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ABSTRACT 
The study aims to detect on orthopantomogram the hypodontia of permanent teeth, setting the hypodontia 
frequency patterns for each patient and on both sexes and their correlation. The study also aims to establish the 
persistence of temporary teeth and the remaining free space on dental arch in the case of hypodontia patterns 

hypodontia, as natural dental phenomena compensation. Hypodontia diagnosis was established on clinical and 
orthopantomogram examination on 107 patients (49 boys and 58 girls) with a mean age of 10.76 years (between 
6 and 28 years). The most common hypodontia patterns were 35 hypodontia, 12-22 hypodontia, 35-45 
hypodontia, 12 and 22 hypodontia. Hypodontia frequency patterns differ by sex. In the of the hypodontia 
patterns 35 and 35-45 it was found an increased frequency of persistent second mandibular temporary molars 
and the movements of the permanent teeth close to the hypodontia maintained or decreased the space for the 
second mandibular premolars, congenitally absent. In the case of the hypodontia pattern 12, 22, and 12-22 it was 
found an increased frequency of absence of the temporal lateral maxillary incisors, and the movements of the 
permanent teeth or dental buds close to the hypodontia have reduced or closed the space of the congenitally 
absent permanent maxillary lateral incisors. In this study there have been applied, for the first time some 
statistical techniques concerning the natural dental compensation of teeth or dental buds close to the hypodontia, 
specific to the patterns of hypodontia. 
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INTRODUCTION 

The term of hypodontia is used to describe 
the phenomenon of the congenital absence of 
one to six teeth (except 3rd molars). 
Oligodontia is defined as the congenital 
absence of more than six teeth (except 3rd 
molars). Anodontia is defined as the 
congenital absence of all teeth (1). 

The congenital absence of teeth is 
determined clinically (the absence of tooth 
eruption in the oral cavity) and by 
radiography examination (the absence of the 

dental bud on the orthopantomogram). The 
hypodontia is found in the primary or 
permanent dentition. By orthopantomogram 
examination of teeth movements or dental 
buds close to the hypodontia with the 
decrease or closing of the free space on the 
dental arches created by the congenital 
absence of permanent teeth, could increase 
the understanding of the natural phenomena 
of free space compensation and could help to 
choose the orthodontic or prosthetic 
treatment. 
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The study aims to detect on the 
orthopantomogram the hypodontia of 
permanent teeth, setting the frequency of the 
hypodontia patterns on each patient and both 
sexes and their correlation. 

The study also aims to establish the 
frequency of temporary teeth persistence and 
the free space persistence on the dental arches 
in the case of hypodontia patterns and the 
amount of reduction of the free space cause 
by the movements of the dental buds or the 
permanent teeth close to the hypodontia, as 
natural dental compensation phenomena. 

 
MATERIAL AND METHODS 

The study was approved by our 
institutional review board and written 
informed consent was obtained from all 
patients. All patients were consulted in the 
Department of Orthodontics, Faculty of 
Dentistry, U.M.F. Gr. T. Popa Iasi, Romania, 
Ambulatory of the University St. Spiridon 
Emergency Hospital between January 1991  
October 2009. The diagnostic of hypodontia 
was established clinically and by 
orthopantomogram examination on 107 
patients (49 boys and 58 girls), with a mean 
age of 10.76 years (between 6 and 28 years). 
After the ethics committee gave its approval, 
they were divided into four categories of 
hypodontia: hypodontia of one tooth (53 
patients), hypodontia of 2 teeth (46 patients), 
hypodontia of 3 teeth (2 patients) and the 
hypodontia of 4 teeth (6 patients). There were 
excluded patients with oligodontia, anodontia 
and the labial-palatine clefts. The hypodontia 
of the 3rd molar was not taken into account.  

The panoramic images were evaluated on 
the Orthopantomograph STRATO-X with 
magnification factor of 11.8%. Radiologic 
images were photographed with digital 
camera negatoscope Canon PC1012 (DC 
4.3V, Japan) with a resolution of 1024x768 
for fluorescent light. Two observers 
independently evaluated the images. 

Panoramic images were evaluated after the 
absence of permanent teeth buds, the 
persistence of temporary teeth on the dental 
arches and the migrations of permanent teeth 
buds or the migration of permanent teeth 
close to the hypodontia, which has 
compensated the remaining free space on the 
dental arches. 

The data base and the statistical analysis 
were performed in the SPSS 17.0 for 
Windows and the proportion and correlation 
coefficients were defined by various 
techniques of analysis of variables with 
descriptive statistics. 

 
RESULTS 

Figure 1 presents the frequency of 
hypodontia patterns found on each patient. It 
illustrates the frequency in number of 
congenitally permanent absent teeth on the 
four hypodontia patterns. 

