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ABSTRACT 
The aim of this study was to investigate the frequency of dental anomalies in orthodontic patients with third 
molar agenesis, comparing them with patients without third molar agenesis. A sample of 250 patients, aged 
between 11 and 25 years was taken into study. Panoramic radiographs and dental casts were used to determine 
associated dental anomalies, such as third molar agenesis, hypodontia, impaction and delayed formation and 
eruption of the permanent teeth. The Pearson chi-square and Fisher exact test were used to determine the 
distribution and the relation between third molar agenesis and other dental anomalies. The prevalence of other 
teeth agenesis was 11.4% of all subjects with third molar congenitally missing, compared with 7.8% of subjects 
with all third molars present. The frequency of cases with delayed eruption of the dentition was double in the 
third-molar agenesis group than in the normal group. Statistically significant correlation was established 
between third molar agenesis and reduced number of other teeth or delayed formation and eruption of other 
permanent teeth. 
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INTRODUCTION 

Agenesis of one or more teeth is one of the 
most common conditions of dental 
development in man. Many authors reported 
that third molar agenesis is the most 
frequently seen with an incidence ranging 
between 18-25% in a study population [1-4]; 
but few studies are focused on the correlation 
between third molar agenesis and other dental 
anomalies. The absence of third molars has 
been associated with an increased incidence 
of other missing teeth. Garn [5] reported that 
when a third molar is absent, agenesis of the 
remaining teeth is 13 time more likely to 
occur. This is an important statement and it 

has this implications: reductions in tooth 
number should never be considered alone, but 
in relation with the presence and absence of 
the third molar. Agenesis of third molars was 
shown to be associated with the absence of 
lateral incisors (12%), followed by second 
premolars (11%), central lower incisors and 
second permanent molars (3%) and 
permanent canines (1%) in a study population 
compared to a group with the presence of all 
four third molars [6]. 

Third molar agenesis also seems to 
predispose for reduced size of the remaining 
teeth and the delayed development of certain 
teeth. If a third molar is absent the molars and 
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premolars of the same quadrant are delayed in 
formation and eruption. This is especially true 
for the most distal tooth in each class. 
Agenesis of the mandibular third molar is 
associated with delayed calcification of the 
posterior teeth. The distal cusp of the lower 
first molar occurs less frequently when at 
least one third molar has not formed. Third 
molar agenesis is associated with crown-size 
reduction, particularly crown size reduction 
of the upper lateral incisors and second 
premolars [7]. 

The aim of our research is to determine 
third molar agenesis in a study population and 
to establish if third molar agenesis correlates 
with other associated dental anomalies. 

 
MATERIAL AND METHODS 

Our study sample consisted of 250 
subjects, 171 females and 79 males aged 
between 11 and 25 years, treated in the 
Department of Orthodontics, University of 
Medicine and Pharmacy "Gr. T. Popa" Iasi, 
Romania. Third molar crypt formation begins 
at four to five years old. Calcification starts at 
seven to ten years [8], so the upper age limit 
for third molar agenesis was established to be 
the age of 11. Panoramic radiographs and 
study casts were used to determine the 
presence or the absence of the third molar, 
dental age and associated dental anomalies 
such as hypodontia or impaction. Patients 
who had previous orthodontic treatment and 
patients with craniofacial malocclusions were 

excluded. Data were collected and analysed 
using SPSS version 15.0 for Windows. The 
Pearson chi-square and Fisher exact test were 
used to determine the differences in the 
distribution of the associated dental 
anomalies among the groups. P. value < 0.05 
was considered as statistically significant. 

 
RESULTS 

The study sample consisted of 171 
females and 79 males, aged between 11 and 
25 years, mean age 13.79 years. The 
frequency of third molar agenesis was 28%, 
70 subjects having at least one third molar 
missing. The frequency of third molar 
agenesis for the women, 30.4% (52 subjects 
of 171) was greater than for men, 22.8% 
(Fig. 1). The total number of third molars 
missing was 137 of 1000. Most of the 
patients with third molar missing have one 
third molar agenesis 12.8% of all subjects, 
followed by two (7.2%), three and four 
third molars missing (Fig. 2). 

The main aim of our study was to 
determine the prevalence of other teeth 
agenesis among subjects with third molar 
agenesis, compared to those with all third 
molars present. According to previous studies 
[1, 5, 6, 7], our results showed that the 
frequency of the associated dental agenesis is 
greater in subjects with at least one third molar 
missing (11.4%) than in subjects with all four 
third molars present (Table 1).  

 

  
Fig. 1. Third molar agenesis by gender Fig. 2. Third molar agenesis distribution 
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In order to establish if there is any 
statistically significant relationship between 
third molar agenesis and other missing teeth, 
we used the Pearson chi-square test; we found 
P < 0.05, which means that third molar 
agenesis is related to reduce number of other 
teeth (Table 2). 

The most affected tooth was the upper 
lateral incisor (41%), followed by the upper 
premolars (25%), lower premolars (17%) and 
lower incisors (17%) (Fig. 3). 

