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Is Third Molar Agenesis an Anomaly or Just a Sign of
Variation? Prevalence and Manner of Presentation of this
Condition in a Sample from the Metropolitan Region of Chile
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SUMMARY: Agenesis of permanent teeth is the most frequent dental anomaly. The most affected tooth is the third molar (M3),
and its congenital absence poses interesting questions from a clinical and evolutionary perspective. M3 agenesis catedaruassol
part of syndromes. Researchers have reported prevalences that vary largely among populations, between 5 % and 56 %, with a mean
prevalence of 22.6 %. Previous Chilean studies, mainly in Northern populations, have determined a prevalence betweer269/8 % and
%. The aim of this work was to assess the prevalence of M3 agenesis and to characterize its presentation in a sampmgd,aheSanti
largest to date in a M3 agenesis prevalence study in Chile. In this study, 535 panoramic radiographies and clinicaf paieries o
from the Dental Clinic of the Universidad de Chile were used to determine prevalence and distribution according to setqatfiecte
and location (left or right; maxilla or mandible). The Chi-square test was used to assess statistical significance inrdiStniéut
calculated M3 agenesis prevalence was of 12.89 %. No statistically significant differences were found between sexexatidas or |
within the jaws. The agenesis of one third molar was more common, then two, three and finally of all the third molarsal&heeprev
of M3 agenesis in the sample is 12.89 %, with a random manner of presentation. We propose that as it currently standssM3 agene
should be considered an anatomical variation rather than a developmental anomaly.
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INTRODUCTION

Dental anomalies are relatively common in differentlentitions, although it is more common in the permanent
populations. They are alterations of the embryologicaentition. The third molar is the tooth that most appears with
development of the dentition that result in an altered numbagenesis, followed by the second lower premolar (3-4 %),
of teeth, size, form, position, color or in a dysplasia of thepper lateral incisor (1-2.5 %) and second upper premolar
dental tissues. Agenesis is the absence of a dental orga2 %) (Brooket al, 2014).
during the embryonic development. The agenesis of
permanent teeth is the most common dental anomaly (Bailitdividuals with dental agenesis can be affected in different
1975), and the most affected tooth is the third molar (Larmoways. Aesthetic and functional problems are particularly
et al, 2005). evident when anterior teeth are compromised, affecting self-

