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ABSTRACT

Objective: To determine the occurrence of third molar agenesis and 
associated factors in patients at an outpatient dental clinic in Morelos, 
Mexico.  Materials and methods: Cross-sectional design based 
on a series of 295 digital panoramic radiographs, selected through 
consecutive sampling and evaluated using CS Imaging® software 
(Carestream Dental, Atlanta, GA, USA). Binary logistic regression 
analysis was performed using the SPSS v. 24 statistical package (IBM 
Corp., Armonk, NY, USA) to calculate odds ratios and 95% confidence 
intervals between agenesis and explanatory factors. Results: Agenesis 
was more prevalent in the maxillary third molars, with 59.3% 
(n = 175) in tooth 18 and 53.9% (n = 159) in tooth 28. In contrast, 
mandibular third molar agenesis was less frequent, with 46.8% 
(n = 138) in tooth 38 and 45.8% (n = 135) in tooth 48. The 
absence of two molars showed the highest occurrence, with 40.1% 
(n = 118) of cases. Age increased the probability of agenesis in tooth 18 
(aOR = 1.74; 95% CI: 1.07-2.94) and 28 (aOR = 1.91; 95% CI: 1.13-3.21), 
while female sex was associated with a higher probability of agenesis 
in tooth 38 (aOR= 1.82; 95% CI: 1.17-3.06). Conclusion: Third molar 
agenesis is a common condition influenced by age and sex, suggesting 
the usefulness of these sociodemographic factors to anticipate patterns 
in different populations.

Keywords: dental agenesis; third molar; panoramic radiography.
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INTRODUCTION

The World Health Organization (1) defines tooth 
agenesis, or anodontia, as the absence of development 
of a dental germ. It is an oral and craniofacial develop-
mental anomaly of multifactorial origin, influenced by 
genetic, environmental, pathological, anthropometric, 
and evolutionary factors (2-5). Moreover, it involves the 
absence of one or more teeth in the human dentition; 
however, third molars are most commonly affected, 
with reported prevalence ranging from 5% to 56% (6).

The prevalence of agenesis varies widely. In South Asian 
countries, studies report a prevalence of 6% in Pakistan 
among patients treated at faculties of dentistry, while in 
India and among Bangladeshi populations, prevalence 
has been reported at ~38%; in patients from faculties of 
dentistry in Solapur, it was 46.7%; and in Manipal, 24% 
(7-10). In Europe, Turkey reports a third molar agenesis 
prevalence of 29% (11-13), whereas orthodontic clinics 
in Switzerland and Greece reported 50.8% (14). In South 
America, Peru has documented an occurrence of 21%, 
and Colombia, 24% (15, 16). In the Mexican population, 
prevalence has ranged between 22% and 56% in patients 
from Veracruz, Puebla, and San Luis Potosí (17-19).

Regarding factors associated with third molar agenesis, 
women have a 14% probability of presenting it. By 
quadrant, the maxilla has a 36% higher likelihood of oc-
currence, and agenesis of one or two molars is the most 
common pattern, while agenesis of three to four molars 
is less frequent (6, 7, 12). Individuals with third molar 
agenesis have been reported to exhibit a less convex cra-
niofacial configuration, a shorter anterior facial height, 
and more retrusive maxilla and mandible (20). Although 
panoramic radiography provides a two-dimensional 
view, it is useful for the presumptive diagnosis, allowing 
observation of the absence of dental germ formation and 
the status of surrounding structures (21).

The age of initiation of third molar calcification remains 
a topic of debate, as various studies suggest that the 
dental follicle may begin to form around age 7, reach 
a mature size by age 8, and present a fully developed 
capsule and crown by age 10 (6, 7, 9, 17, 22). However, 
the developmental chronology shows individual 
variation. In that sense, it has been observed that if the 
third molar crown is not radiographically evident by 
age 10, there is a 50% probability of agenesis. Crown 
calcification is typically completed around age 16, while 
root formation is finalized around age 25 (23). Based on 
these findings, some authors propose age 14 as a critical 
threshold for considering possible third molar agenesis 
(24, 25). Furthermore, there is strong genetic control 

over tooth development, and any alterations affect both 
sexes similarly (4). 

In this context, it is important for dental professionals 
to use panoramic radiography in order to examine the 
structures and detect the absence of third molars. In the 
region, no studies have reported on the status of this 
phenomenon; therefore, the aim of this study was to 
determine the occurrence of third molar agenesis and to 
identify associated factors in patients from an outpatient 
dental clinic in Morelos, Mexico.