Another common dental condition is the 
relation between congenitally missing lower 
third molars and delayed eruption of other 
teeth. Garn [5], Shoko Baba-Kawano [9], 
Fujita [10] and Celikoglu [11] et al. reported 
that third molar agenesis is related especially 
to late lower second molar formation, 
probably because these teeth belong to the 
same dental group. Also, the formative stages 
of the premolars are influenced by third molar 
missing. Some authors noticed that the 
delayed teeth are smaller or have abnormal 
shapes. In our study we evaluated the dental 

age by using the method of Nolla and we 
compared the scores obtained for similar age 
groups in the sample with congenitally 
missing third molars, compared to the sample 
with all third molars present. Table 3 shows 
that 19 (27.1%) of 70 subjects with missing 
third molars presented delayed eruption of the 
dentition, compared to 25 (13.9%) of 180 
patients with all third molars present. The 
Pearson chi-square test (Table 4) shows a 
significant correlation between congenitally 
missing third molar and delayed eruption of 
the other teeth (P <.05). 

 

 
Fig. 3. Associated dental agenesis 

 

Missing 
third molars 

Other dental 
agenesis Total 

No Yes 

 
No 

166 14 180 
92.2% 7.8% 100.0% 

Yes 
62 8 70 

88.6% 11.4% 100.0% 

Total 
228 22 250 

91.2% 8.8% 100.0% 

 

 Value df Asymp. Sig. 
(2-sided) 

Pearson Chi-Square .2345 1 .008 

N of Valid Cases 250   

Table 1. Associated dental agenesis Table 2. Chi-square test third molar agenesis  
*other missing teeth 

 

Missing 
third molar 

Delayed eruption Total 
yes no 

 
Yes 19 51 70 

27,1% 72,9% 100,0% 

No 25 155 180 
13,9% 86,1% 100,0% 

Total 44 206 250 
17,6% 82,4% 100,0% 

 

 Value df Asymp. Sig. 
(2-sided) 

Pearson Chi-Square 6,105(b) 1 .013 

N of Valid Cases 250   
a Computed only for a 2x2 table 

Table 3. Distribution of subjects with 
delayed eruption  

Table 4. Chi-square test third molar 
agenesis*delayed eruption 
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Tooth impaction is another dental 
condition associated by different researchers 
with congenitally missing third molars; 
Shoko Baba explains the higher frequency of 
maxillary impactions on the basis of his 
previous studies regarding the relation 
between third upper molar agenesis and low 
sagittal dimension of the maxilla. In our study 
the prevalence of tooth impactions, other than 
third molars, is greater in the sample with 
third molar agenesis, compared to the normal 
group (Table 5), but the Pearson chi-square 
test and the Fisher exact test showed that 
there is no significant correlation between 
lower third molar agenesis and other teeth 
impaction (P > 0.05). 

 
Missing third 

molar 
Tooth impaction Total 
No Yes 

 
No 165 15 180 

91.7% 8.3% 100.0% 

Yes 62 8 70 
88.6% 11.4% 100.0% 

Total 227 23 250 
90.8% 9.2% 100.0% 

Table 5. Distribution of tooth impactions 

DISCUSSIONS 
Third molars are the teeth that are most 

often congenitally missing. Estimates of the 
percentage of persons with one or more third 
molars missing range from 9 to 20%, 
according to Richardson, but late findings 
present an incidence of up to 30% in some 
populations. In our study 28% of the study 
sample had at least one third molar missing. 
Regarding gender distribution, our findings 
are similar to those of Bishara who found a 
ratio of 3:2 between female and male with 
third molar agenesis. 

The association of third molar agenesis 
with missing teeth was first shown by Garn et 
al. in 1962. Population studies have shown 
that tooth agenesis can be manifested as an 
isolated finding or part of a syndrome. 

Familial tooth agenesis can be the result of a 
single dominant gene defect, a recessive, or a 
X-linked. Third molar agenesis cannot be 
explained in the majority of cases with a 
simple model of autosomal dominant 
transmission [7]. The prevalence of agenesis 
of other permanent teeth is 13-fold higher 
than the same prevalence in patients with all 
third molar. Even very stable teeth, such as 
central incisors and first premolars are 
sometimes absent in the subjects with third 
molar agenesis. The explanation is that one 
genetic defect can give rise to many dental 
anomalies. In our study we demonstrated the 
relationship between third molar agenesis and 
other missing teeth, especially upper lateral 
incisors and upper premolars. 

The association between third molar 
missing and developmental delay in the 
dentition is susceptible too many hypotheses, 
among them the theory of pleiotropic 
manifestation of a single gene or the theory of 
two independent genes, the first producing 
developmental suppression, and the second 
affecting formation timing [12]. Our findings 
showed that delayed eruption of the dentition 
is registered in 27.3% of study sample with 
third molars congenitally missing, compared 
to 13.9% in the normal sample. Bolk, Fujita 
and Karino [10] concluded that the congenital 
absence of teeth is a phylogenic degeneration 
phenomenon. 

 
CONCLUSIONS 
1. Agenesis of third molar teeth is associated 

with number reduction of other teeth. The 
most affected teeth are the upper lateral 
incisors and premolars 

2. Third molar congenitally missing is related 
to delayed tooth germ formation and 
eruption as a result of a specific, usually 
inherited genetic environment.  
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