esteem, communication capacity and quality of life. In case

This can be present as an isolated condition or a$ the agenesis of the third molar, positive or negative
part of a syndrome (Vastardis, 2000). It is observed in botlonsequences seem less obvious, and clinicians may never
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have to deal with them. However, the question about the  We seek to generate up-to-date knowledge in this
origin of this condition remains, not only in dentistry butopic that aids to describe and understand the causes
also in evolutionary biology and biological anthropologyand manner of presentation of M3 agenesis and the
Also certain morphological changes have been associafguksible anatomical and clinical consequences of it.
with its congenital absence such as a decrease in siz&pkcifically, the aim of this study is to determine the
the maxillary and mandibular bones (Ka&tial, 2004), prevalence of the agenesis of a sample of the
a decrease in jaw length, lower facial height, decreasktetropolitan Region in Chile and its characteristics of
mandibular plane angle and decreased gonial angieesentation according to sex, location and symmetry.
(Sugiki et al, 2018). Fernandeet al. reported an We chose individuals from this area as a potentially
association between third molar agenesis and cleft lip arelpresentative sample of the countsynce it
palate (Fernandeet al, 2018). In contrast with the concentrates 38 % of the total population and its ancestry
agenesis of the rest of the teeth, no aesthetic alteratiaosresponds to 39.12 % Amerindian (Aymara and
or functional difficulties are reported. In fact, theMapuche), 56.45 % European and 4.53 % African
congenital absence of the M3 may even be seen as(ancestria.chilegenomico.cl), which is very close to the
advantage, since there would be no risk of situations likeerage data for the country, which was estimated to be
molar impaction and pericoronitis. 44.34 % Amerindian (without separating Aymara &
Mapuche), 51.85 % European, and 3.81 % African in 2014
The reported prevalence of M3 agenesis varidsuente®t al, 2014), corroborated by more recentses
among populations. Values such as 5.32 % in the Ugandasing enriched ancestry informative markers (AIMs)
population and 56 % in a sample from Southern India hap@ww.chilegenomico.cl/datos-genomicos). To study
been observed (Carter & Worthington, 2015). Avow M3 agenesis presents in the sample, we tested the
metanalysis by Carter & Worthington calculated an averaull hypothesis that the characteristics of M3 agenesis
ge world prevalence of 22.6 % from the existing literatur@re independent of sex and location (maxilla and
mandible, right and left sides).
In North America (USA, Canada and Mexico) the
average prevalence of M3 agenesis is 17.88 %, whereas in
South America is 18.19 %. For the latter metanalysis MATERIAL AND METHOD
South America nine investigations were included from
Brazil, four from Chile and two from Colombia (Carter &
Worthington). Different studies in Latin American Panoramic radiographs from 535 patients of the
countries have calculated a prevalence of M3 agenesisiiéntal Clinic of the University of Chile were used.
21 % in Colombia (Espinal Botertd al, 2009), 26 % in Recruited individuals were older than 14 years and had
Mexico (Ramiro-Verduget al, 2015) and 29.3 % in Cuba no history of severe maxillofacial trauma, congenital
(Gonzéalez Espanglest al, 2014). However, different malformation nor orthognathic surgery and no previous
values were reported in studies in the same country. Low@story of third molar extractions.
values of agenesis were described for another sample from
Colombia (10.6 %) and Cuba (12.45 %). Differences in The radiographs of the individuals were worked
the observed prevalence within a country suggest ta@onymously and only relevant information of each
presence of variations among related populations, angbarticipant was known (sex, age, presence of agenesis,
possible random pattern in the occurrence of M3 agenesdentification of the absent teeth). Descriptive statistics
of the prevalence of agenesis per sex, affected tooth,
In Chile, the first M3 agenesis study wasand location (left or right; maxilla or mandible) were
performed in 1995, using a sample of 116 individualsalculated. The Chi-square test was used for the test of
from the Metropolitan Region, where a prevalence @he null hypothesis using PAST (Paleontological
19.8 % was calculated based on unitary retroalveolar Ktatistics, Version 3.20). Significant0.05 was
rays of the mandible (Martinet al, 1995). To the best considered to reject the null hypothesis.
of our knowledge, no further studies were made until the
next decade, when a prevalence of 24.75 % was  The post-hoc statistical power of the analyses
determined for the Chilean populations in Antofagastaas > 0.8, calculated using G*Power (Fetdl, 2009).
(Garcia-Hernandezt al, 2008), 26.7 % in the AtacamefioThe process for obtaining patient data as well as the
ethnic group (Garcia-Hernandez & Beltran Varas, 2008nalytical approach of this study was authorized by
and 21.79 % in the Aymara population (Garcia-Hernand#ze Scientific Ethics Committee of the Universidad de
& Beltran Varas, 2009). Chile School of Dentistry (No. 2016/29).

1383



MORENO, M. T.; DIAZ, A.; GONZALEZ, A.; MANRIQUEZ, S. G. & TORO-IBACACHE, V. Is third molar agenesis an anomaly or just a sign of variation? Prevalence and manner of
presentation of this condition in a sample from the Metropolitan Region of @ilé. Morphol., 37(4)1382-1386, 2019.

RESULTS

Table | summarizes the prevalence of agenesis pere were no statistically significant differences between
sex. There was no statistically significant difference in thisones (maxilla or mandible) and sides (right or let)<
distribution between females and malg$ £ 2.371, p = 0.874, p = 0.349).

0.123).
Finally, all the individuals were organized according

Table Il summarizes the distribution of agenesithe total number of M3s with agenesis. Table IV summarizes
according to sex and the affected tooth. Within females thete frequency of the number of affected M3.
was no statistically significant difference between affected
teeth > = 0.703, p = 0.521); the same happened for malgsble I. Prevalence of M3 agenesis per sex.

2 — —
(x*=0.173, p = 0.758). Sex  Neindividuas N°individudswith  Percentage
_ Male 224 23 10.26 %
Table IIl summarizes the frequency of agenesifgmae 311 46 14.79%
according to location. With the sample pooled for both sexe Totg 535 69 12.89%

Table II. Distribution of agenesis according to sex and affected tooth.