MATERIALS AND METHODS 

This cross-sectional study was based on a case series of 
301 digital panoramic radiographs, evaluated at a private 
outpatient dental clinic in Morelos, Mexico, during 
August 2023. Given the absence of a defined sampling 
frame, no sample size calculation was performed and a 
consecutive sampling was performed, collecting radio-
graphs of patients treated during the first six months 
of the year.

Panoramic radiographs from the diagnostic area were 
included if they contained complete data of interest for 
patients aged 14 years or older, based on evidence-based 
recommendations (24, 25). Exclusion criteria were 
defined using information recorded in clinical records: 
patients with a history of tooth extraction or loss due 
to trauma, general or maxillofacial malformations, 
previous orthodontic treatment, or infections that could 
have affected odontogenesis or dental eruption periods. 
Radiographs with artifacts that hindered proper visu-
alization of structures were also discarded. Six radio-
graphs from patients with previous tooth extractions 
were excluded based on clinical record data, leaving a 
final sample of 295 records.

Digital panoramic radiographs were uploaded to CS 
Imaging® software (Carestream Dental, Atlanta, GA, 
USA) and evaluated by an orthodontic specialist using 
an objective operational criterion. Although no formal 
inter-examiner calibration process was performed, 
the software standardization allowed precise visual-
ization and analysis, minimizing observational bias. 
Filters were applied to optimize image quality, and 
using zoom and annotation tools, the response variable 
was defined as the absence of the dental germ at any 
stage of development (Figure 1). Third molars were 
identified using the two-digit tooth numbering system 
of the FDI World Dental Federation (18: upper right 
molar; 28: upper left molar; 38: lower left molar; 48: 
lower right molar) (26).
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Figure 1. Digital panoramic radiograph of a 14-year-old patient from a dental clinic 
in Morelos, Mexico. The operational definition of agenesis considered the absence of 
the dental germ development for each third molar (e.g., agenesis of molar 48). On the 
other hand, presence was defined as the existence of the dental germ at any stage of 
development (e.g., third molars 18, 28, and 38).

Explanatory variables considered as potential associ-
ated factors were sex, age, and place of origin. Age was 
dichotomized as 14-20 vs ≥21 years, reflecting critical 
stages of third-molar development; sex, based on biolog-
ical differences; and rural origin, according to a standard 
population criterion associated with localities of fewer 
than 2,500 inhabitants.

Data were tabulated in Excel and coded for statistical 
analysis in SPSS v.24 (IBM Corp., Armonk, NY, USA). A 
univariate analysis was performed to obtain simple fre-
quencies, measures of central tendency, and dispersion. 
Subsequently, a bivariate analysis using binary logistic 
regression was conducted to evaluate the relationship 
between agenesis of each third molar and the explana-
tory variables, calculating the odds ratio (OR) with its 
95% confidence interval (95% CI). Variables found to 
be significant in the bivariate analysis (p < 0.05) were 
included in a multivariate model, also adjusted for those 
with biological plausibility, even if not significant in the 
previous analysis.

The study protocol was developed in a private dental 
institute and was approved by the Research Ethics 
Committee of Universidad Autónoma de Guerrero, 
Mexico (Record 2023-013). With authorization from 
the dental clinic owners, all patients attending the clinic 
during the first six months were informed of the study 
objectives, regardless of the date their panoramic radio-
graphs were taken. Informed consent was obtained from 
all participants and, in the case of minors, from their 
parents or legal guardians. Data were used exclusively 
for scientific dissemination, in strict compliance with 
ethical principles, Mexican Official Standard 004 of the 

Ministry of Health on clinical records, and the General 
Health Law Regulations on Research (27, 28).

RESULTS

Based on the sociodemographic characteristics, women 
accounted for 65.1% (n = 192) of the sample. Patients’ 
ages ranged from 14 to 30 years, with a mean of 19.9 
years (SD = 4.7). Most patients, 69.8% (n = 206), were 
in the 14-20-year age range. Regarding place of origin, 
79.1% (n = 233) were from urban areas (Table 1).

Table 1. Sociodemographic characteristics of patients 
from an outpatient dental clinic in Morelos, Mexico.

Factor n %

Sex

Female 192 65.1

Male 103 34.9

Age range 

14-20 years 206 69.8

21-30 years 89 30.2

Place of origin 

Urban 233 79.1

Rural 62 20.9

Regarding the occurrence of third molar agenesis, it was 
more frequent in the maxilla, with 59.3% (n = 175) in 
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molar 18 and 53.9% (n = 159) in molar 28. In contrast, 
the mandible showed a lower relative frequency, with 
46.8% (n = 138) agenesis in molar 38 and 45.8% (n = 135) 
in molar 48 (Table 2).