 

 
Fig. 1. Frequency patterns of hypodontia on 

patients. 

In table I are observed the most frequently 
found patterns of hypodontia: hypodontia 35 
(21 cases), hypodontia 12 - 22 (20 cases), 
hypodontia 35 - 45 (19 cases), hypodontia 12 
(11 cases) and hypodontia 22 (8 cases). 

Figure 2 shows the frequency patterns 
found on both sexes. The most frequent 
pattern of hypodontia was hypodontia 12 - 22, 
35 - 45 and hypodontia 35 on males and on 
female the hypodontia 35, hypodontia 35 - 
45, 12 - 22 hypodontia, hypodontia 12 and 
hypodontia 22. 
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There is a relationship between the 
congenitally absent permanent teeth and sex, 
this relationship between these two variables 
is inversely proportional, and the link 

between them is weak. The coefficient of 
correlation of Pearson ranks is r = -0.214, the 
threshold of significance is below 0.05, p = 
0.027 (Table II). 

 

 Hypodontia Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

12 11 10.3 10.3 10.3 
12, 15, 35, 45 1 .9 .9 11.2 

12, 22 20 18.7 18.7 29.9 
12, 22, 35, 45 3 2.8 2.8 32.7 

15 3 2.8 2.8 35.5 
15, 25 1 .9 .9 36.4 

15, 25, 35, 45 1 .9 .9 37.4 
22 8 7.5 7.5 44.9 

22, 25, 35, 45 1 .9 .9 45.8 
22, 35, 45 1 .9 .9 46.7 

25 1 .9 .9 47.7 
25, 45 1 .9 .9 48.6 

31 3 2.8 2.8 51.4 
31, 41 4 3.7 3.7 55.1 

35 21 19.6 19.6 74.8 
35, 45 19 17.8 17.8 92.5 

36 1 .9 .9 93.5 
37, 47 1 .9 .9 94.4 

41 1 .9 .9 95.3 
44, 45, 47 1 .9 .9 96.3 

45 1 .9 .9 97.2 
46 1 .9 .9 98.1 
47 2 1.9 1.9 100.0 

Total 107 100.0 100.0  
Table I. Patterns of hypodontia 

 
Fig. 2. The frequency of hypodontia patterns on sexes. 
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  Sex Teeth 
Sex Pearson Correlation 1.000 -.214* 

Sig. (2-tailed)  .027 
N 107.000 107 

Hypodontia Pearson Correlation -.214* 1.000 
Sig. (2-tailed) .027  
N 107 107.000 

*. Correlation is significant at the 0.05 level (2-tailed). 
Table II. Correlations 

In the hypodontia of second mandibular 
premolars (hypodontia 35 = 47 teeth, 
hypodontia 45 = 27 teeth) 50 second 
temporary mandibular molars were present on 
the dental arch and maintained the space of 
the congenitally absent second mandibular 
premolars. In the 24 clinical situations where 
temporary mandibular second molars were 
not present on the arch, reducing the free 
space caused by the congenitally absence of 
the second temporary mandibular premolar 
occurred by the mesial movement of the first 
mandibular permanent molar (17 cases) 
and/or the distal movement of the first 
mandibular premolar (14 cases). Lowering 
the free space of the congenitally absent 
second mandibular premolar was done by the 
tipping movements (24 cases) and translation 
movements (6 cases) or by the rotation (1 
case) of the first mandibular permanent molar 
and/or the first mandibular premolars. 

The orthopantomogram of the first case 
(female), with a dental age of 9 years shows 
the presence in the 3rd dental quadrant of the 
second mandibular temporary molar with 
resorption, and the first mandibular premolar 
has performed a tipping movement, lowering 
the space of the congenitally absent second 
mandibular premolar. In the 4th quadrant the 
first premolar and the first mandibular 
permanent molar has done tipping 
movements, reducing the congenitally absent 
second mandibular premolar (Fig. 3). The 
congenitally absence of the mandibular first 
premolars causes dental migrations of the 

teeth close to the hypodontia with a tendency 
to close the remaining free space on the 
dental arches. The natural dental phenomena 

hypodontia are similar to the ones from single 
dental edentulous.  