Tooth (ID) Mde Percentage Femade  Percentage Total Percentage
Riaht maxillarv (18) 13 3171 % 26 29.55% 39 3023%
Left maxillarv (28) 9 21.95 % 19 21.59 % 28 21.70%
Left mandibular (38) 9 21.95 % 22 25% 31 2404 %
Riaht mandibular (48) 10 24.39 % 21 28.36 % 31 2404%

Table Ill. Number of affected M3s accordingtothe  Table IV. Number and percentage of the patients according to the

bone (maxilla or mandible) or side (right or left) number of affected teeth
Right Left No. of afected M3s No. of individuas Percentage
Maxilla 39 28 (total agenesis=69)
Mandble 31 31 One 33 47.8%
Two 19 27.5%
Three 10 145%
DISCUSSION Four 7 10.2%

Our observed prevalence is lower than the ongith a more homogeneous genetic background may have
reported worldwide, however, similar to values found irither the highest or lowest prevalence, while more hybrid
other studies conducted in America. It has been reportedgopulations would present average or close-to-average
Brazil a prevalence of 10.83 % (Oliveira & Serra Negraalues, between the extremes. The origin of our sample
1985), 10.6 % in Colombia (Bastidas & Rodriguez, 2004)overs several areas of the Metropolitan Region of Chile,
and 16.36 % in Venezuela (Méndez & Contreras, 2006)hich concentrates a 38 % of the Chilean population, and
When comparing prevalence among continents, itis obserw@dis the individuals may be representative of a large
that the values of South America (18.19 %) are lower thgroportion of the urban Chilean population. The ancestry of
those reported in Europe (21.6 %) and Asia (29.71 %), whihileans corresponds to 44 % Amerindian and 56 % no
Africa represents the continent with the lowest prevalenggmerindian (European/African) (www.chilegenomico.cl/
(5.74 %). Our study reports a lower value than the averagatos-genomicos). Thus, our prevalence value falls between
in South America. Although there may be many reasoise largest and lowest. On the contrary, Martéte# found
behind our found prevalence and the variations amormg Amerindian populations of Northern Chile prevalence
countries, we suggest that ancestry may play a role. Thi@ser to the highest reported values. Now, within the
genetics of agenesis has not been fully dilucidated but sevgsapulations with “in-between” M3 agenesis values, our
genes may be involved (Vastaréisal, 1996; Kulkarniet observed prevalence is comparatively low, and not only
al., 2011; Yuet al, 2016; Juuri & Balic, 2017). Since ancestryancestry but also sampling could be factor to look for an
varies among continents and countries, some populatiasglanation. Some of the radiographs included are of patients
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from the maxillofacial surgery clinic, where several patient§ORENO, M. T.; DIAZ, A.; GONZALEZ, A.: MANRIQUEZ,
consulted for the need of M3 extractions. However, this. G. & TORO-IBACACHE, V. ¢Es la agenesia del tercer molar
origin corresponds only to 6.2 % of the total sample andgha anomalia o simplemente un signo de variacion?. Prevalencia
their exclusion did not alter the results. The vast majority gfforma de presentacion de esta condicion en una muestra de la
the radiographs cae from patients from the orthodonticRegion Metropolitana de Chilént. J. Morphol., 37(4).382-1386,
clinic. Thus we discard the effect of sampling in ouf919:
observed prevalence. Further studies are required to test

the hypothesis of third molar agenesis linked to the . RESUM,EN: La'agene§|a de dlgntes definitivos es la ano-
malia dental mas comun. El diente mas afectado es el tercer molar

homogeneity of ancestries. The_ relation of M3 agen_eS'S(MS), y SuU ausencia congénita plantea preguntas interesantes des-
sex, affected tooth and location was not statisticallye yna perspectiva clinica y evolutiva. La agenesia de M3 puede
significant. In the case of bones, there was a tendencysfirrir de manera aislada o asociada a sindromes. Estudios a ni-
higher proportion of agenesis in the maxilla. In the case @l mundial reportan una prevalencia variable entre poblaciones:
the side, agenesis was more common in the right side. ™% a 56 %, con una prevalencia media del 22,6 %. Estudios chi-
most affected M3 was 18, which is located in the upp@nos anteriores, principalmente en poblaciones del norte, han de-
right maxilla. Agenesis was also more common in womefgrminado una prevalencia entre 19,8 %y 26,7 %. El objetivo de