On the other hand, agenesis of at least two third molars 
was the most common, occurring in 40.1% (n = 118) of 
patients (Table 3).

Table 2. Occurrence of third molar 
agenesis in patients from an outpatient 

dental clinic in Morelos, Mexico.

Anatomical 
location

Third 
molar*

Agenesis Presence

n % n %

Maxilla 18 175 59.3 120 40.7

28 159 53.9 136 46.1

Mandible 38 138 46.8 157 53.2

48 135 45.8 160 54.2
* Third molar nomenclature according to the FDI World Dental 
Federation.

Table 3. Occurrence of combined third 
molar agenesis in patients from an outpatient 

dental clinic in Morelos, Mexico.

Combined agenesis occurrence n %
One molarOne molar 101101 34.234.2

Two molars Two molars 118118 40.140.1
Three molarsThree molars 3434 11.511.5
Four molarsFour molars 4242 14.214.2

TotalTotal 295295 100.0100.0

In the bivariate analysis, factors associated with third 
molar agenesis were identified. Age was associated 
with a higher probability of agenesis in maxillary third 
molars (18 and 28). In the mandible, female sex was as-
sociated with a higher probability of agenesis in molar 
38, whereas no significant associations were observed 
for molar 48 (Table 4).

In the final multivariate model, significant factors main-
tained independent effects, adjusted for the explanatory 
variables selected based on biological plausibility criteria 
(Table 5).

Table 4. Bivariate analysis of factors associated with third molar agenesis in 
patients from an outpatient dental clinic in Morelos, Mexico.

Third molar* Factor Agenesis Presence OR (unadj.) 95% CI p

n = 175 n = 120

18 Sex

Female(ref) 114 78 0.99 0.61-1.61 0.979

Male 61 42

Age

≥21 years(ref) 61 28 1.75 1.04-2.97 0.035

14-20 years 114 92

Place of origin

Urban(ref) 143 90 1.48 0.84-2.61 0.165

Rural 32 30

n = 159 n = 136

28 Sex

Female(ref) 104 88 1.03 0.63-1.66 0.899

Male 55 48

Age

≥21 years(ref) 58 31 1.94 1.16-3.25 0.011

14-20 years 101 105

Place of origin

Urban(ref) 129 104 1.32 0.75-2.31 0.328

Rural 30 32
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Table 4. (Continuation).
Third molar* Factor Agenesis Presence OR (unadj.) 95% CI p

n = 138 n = 157

38 Sex

Female(ref) 100 92 1.85 1.13-3.03 0.013

Male 38 65

Age

≥21 years(ref) 42 47 1.02 0.62-1.68 0.925

14-20 years 96 110

Place of origin

Urban(ref) 106 127 0.78 0.44-1.37 0.391

Rural 32 30

n = 135 n = 160

48 Sex

Female(ref) 95 97 1.54 0.94-2.51 0.081

Male 40 63

Age

≥21 years(ref) 41 48 1.01 0.61-1.67 0.945

14-20 years 94 112

Place of origin

Urban(ref) 105 128 0.87 0.49-1.53 0.640

Rural 30 32
* Third molar nomenclature according to the FDI World Dental Federation.
OR (unadj.): unadjusted odds ratio; (ref): reference category; p: significance level.

Table 5. Final multivariate model of factors associated with third molar agenesis 
in patients from an outpatient dental clinic in Morelos, Mexico.

Third molar* Factor Category OR (unadj.) OR (adj.) 95 % CI

18 Age ≥21 years 1.75 1.74 1.07-2.94

28 Age ≥21 years 1.94 1.91 1.13-3.21

38 Sex Female 1.85 1.82 1.17-3.06

* Third molar nomenclature according to the FDI World Dental Federation.
OR (unadj.): unadjusted odds ratio; OR (adj.): adjusted odds ratio.
For molars 18 and 28, age was adjusted for sex, whereas for molar 38, sex was adjusted for age.

DISCUSSION

The occurrence of third molar agenesis was determined 
in a Mexican population treated at a private outpatient 
dental clinic. The upper right third molar showed the 
highest occurrence of this phenomenon, with 59.3%. 
Agenesis of at least two third molars was the most 
common pattern, with 40.1%. Regarding associated 
factors, age was associated with a higher probability of 
agenesis in the upper third molars, and females showed 
a higher predisposition towards agenesis of the lower 
left third molar.