In the hypodontia of maxillary lateral 
incisors (hypodontia 12 = 35 teeth, 
hypodontia 22 = 33 teeth) 27 maxillary lateral 
temporal incisors were present on the dental 
arch and preserved the space for the 
congenitally absent, lateral maxillary 
permanent incisors. In the 41 clinical 
situations where the temporary maxillary 
lateral incisors were not present on the dental 
arch, the reduction or closure of the 
congenitally absent permanent lateral 
maxillary incisors space was caused by the 
maxillary permanent canine mesial movement 
or its dental buds (60 teeth) and/or by the 

movement (8 cases). The space for the 
congenitally absent lateral maxillary 
permanent incisor was reduced or closed by 
the translation movements (20 cases) of the 

buds and/or by the central maxillary 
permanent incisors.  

The orthopantomogram of the second case 
(male), with a dental age of 8 years shows in 
the dental quadrants 1 and 2 the presence on 
the arch of the lateral temporary maxillary 
incisors with resoption and the mesial 
translation movement of the dental buds 13 
and 23, which will close the free space of the 
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congenitally absent permanent lateral incisors 
(Fig. 4) with their way of eruption. The buds 
of the maxillary canines are obliquely mesial 
inclined because the mesial angles of the 
canine crowns are not guided in their path of 
eruption by the roots of the congenitally 
absent lateral maxillary incisors. 

The orthopantomogram of the 3rd case 
(female) with a dental age of 8 years old 
shows the absence from the 1 and 2 dental 
quadrant of the lateral maxillary temporary 
incisors. The permanent central maxillary 
incisors performed distal translation 
movements with the emergence of a 
maxillary diastema, which closed the space of 

the congenitally absent lateral maxillary 
permanent incisors and reduced the space for 
the permanent canines. The dental buds 13 
and 23 are in mesial translation movement 
and by their way of eruption will move 
mesially the central permanent maxillary 
incisors and will decrease the maxillary 
diastema (Fig. 5). 

In the hypodontia of the central 
mandibular incisors (hypodontia 31 = 7 teeth, 
hypodontia 41 = 5 teeth), 6 central 
mandibular temporary incisors were present 
on the dental arch and maintained the space 
for the congenitally absent, central 
mandibular permanent incisors.  

 

  
Fig. 3. Case 1. The orthopantomogram shows 

the presence of 75 on the dental arch, the 
absence of the 35 dental buds and the distal 
tipping movement of the 34 in eruption; the 

absence of 85 from the dental arch and the 45 
buds, distal tipping movement of 44 and the 

mesial translation movement of 46. 

Fig. 4. Case 2. The orthopantomogram shows 
the presence of 52 and 62 on the dental arch, 
the absence of the 21 and 22 dental buds and 
the mesial translation movements of the 13 

and 23 dental buds. 

  
Fig. 5. Case 3. The orthopantomogram shows 
the absence of 52 and 62 from the dental arch, 
the absence of 12 and 22 dental buds and the 
distal translation movement of 11, 21 and the 

mesial tipping movement of the dental buds 13 
and 23. 

Fig. 6. 4th Case. The orthopantomogram shows 
the absence of 31 and 41 from the dental arch 

and the mesial translation movement of 32 and 
42. 
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In the case of the 6 clinical situations in 
which the temporary central mandibular 
incisors were not present on the arch, 
reducing the space of the congenitally 
missing permanent mandibular central incisor 
was produced by the mesial movement of the 
lateral mandibular permanent incisor (7 
teeth). The space for the congenitally absent 
permanent mandibular central incisor was 
reduced by the tipping (4 cases) or the 
translation movement (3 cases) movement of 
the permanent lateral mandibular incisors. 

The 4th case orthopantomogram (male), 
with a dental age of 7 years old shows in the 
3rd and 4th dental quadrant the absence of the 
central mandibular permanent incisors and the 
mandibular lateral permanent incisors erupted 
in mesial translation movement forming a 
maxillary diastema, lowering the free space of 
the congenitally absent permanent mandibular 
central incisors (Fig. 6). 

In the case of the second maxillary 
premolars hypodontia (hypodontia 15 = 6 
teeth, hypodontia 25 = 5 teeth) 8 temporary 
maxillary second molars were present on the 
dental arch which maintained the space for the 
congenitally absent second premolars. In the 
clinical situations in which the second 
temporary molars were not present on the 
dental arch the space of the congenitally absent 

second maxillary premolar was reduced by the 
mesial movement of the first permanent 
maxillary molar (3 cases) and/or by the distal 
movement of the first maxillary premolar (3 
cases). The space for the congenitally absent 
second maxillary premolar was reduced by the 
translation movement (3 cases), tipping (2 
cases) or rotation (1 case) of the first maxillary 
permanent molars and/or the first maxillary 
premolars. 

The orthopantomogram of the 5th case 
(female) with a dental age of 9 years shows 
the presence in the dental arch in the second 
quadrant of the second maxillary temporary 
molar with resorption and the presence of free 
space for the congenitally absent second 
maxillary premolar. In the 4th quadrant, the 

distal tipping which will lower the space for 
the congenitally absent mandibular second 
premolar (Fig. 7). 