Kaji et al.(2004) discuss that this may be due to the faEpte trabajo fue determinar la prevalencia de agenesia de M3y
gracterizar su presentacion en una muestra de Santiago, la mas

. rande hasta la fecha en un estudio de prevalencia de agenesia de
they would constraint M3 development. Our lack o . . . g o
3 en Chile. Se utilizaron 535 radiografias panoramicas y ante-

stat|s_t|cal S|gn|_f|cance n dlstrlbutlon_ between se_xe_s ar&@dentes de pacientes atendidos en la Clinica Odontolégica de la
locations despite the large sample size, and that it is M@J§yersidad de Chile para evaluar la prevalencia y modo de pre-

common to have one M3 affected, then two, and thregsntacion de la agenesia de M3. Se analizé su distribucion segun
shows that the distribution of agenesis is random. Th®icacion, sexo y simetria, mediante test estadistico Chi-cuadra-
guestion arises then, should M3 agenesis in modedn. Se calculé una prevalencia de agenesia de M3 de 12,89 %,
populations be considered as a developmental anomaWPUﬂ patron claro ni estadisticamente significativo en su distri-

It seems to be the feature of common presentation ratiRggion. Fue mas comdin la agenesia de un tercer molar, luego de
than a developmental problem. Furthermore, it is ng_ps, tresyflna_lmente de todos los terceros_rpolares. La_ prevalen-
linked to aesthetic or functional consequences (but s, ig de agenesia en una muestra de la Region Metropolitana es de

. L . . ,89 % y su distribucion es aleatoria segun la ubicacion, sexo y
the ancestral irait of an existing third lar. The literature simetria. Se propone que esta condicion actualmente debiera con-

discusses M3 agenesis as part of the_ evolutlt_)nary procgi‘%i%rarse como una variacion anatbmica mas que a una anomalia
of humans, but there are no conclusive studies regardif gesarrollo.

this hypothesis. When analyzing the historical prevalence

data, itis observed that the prevalence values have remained PALABRAS CLAVE: Tercer molar; Agenesia;
constant during the last years, as described by CarterH§podoncia.

Worthington, who recorded studies from 1930 to 2015. It
would be interesting to have access to large retrospective

data to assess the presence of agenesis starting with andfrfERENCES
populations of Chile, genetically non-hybrid, to evaluate if

there truly is an important evolutionary change for the teeth

; ; ; ; ilit, H. L. Dental variation among populations. An anthropologic view.
and its repercussion in the shape of the maxilla ard Dent. Glin. North Am., 19(1)25.39, 1975,
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0 PR spinal Botero, G.; Manco Guzman, H. A.; Aguilar Méndez, G.; Castrillon
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presentation was independent of sex and location (maxilla Universidad de AntioquiaRev. Fac. Odontol. Univ. Antiog., 21{30-

: ; ; ; ; . 64, 2009.

and mandlb_le’ right and left sides). Finally, in the St_Udy IEaul, F.; Erdfelder, E.; Buchner, A. & Lang, A. G. Statistical power analyses
our sample it was more common to present agenesis of 0N€,sing G*Power 3.1: tests for correlation and regression anaBeesv.

third molar, then of two, three and finally of all third molars. Res. Methods, 41(4)149-60, 2009.

1385



MORENO, M. T.; DIAZ, A.; GONZALEZ, A.; MANRIQUEZ, S. G. & TORO-IBACACHE, V. Is third molar agenesis an anomaly or just a sign of variation? Prevalence and manner of
presentation of this condition in a sample from the Metropolitan Region of @ilé. Morphol., 37(4)1382-1386, 2019.

Fernandez, C. C. A.; Pereira, C. V. C. A;; Luiz, R. R.; Faraco, |. M. JiCorresponding author:
Marazita, M. L.; Arnaudo, M.; de Carvalho, F. M.; Poletta, F. E.; MerebGerman Manriquez Soto
J. C.; Castilla, E. Eet al Third molar agenesis as a potential markef/jiana Toro-lbacache
for craniofacial deformitiesirch. Oral Biol., 8819-23, 2018.  gentrg de Analisis Cuantitativo en Antropologia Dental

Fuentes, M.; Pulgar, |.; Gallo, C.; Bortolini, M. C.; Canlzales-QumterO}acuItad de Odontologia
S.; Bedoya, G.; Gonzélez-José, R.; Ruiz-Linares, A. & Rothhammer;”"; N N 9
F. Geografia génica de Chile. Distribucion regional de los aporté&n'vers'dad de Chile
genéticos americanos, europeos y africasv. Med. Chile, Olivos 943
142(3)281-9, 2014. Independencia

Garcia-Hernandez, F. & Beltran Varas, V. J. Third molar agenesis in natiRegién Metropolitana
ethnia from North of Chile: Atacamenos or Lican Arltati. J. Morphol., CHILE
26(3)583-90, 2008.