The reported occurrence of agenesis in our study falls 
within the range observed in different research studies 
conducted in South Asian populations (7-10) and in 
various European countries (11, 13, 14). Concerning the 
Americas, the results falls within the range reported for 
South American countries (15, 16). Similarly, compared 
with Mexican populations from Veracruz, Puebla, and 
San Luis Potosí, the distribution is similar (17-19).

The upper right third molar was the most frequently 
affected by agenesis, similar to reports from India 
and Turkey (7, 10, 13), and consistent with findings 
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in the populations of San Luis Potosí and Puebla (17, 
19). Other studies have reported the lower right third 
molar as the most frequent, as documented by Botina 
et al. (16) in Colombian patients, and by Colorado-Pin-
illo and Huitzil-Muñoz (18) in Mexican patients from 
Veracruz. Unlike other studies that analyze agenesis at 
the patient level, this study considered each third molar 
as the unit of analysis, so the occurrence is reported per 
molar rather than as a global estimate per patient.

Regarding biological variables, females showed a higher 
probability of agenesis of the lower left third molar. 
This could be explained by anthropometric differences 
in maxillary and mandibular size and overall facial 
configuration in females (5). The results are similar to 
those reported by Singh et al. (7) in females treated in 
a faculty of dentistry in India, and by Pamukcu et al. 
(12) in a Turkish population of different ages. Addition-
ally, Carter and Worthington (6), in their systematic 
review, mention that females have a 14% probability of 
agenesis compared with males; they also emphasize that 
the maxilla has a 36% probability of third molar agenesis, 
and that the absence of one or two of these teeth is the 
most common pattern.

Age 21 years or older was associated with a higher prob-
ability of third molar agenesis. The absence of a third 
molar observed in our study could be explained by a lack 
of development, taking 14 years as the critical age, as 
indicated by Tavajohi-Kermani et al. (24) and Dumas et 
al. (25). These authors report that if the crown of a third 
molar is not radiographically visible by age 10, there is 
a 50% probability of agenesis (25). According to San 
Román-Hernández et al. (17), examining radiographs 
at early ages (7-8 years) allows detection of calcifica-
tion signs of these molars, so their absence at later ages 
permits establishing a diagnosis of agenesis.

It is important for dental professionals to be able to 
interpret a panoramic radiograph that allows visualiza-
tion of structures and detection of third molar agenesis. 
Radiographic identification of the third molar germ 
during the early stages of calcification, before eruption, is 
essential for adequate treatment planning, particularly in 
orthodontics (29). A panoramic radiograph from around 
age 7 can help monitor third-molar development, since 
the eruption direction is crucial, and early detection can 
prevent or allow timely management of associated com-
plications (17). It is also fundamental to consider measure-
ments to determine facial biotype, skeletal class, dental 
age, and maxillary dimensions (5, 20, 25).

This study presents limitations that restrict the gener-
alization of the results at the regional level, mainly due 
to the absence of a defined population base. Although 
ORs may overstate associations when the outcome is 
common, its use is justified as this is the first analysis in 
the region that evaluates third molar agenesis individ-
ually (6). Nevertheless, it is recommended that future 
research studies with more robust and reproducible 
designs consider the application of alternative estima-
tors to improve the precision of reported associations.

In terms of temporality, it would be valuable for sub-
sequent studies to include follow-up of the population 
from early childhood until the formation of the third 
molar, which would allow for a more solid exploration 
of causal associations and developmental patterns. In 
addition, due to the clinic’s operational constraints, 
it was not possible to collect additional data, such as 
family history and environmental factors, which limits 
etiological interpretation; therefore, their inclusion is 
suggested for future research.

Concerning the evaluation procedure, although digital 
radiographs facilitated precise and reliable assessment 
by an orthodontic expert using an objective operational 
criterion based on the absence of the dental germ at 
any stage of development, no formal calibration process 
among evaluators was conducted. Nevertheless, it is rec-
ommended that future studies implement calibration 
procedures to increase reproducibility of results.

The consecutive sample in this study is not represen-
tative of the Morelos region, as only the available ra-
diographs within a specified period were considered. 
The study provides a basis for conducting other types 
of studies with greater methodological robustness to 
achieve regional representativeness. Although not gen-
eralizable to the entire population, the sample permits 
comparisons with similar private outpatient clinic pop-
ulations that lack a defined sampling frame but share 
comparable characteristics.

CONCLUSIONS

Third molar agenesis is a recurrent condition, partic-
ularly in the maxillary region. Age and sex showed a 
higher predisposition to agenesis, suggesting these 
factors may influence the absence of these teeth and, 
therefore, could be useful for anticipating associated 
patterns in different populations.
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