In the case of the second molar hypodontia 
(5 teeth) or the first permanent mandibular 
molars (2 teeth) the space for the congenitally 
absent permanent mandibular first/second 
molars was reduced by the permanent distal 

effected a tipping movement (1 case) or 
translation movement (1 case). 

 

  
Fig. 7. Case 5. The orthopantomogram shows 
the presence of 65 on the dental arch and the 
absence of the 25 dental bud; the presence of 

85 on the dental arch, the absence of 45 dental 
bud and the distal tipping of the 44 dental bud. 

Fig. 8. Case 6. The orthopantomogram shows 
the absence of 46 from the dental arch and the 

mesial tipping of 47 in eruption. 
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The orthopantomogram of the 6th case 
(male) with a dental age of 10 years old, 
shows the absence of the first permanent 
mandibulary molar from the 4th quadrant and 
the second mandibular 
eruption with mesial tipping, which lowered 
the space for the congenitally absent first 
mandibular permanent molar (Fig. 8). The 
second permanent mandibular molar tipped 
obliquely and mesial, 
mesial angle crown was not guided in its path 
of eruption by the congenitally absent first 

 
 

DISCUSSIONS 
In the studies effected on groups of 

patients by Grahnen, Haavikko, Thompson 
and Popovich the second mandibular 
premolar is the most frequent tooth to be 
missing followed by the lateral maxillary 
incisor or the second maxillary premolar. The 
absence of the mandibular central incisors, 
first molars and mandibular canines seem to 
be very rare (2, 3, 4 and 5). Our study 
confirms the data from the literature, the 
difference between the frequency of the 
second mandibular premolar hypodontia and 
lateral maxillary incisor is small and the most 
frequent hypodontia patterns were 35, 12-22 
and 35-45. Kirkham J. et al. state that the 
hypodontia pattern is similar for the two 
sexes (6), but in our study the most frequent 
pattern found on males was hypodontia 12-
22, and on females the most frequently found 
pattern was hypodontia 35 and 35-45.  

In the case of the hypodontia patterns 35 
and 35-45, our findings show an increased 
frequency of persistent temporary mandibular 
molars on the dental arches, which have kept 
the space for the congenitally absent 
mandibular second premolars. Subsequently 
to the loss of these temporary teeth, the free 
space will be occupied by a prosthetic device 
of prosthetic implant to restore the 
mandibular continuity. The prevalence for the 

hypodontia, as a natural dental compensation 
is not sufficient to close the free space for the 
congenitally absent tooth. Th
the second mandibular premolar hypodontia 
tipping will require orthodontic correction 
with space creation and teeth recovery in 
tipping, followed by prosthetic restoration of 
the mandibular arch continuity. 

In the case of the hypodontia pattern 12, 
22 and 12-22 our findings show an increased 
frequency of persistent maxillary temporary 
lateral incisors on the dental arch, causing the 
space reduction of the congenitally absent 
tooth. The prevalence for the maxillary 

ovement or its 
dental buds will be sufficient to close the 
frontal free spaces, because the teeth distal to 
the permanent maxillary canines will perform 

not require an orthodontic correction and/or 
prosthetics. Becker (7) states that the in case 
of the congenitally absence of the lateral 
maxillary incisor, the canine falls directly into 
palatal position on the dental arch and will 
frequently erupt in the position of the absent 
lateral incisor. The maxillary canine will most 
often erupt in a obliquely mesial position, 
because the congenitally absence of the 

the distance between the canines is wide 
enough to allow the normal eruption of the 
canines7. With a lower frequency in our 
study, the central mandibular incisors 
hypodontia, the second maxillary premolar 
hypodontia, second or first mandibular 
permanent molar hypodontia present different 
clinical situations exemplified on panoramic 
radiographs, while maintain or reducing the 
space for the congenitally absent tooth, which 
required appropriate therapeutic approach. 

 
CONCLUSIONS 

In this study we have applied statistical 
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techniques for the first time on the natural 
phenomena of compensatory movements of 
teeth or dental buds close to the hypodontia. 
The study showed that there are different 
patterns of hypodontia for the two sexes and 

hypodontia movements are specific to the 
hypodontia patterns. These favourable or 
unfavourable clinical situations to the free 

hypodontia space closure must be detected 
early on the orthopantomogram because they 
will dictate the future therapeutic approach. 
The study offers orthopantomographic 
evidence to support the clinical aspect of the 
stated hypodontia patterns and the different 
dental tooth movements that influence the 
development of the dental arches. 
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