most
common congenitally missing teeth were the mandibular second premolars, followed by the upper lateral incisors and
the maxillary second premolars in Italian orthodontic patients [24].

A feature frequently correlated with hypodontia is the ectopic position of permanent teeth. This atypical arrangement
is caused by the absence of neighboring teeth available to provide guidance during eruption or by insufficient space
allowing their emergence. Furthermore, dental transposition, a phenomenon characterized by the abnormal
displacement of teeth, is also observed more frequently in individuals with agenesis [25]. In our study, dental position
anomalies associated with tooth agenesis were mainly tooth inclusion (41.7%) and tooth transposition, observed in
4.2% of cases (see Table 4).

5. Conclusion

A significant female predominance was observed among subjects with missing teeth in our study population. Moreover,
the mandibular arch was more commonly affected by tooth agenesis than the maxilla. The special features of hypodontia
in our population was the order of the more frequently involved teeth. The mandibular lateral incisor was found to be
the most frequently absent tooth. The associated anomalies were impaction and tooth transposition.

The general characteristics of tooth agenesis in our study population showed no major differences compared to
previous research. However, a difference due to ethnic origin was clearly observed regarding the first three most
frequently missing teeth.

Expanding the sample size in future investigations could lead to more definitive conclusions in general population. The

exploration of genes specific to our population related to this type of anomaly could also be relevant, as part of a global
trend in the field of dental genetics.
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