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ABSTRACT

Objective: To determine the prevalence of numerical dental anomalies 
in patients aged 4 to 16 years through the analysis of panoramic ra-
diographs in the city of Azogues, Ecuador, during the 2020–2024 
period. Materials and methods: A retrospective study was conducted 
analyzing 640 panoramic radiographs of patients aged 4 to 16 years from 
a radiology center in the city of Azogues. Demographic variables (age and 
sex) and characteristics of the dental anomalies (type, location, dentition, 
and affected tooth) were recorded. Data were processed descriptively 
using SPSS statistical software. Results: An overall prevalence of dental 
anomalies of 24.1% (n = 154) was determined. Among these, dental 
agenesis predominated (n = 255), occurring most frequently in adoles-
cents (68.9%) and, with a slight majority, in females (52.4%); it mainly 
affected third molars (34.2%) and second premolars (25.8%). In addition, 
26 cases of supernumerary teeth were identified, located mostly in the 
maxilla (88.5%), with a predominance of mesiodens (65.4%), showing 
an equal distribution between sexes. Conclusions: Dental agenesis was 
the most frequent numerical anomaly, most commonly affecting the 
third molars and second premolars. In contrast, supernumerary teeth 
occurred less frequently and were located predominantly in the maxilla.
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INTRODUCTION

The development of dentition is an integral part of 
human growth and plays a crucial role in the stomatog-
nathic system, including mastication, speech, and facial 
esthetics. Furthermore, proper dental development con-
tributes to the functional balance of the body and overall 
well-being, as teeth are involved in biological and social 
processes throughout an individual’s life (1).

Tooth formation begins at approximately the sixth 
week of intrauterine life through a complex biological 
process known as odontogenesis. This process occurs 
through different morphological and histological 
stages involving interactions between the ectodermal 
epithelium and ectomesenchyme. As a result of these 
interactions, the structural components of the tooth—
including enamel, dentin, the dentin-pulp complex, and 
the supporting tissues that constitute the dental organ—
are formed (1,2).

Throughout human development, three stages of 
dentition occur: primary, mixed, and permanent. 
Primary dentition begins to erupt at approximately six 
months of age and consists of 20 teeth. Subsequently, 
the mixed dentition phase begins—a period in which 
primary and permanent teeth coexist—which is consi-
dered a critical stage in the development of the cranio-
facial system. Permanent dentition then develops pro-
gressively from approximately six years of age through 
adolescence (3–6).

During these developmental stages, alterations that 
affect the physiological formation of dental organs 
may occur. These variations are known as dental 
anomalies and correspond to developmental changes 
affecting the number, size, shape, or structure of the 
teeth (7–9). These conditions may affect both primary 
and permanent dentitions, and may occur in the maxilla, 
mandible, or both (10,11).

Dental anomalies involving tooth number are among 
the most frequently encountered in clinical practice. 
This group includes dental agenesis, defined as the 
congenital absence of one or more teeth due to failure 
of tooth germ development, and hyperdontia, which is 
characterized by the presence of supernumerary teeth, 
that is, teeth in addition to those normally present in 
dentition (9,12).

These anomalies may result in various clinical conse-
quences, including disturbances in tooth eruption, ma-
locclusion, crowding, esthetic concerns, and functional 
difficulties. Therefore, early identification is essential for 
timely management and prevention of complications in 
the stomatognathic system (8,9).

In this context, panoramic radiography is a widely used 
diagnostic tool in dental practice because it provides an 
overall assessment of dentition development, enables 
identification of the presence or absence of teeth, and 
facilitates the detection of potential alterations during 
dental growth (13,14).

Despite the relevance of these conditions, information 
regarding their frequency in specific populations remains 
limited. In particular, in the city of Azogues, Ecuador, 
there are no studies that determine the prevalence of 
these numerical dental variations in children and ado-
lescents. Therefore, this study aimed to determine the 
prevalence of dental number anomalies in patients aged 
4 to 16 through the analysis of panoramic radiographs 
during the 2020–2024 period.

MATERIALS AND METHODS

This was an observational, descriptive, cross-sectio-
nal, retrospective study. It was conducted based on 
the analysis of digital panoramic radiographs stored in 
the database of the BIOIMAGEN 3D radiology center, 
located in the city of Azogues, Ecuador. This institu-
tion provides dental imaging diagnostic services to the 
general population, requested based on clinical indica-
tions for the evaluation of dental development, diagnosis 
of abnormalities, and treatment planning.

The radiographs analyzed corresponded to patients 
aged 4 to 16 who were evaluated during the 2020–2024 
period and were part of the institutional database of 
the aforementioned radiology center. The institution 
has formalized informed consent procedures and anon-
ymization protocols, which ensure the confidentiality 
of the information. The study was approved by the 
Human Research Ethics Committee of Universidad 
Católica de Cuenca under registration number CEI-
SH-UCACUE-2025-069. 