Garcia-Hernandez, F. & Beltran Varas, V. J. Third molar agenesis in native
ethnia from North of Chile: Aymarant. J. Morphol., 27(1)151-8,
2009.

Garcia-Hernandez, F.; Toro Yagui, O.; Vega Vidal, M. & Verdejo Meneses,
M. Third molar agenesis in young people between 14 and 20 years of
Age, Antofagasta, Chilént. J. Morphol., 26(4825-32, 2008.

Gonzalez Espangler, L.; Mok Barcel6, P.; de la Tejera Chillon, A.; GeorgReceived: 09-05-2019
Valles, Y. & Leyva Lara, M. L. Caracterizacion de la formacion y elAccepted: 23-05-2019
desarrollo de los terceros molarktedisan, 18(1B4-44, 2014.

Juuri, E. & Balic, A. The Biology Underlying Abnormalities of Tooth
Number in Humansl. Dent. Res., 96(11)248-56, 2017.

Kajii, T. S.; Sato, Y.; Kajii, S.; Sugawara, Y. & lida, J. Agenesis of third
molar germs depends on sagittal maxillary jaw dimensions in
orthodontic patients in Japahngle Orthod., 74(3337-42, 2004.

Kulkarni, M.; Agrawal, T. & Kheur, S. Tooth agenesis: newer condept.

Clin. Pediatr. Dent., 36(165-9, 2011.

Larmour, C. J.; Mossey, P. A.; Thind, B. S.; Forgie, A. H. & Stirrups, D. R.
Hypodontia--a retrospective review of prevalence and etiology. Part I.
Quintessence Int., 36(263-70, 2005.

Martinez, M. S.; Concha, S. G. & San Pedro, V. J. Estudio radiogréafico de
terceros molares inferiores en una muestra de individuos de 18 a 20
afios.Rev. Fac. Odontol. Univ. Chile, 13(43-9, 1995.

Méndez, A. D. C. & Contreras, R. C. C. Anomalias de nimero en pacientes
con denticién mixtaRev. Latinoam. Ortod. Odontopediat2006.

Available from: https://www.ortodoncia.ws/publicaciones/2006/art-3/

Oliveira, O. L., & Serra Negra, E. Agenesia de terceiros molares em ne-

gros brasileirosArg. Centro Estud. Curso Odontol., 21/22(21D8-
11, 1985.

Ramiro-Verdugo, J.; De Vicente-Corominas, E.; Montiel-Company, J. M.;
Gandia-Franco, J. L. & Bellot-Arcis, C. Association between third molar
agenesis and craniofacial structure developmant. J. Orthod.
Dentofacial Orthop., 148(5§99-804, 2015.

Sugiki, Y.; Kobayashi, Y.; Uozu, M. & Endo, T. Association between skeletal
morphology and agenesis of all four third molars in Japanese orthodontic
patientsOdontology, 106(3282-8, 2018.

Vastardis, H. The genetics of human tooth agenesis: new discoveries for
understanding dental anomaliden. J. Orthod. Dentofacial Orthop.,
117(6)650-6, 2000.

Vastardis, H.; Karimbux, N.; Guthua, S. W.; Seidman, J. G. & Seidman, C.

E. A human MSX1 homeodomain missense mutation causes selective
tooth agenesid\at. Genet., 13(4317-21, 1996.

Yu, P,; Yang, W.; Han, D.; Wang, X.; Guo, S.; Li, J.; Li, F.; Zhang, X.;
Wong, S. W.; Bai, B.pt al Mutations in WNT10B are identified in
individuals with oligodontiaAm. J. Hum. Genet., 99¢(195-201, 2016.

Email: gmanriquezs@odontologia.uchile.cl
mtoroibacache@odontologia.uchile.cl

1386