The initial study population consisted of 720 radio-
graphs from patients of both sexes. Only radiographic 
studies corresponding to the established age range and 
exhibiting optimal image quality, with adequate contrast 
and sharpness, were included. Images from individuals 
with previously diagnosed systemic diseases or genetic 
syndromes were excluded because these conditions 
could influence the characteristics under evaluation.

Since all available radiographs that met the selection 
criteria were included, census sampling was used. 
Therefore, sample size calculation was omitted, and all 
accessible records from the study period were included. 
Of the 720 radiographs initially collected, 80 were 
excluded; consequently, the final sample consisted of 640 
radiographs. 
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As a preliminary step, a calibration process was 
conducted with the assistance of a specialist in dental 
radiology. During this phase, several panoramic radio-
graphs were jointly reviewed to establish clear criteria 
and standardize the identification of numerical dental 
anomalies, particularly dental agenesis and supernu-
merary teeth. The Kappa coefficient was used to assess 
diagnostic agreement. At this stage, 10% of the total 
sample was used; these images were analyzed exclusi-
vely for calibration and, according to the methodological 
protocol, were not included in the final study analysis.

The radiographs were analyzed individually using 
the digital panoramic images stored in the radiology 
center’s database. Each image was carefully examined 
to identify the presence or absence of numerical dental 
anomalies. During this phase, the following variables 
were recorded: sex, age, dental arch, affected tooth 
group, dentition type, and type of anomaly. The infor-
mation was compiled in a Microsoft Excel spreadsheet.

For age analysis, patients were divided into three age 
groups: 4–7 years, 8–11 years, and 12–16 years. This ca-
tegorization was based on the stages of dental develo-
pment and the transition between the primary, mixed, 
and permanent dentitions, facilitating a better interpre-
tation of results according to the tooth eruption process.

To prevent examiner visual fatigue and maintain the 
rigor of the observation, a maximum limit of 20 ra-
diographs analyzed per day was established. Once data 
collection was completed, the data were exported to 
SPSS version 29 statistical software, where descriptive 
analysis was performed using simple and cross-tabu-
lated frequency tables to determine the distribution 
and prevalence of numerical dental anomalies in the 
study sample.

RESULTS

A total of 640 panoramic radiographs from patients aged 
4 to 16 were evaluated. Regarding the characteristics of 
the study population, the age distribution showed that 
the largest proportion of individuals was in the 12–16-
year age group, accounting for 45.0% (n = 288) of the 
total sample. Sex distribution was relatively balanced, 
with 330 female patients (51.6%) and 310 male patients 
(48.4%). Regarding dentition type, a slight predomi-
nance of permanent dentition was observed, accounting 
for 51.2% (n = 328) of the sample, compared with 48.8% 
(n = 312) for primary dentition (Table 1).

Table 1. Characteristics of the study population.

Variables n %

Age

4–7 years 135 21.1

8–11 years 217 33.9

12–16 years 288 45.0

Sex

Female 330 51.6

Male 310 48.4

Dentition type

Permanent 328 51.2

Primary 312 48.8

Total 640 100.0

In turn, 24.1% (n = 154) of patients presented with at 
least one dental anomaly (95% CI: 20.8–27.4%), whereas 
75.9% (n = 486) showed no anomalies (Table 2). 

Table 2. Presence and frequency of dental anomalies.

Dental anomaly n %

Presence of dental anomaly 154 24.1

Absence of dental anomaly 486 75.9

Total 640 100.0

Among the identified anomalies, 225 cases of dental 
agenesis and 26 cases of supernumerary teeth were 
recorded. Some patients presented with multiple condi-
tions; therefore, the total number of recorded anomalies 
exceeded the number of affected individuals. Conse-
quently, the specific analysis of each condition was based 
on the total number of anomalies identified. 

The highest concentration of dental agenesis cases was 
observed in the 12–16-year age group, which accounted 
for 68.9% (n = 155) of the findings. Lower proportions 
were observed in the 4–7-year age group, with 16.4% 
(n = 37), and the 8–11-year age group, with 14.7% 
(n = 33). Regarding sex distribution, there was a slight 
predominance among female patients (52.4%; n = 118) 
compared with male patients (47.6%; n = 107), indicating 
a similar distribution between both groups (Table 3). 

Regarding the presence of numerical dental anomalies 
according to sex, 80 female patients presented with 
anomalies, whereas 250 did not, out of a total of 330 
individuals evaluated. In the male group, 74 patients 
presented with anomalies and 236 did not, out of a total 
of 310 individuals. The distribution was similar between 
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both sexes, with no substantial differences observed. 
Consistently, the chi-square test yielded a p-value of 
0.695, indicating no statistically significant associa-
tion between sex and the presence of numerical dental 
anomalies (Table 4).

Table 3. Frequency of dental agenesis 
according to age and sex.

Variables n %

Age

4–7 years 37 16.4

8–11 years 33 14.7

12–16 years 155 68.9

Sex

Female 118 52.4

Male 107 47.6

Total 225 100.0

Regarding the distribution by age group, 35 patients 
with dental anomalies and 100 without anomalies were 
identified in the 4–7-year age group. In the 8–11-year 
age group, 45 cases with anomalies and 172 without 
anomalies were identified, whereas the 12–16-year age 
group included 74 patients with anomalies and 214 
without anomalies, making it the age group with the 
largest number of records. The chi-square test yielded 
a p-value of 0.111, indicating no statistically significant 
association between age and the presence of numerical 
dental anomalies (Table 4).

Table 4. Association between numerical 
dental anomalies, age, and sex.

Characteristic Anomaly 
present

No 
anomaly Total p*

Sex

Female 80 250 330
0.695

Male 74 236 310

Age

4–7 years 35 100 135

0.1118–11 years 45 172 217

12–16 years 74 214 288

Total 154 486 640
* P-value obtained using the chi-square test.

Furthermore, the highest proportion of cases was found 
in the upper dental arch: 31.1% (n = 70) involved the 
right side and 30.2% (n = 68) involved the left side of 
the total number of missing teeth. In contrast, the lower 
dental arch showed a lower frequency, with 20.4% 
(n = 46) involving the left side and 18.2% (n = 41) 
involving the right side. Regarding tooth groups, third 
molars were the most affected, accounting for 34.2% 
(n = 77) of cases, followed by second premolars at 25.8% 
(n = 58). First premolars accounted for 11.6% (n = 26), while 
lateral incisors accounted for 10.2% (n = 23). Similarly, 
most findings were observed in permanent dentition, 
accounting for 97.3% (n = 219) of teeth with agenesis, 
compared with primary dentition, in which agenesis was 
reported in only 2.7% (n = 6) of cases (Table 5).

Table 5. Distribution of dental agenesis cases.

Location n %

Dental arch

Lower right 41 18.2

Lower left 46 20.4

Upper left 68 30.2

Upper right 70 31.1

Tooth group

Canines 4 1.8

Central incisors 10 4.4

Lateral incisors 23 10.2

First molar 20 8.9

First premolar 26 11.6

Second molar 7 3.1

Second premolar 58 25.8

Third molar 77 34.2

Dentition type

Permanent 219 97.3

Primary 6 2.7

Total 225 100.0

As for supernumerary teeth (n = 26), the highest 
frequency was observed in the 12–16-year age group, 
accounting for 46.2% (n = 12) of the recorded teeth. The 
4–7-year and 8–11-year age groups each accounted for 
26.9% (n = 7). In addition, the distribution by sex was 
equal, with 50.0% (n = 13) of cases occurring in female 
patients and 50.0% (n = 13) in male patients, indicating 
no sex predilection (Table 6).
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Table 6. Frequency of supernumerary 
teeth according to age and sex.

Variables n %

Age

12–16 years 12 46.2

4–7 years 7 26.9

8–11 years 7 26.9

Sex

Female 13 50.0

Male 13 50.0

Regarding the dental arch, there was a clear predomi-
nance in the maxilla, accounting for 88.5% (n = 23), 
compared with the mandible, which accounted for 
only 11.5% (n = 3) of the total number of supernu-
merary teeth identified. Regarding dentition type, su-
pernumerary teeth were equally distributed, with 50% 
(n = 13) occurring in permanent dentition and 50% 
(n = 13) in primary dentition. Regarding the most 
frequent location, mesiodens were the most prevalent, 
accounting for 65.4% (n = 17) of cases. To a lesser 
extent, they were identified in the canine region, ac-
counting for 23.1% (n = 6), and in the premolar region, 
accounting for 11.5% (n = 3), with no cases reported in 
the distomolar or paramolar regions (Table 7).

Table 7. Distribution of supernumerary teeth cases.

Location n %

Dental arch

Mandible 3 11.5

Maxilla 23 88.5

Dentition type

Permanent 13 50.0

Primary 13 50.0

Location

Between premolars 3 11.5

Canine group 6 23.1

Mesiodens 17 65.4

Distomolars 0 0.0

Paramolars 0 0.0

Total 26 100.0

DISCUSSION

The evaluation of numerical dental anomalies in the 
study population revealed patterns consistent with those 

described in the literature, although some differences 
may be related to factors specific to each population 
group. In terms of dental agenesis, the 12–16-year age 
group had the highest frequency, at 68.9%, which is con-
sistent with the findings reported by Pamukcu et al. (15), 
who observed that the absence of third molars was more 
prevalent among adolescents aged 12–19 (29.3%) than 
among individuals older than 20 (20.5%). This finding 
reinforces the tendency toward more frequent identi-
fication of numerical dental anomalies during adoles-
cence, a stage when the eruption of most permanent 
teeth has been completed.

As for sex, the results showed a slight female predomi-
nance (52.4%), which is consistent with the findings of 
Pamukcu et al. (15), who reported a higher prevalence 
of dental agenesis among females (27.3% vs. 21.4% in 
males). This pattern was also observed in the population 
studied by Tapuyo and Díaz (16) in Guayaquil, where 
dental agenesis was more frequent among females, par-
ticularly between 6 and 12 years of age. Furthermore, 
these authors reported that age was a significant variable 
among patients presenting with some type of dental 
anomaly (p < 0.05).

Dental agenesis was also more frequently located in the 
maxilla, accounting for 61.3% of cases. This finding is 
consistent with that reported by Pamukcu et al. (15), 
who found a higher prevalence in the maxilla (11.2% 
vs. 5.8% in the mandible). Similarly, third molars were 
the most frequently affected tooth group, followed by 
second premolars. These results partially agree with 
those reported by Eliacik et al. (17), who identified a 
higher frequency of absence in the mandibular second 
premolars (10.17%). However, they differ from the 
findings of Sella Tunis et al. (6), in which maxillary 
lateral incisors had the highest frequency of agenesis 
(62.3%), followed by mandibular second premolars 
(60.6%), as well as from those described by Shen et al. 
(18), who reported greater involvement of mandibular 
lateral incisors. The variations observed among studies 
highlight the influence of genetic, environmental, and 
ethnic factors on the distribution of dental agenesis.

In general terms, the literature indicates that dental 
agenesis is one of the most common dental anomalies, 
with prevalence rates ranging from 2% to 8% in the 
permanent dentition, depending on the population 
studied (12,16,19). The results of this study fall within 
the ranges reported in the scientific literature.

On the other hand, a low frequency of supernumerary 
teeth was observed (n = 26), with the highest frequency 
occurring in the 12- to 16-year-old group (46.2%). Sex 
distribution was equal (50% each). These results differ 
from those reported by Mallineni et al. (20), who 
observed a male predominance of 76% compared with 
24% in females; similarly, Singh et al. (21) reported a 
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male-to-female ratio of 2.29:1. Similarly, He et al. (22) 
reported a clear male predominance of 3.2:1, whereas 
Arandi et al. (23) described prevalence rates below 0.86%, 
with a predominance among males (76.5% vs. 23.5% in 
females). In contrast, the findings of Hajmohammadi et 
al. (24) are similar to those of the present study, as they 
reported no significant differences according to sex.

Regarding the location of supernumerary teeth, the 
vast majority were found in the maxilla (88.5%), with 
a marked predominance of mesiodens (65.4%). These 
findings are consistent with those reported by Sella 
Tunis et al. (6), who found that 97.0% of supernume-
rary teeth were located in the anterior maxillary region. 
Similarly, Mallineni et al. (20) reported that 87.0% were 
mesiodens. He et al., in turn, (22) confirmed this pattern, 
reporting 98.1% in the maxilla, whereas Arandi et al. 
(23) reported 78.3%. However, Hajmohammadi et al. 
(24) identified distomolars (44.1%) and parapremolars 
(29.4%) as the most common supernumerary teeth, 
findings that contrast with the distribution observed 
in this study.

A relevant aspect highlighted in the literature is the 
finding reported by Marzouk et al. (25), who, through 
a meta-analysis, identified a strong association between 
dental anomalies and orofacial clefts, with an odds ratio 
(OR) of 14.2 for dental agenesis and 5.7 for supernu-
merary teeth. Although patients with syndromes or 
malformations were not included in the population of 
this study, this finding highlights the need to consider 

genetic and craniofacial developmental factors when 
explaining variations in the prevalence and types of 
dental anomalies.

One limitation of the study is that the research was 
conducted using panoramic radiographs obtained from 
a single radiology center; therefore, the results represent 
only the population served by that facility and cannot be 
generalized in absolute terms. Furthermore, since this 
was a retrospective study based on radiographic records, 
the available information depended on image quality 
and the data recorded in the institutional database.

CONCLUSIONS

Numerical dental anomalies—including dental agenesis 
and supernumerary teeth—are relatively common in 
the population studied, with greater predominance in 
permanent dentition. Dental agenesis primarily affects 
adolescents aged 12–16, shows a slight female predomi-
nance, and is more common in the upper dental arch, 
particularly involving the absence of third molars and 
second premolars. On the other hand, supernume-
rary teeth show an equal distribution between both 
sexes, with diagnoses concentrated predominantly in 
the 12–16-year age group. This condition occurs more 
frequently in the maxilla, with a notable prevalence of 
mesiodens. Although its frequency is lower than that 
of dental agenesis, its timely identification represents a 
clinically relevant finding.
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