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ABSTRACT
Introduction: Hypodontia and hyperdontia are two

dental phenomena with deviations in the number of teeth
- reduction and increase of tooth germs.

The aim of the study is to compare the frequency
of manifestation of hyperdontia and hypodontia, their dis-
tribution by tooth groups among Bulgarian orthodontic
patients.

Materials and methods: The prospective clinical-
epidemiological study covered 2676 patients: 1705
(63.7%) female and 971 (36.3%) male. They were detected
and diagnostically proven with supernumerary and miss-
ing teeth. The findings were distributed according to their
localization to make a comparative analysis.

Results: The patients established with hypodontia
were 5.79% with average age of 15.17±5.34 years, and
hyperdontia in 3.13% of patients with average age of
11.80±4.65 years. Statistically credible, hyperdontia was
more frequently observed in males, while hypodontia was
significantly more frequently observed in females. The
hypodontia was the most commonly observed in the man-
dibular distal segment - second premolars (46.5%), next af-
fected was the maxillary lateral (37.4%), followed by the
maxillary distal segment (32.3%), and the least was the
mandibular frontal segment (12.9%). The supernumerary
teeth found in the maxillary frontal segment were incisors
and mesiodens (91%) compared to the maxillary distal seg-
ment (9%) was significant. In the mandible, the difference
between the frontal (42.3%) and distal segment (57.7%) was
without statistical significance.

Conclusions: Knowledge of the clinical characteris-
tics of hypodontia and hyperdontia are important for tar-
geted early diagnosis and treatment. Both of these specific
problems have an effect on an individual’s function and
psychosocial well-being.

Keywords: Tooth agenesis, Hyperdontia, Hypo-
dontia, Genetic disorders,

INTRODUCTION
Hypodontia and hyperdontia are deviations in the

number of teeth, respectively, related to their reduction due
to a congenital lack of tooth germs or an increase due to
the hyperfunction of the dental lamina. The two dental phe-
nomena are associated with a genetic predisposition and a
change in the signaling precursors for the development of
tooth germs. A series of genetically controlled, cascading
molecular interactions influence tooth germ development.
Changes in the mediators of this signaling pathway can af-
fect the forming number of teeth [1-3]. The etiology of
hypodontia and hyperdontia is complex and includes both
genetic regulation and the action of factors from the exter-
nal environment. There are also syndromic forms of
hypodontia and hyperdontia, then their appearance is part
of a complex of multiple congenital anomalies [4].

A reduced number of teeth is often accompanied by
other dental abnormalities such as microdontia and altered
tooth shape. The supernumerary teeth may be morphologi-
cally normal or abnormal in structure and features. The ab-
normalities of epithelial-mesenchymal interactions during
tooth formation have been responsible for dental malforma-
tions [5]. Both forms of change in a number affect the nor-
mal development and formation of the dental arch and oc-
clusal relationships. Therefore, from an orthodontic point of
view, both problems are significant and require special and
in-depth knowledge for the purpose of their early diagnosis
and treatment plan. In hypodontia, we most often observe
delayed exfoliation of primary teeth, impaction of adjacent
teeth (the relationship of upper lateral hypodontia and ca-
nine retention), change in the tooth inclination, transposi-
tion, crowding, superposition of antagonists, ectopic erup-
tion, shortened perimeter of the dental arch and various oc-
clusal disorders [6, 7]. The frequency of hypodontia varies
in different studies within wide limits between 1.5% to 12%
[4, 8]. The highest rates of hypodontia are reported in Cau-
casian patients [9]. A frequency of about 5-6% are described
in Europeans [10], 8.87% in Bulgarians [6], 4.6% in the Turk-
ish population [11]. In 80% of cases, 1 or 2 missing teeth
are observed, most often mandibular second premolars and
maxillary lateral incisors [6, 10]. More often, hypodontia is
registered in women.

For the manifestation of hyperdontia, values from
0.1% to 4% have been reported, depending on the analyzed
group of people [8, 12,13]. Males are more often affected
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by supernumerary teeth. They are most commonly found
in the maxilla and less in the mandible, with the area of
the premaxilla being most affected by the typical repre-
sentative of the supernumerary teeth - mesiodens. In the
posterior segments, the supernumerary teeth can be
parapremolar, paramolar and distomolar [14]. The research
data on the prevalence of anomaly hypodontia and
hyperdontia show that the former is significantly more
widespread.

The aim of the study is to compare the frequency
of manifestation of hyperdontia and hypodontia, their dis-
tribution by tooth groups among Bulgarian orthodontic
patients.

MATERIAL AND METHODS
This study was approved by the Research Ethics

Committee of Medical University - Sofia logged under pro-
tocol number 04/12. 05. 2022.

A prospective clinical-epidemiological study cov-
ering 2676 patients who were diagnosed and
orthodontically treated over a period of 8 years was con-
ducted. The patients included in the study met the selec-
tion criteria: to be in mixed or permanent dentition, to have
detailed treatment documentation, to have given informed
and written consent to use the data for scientific purposes.
The analyzed contingent of patients consisted of 1705
(63.7%) women and 971 (36.3%) men.

The detected and diagnostically proven supernumer-
ary and missing teeth are described and filled in the statis-
tical map dividing them according to their localization. In
hypodontia, the missing teeth are divided into: upper cen-
tral incisors, upper laterals, upper canines, upper first and
second premolars, and upper first and second molars. In the
lower jaw, the group of incisors is united. In hyperdontia,
supernumerary teeth are divided into: mesiodens; supernu-

merary maxillary incisors; parapremolar; paramolar;
distomolar. A mesiodens group is missing in the lower jaw.
We distinguish erupted and impacted form, eumorphic and
dysmorphic form of the supernumerary tooth.

Data were entered and processed with the statistical
package IBM SPSS Statistics 25.0. p<0.05 was accepted as
a level of significance at which the null hypothesis is re-
jected.

RESULTS
In the conducted prospective clinical-epidemiologi-

cal study, 155 patients (5.79%) with hypodontia were
found out of the total analyzed contingent of 2676 pa-
tients. The average age of patients with hypodontia was
15.17±5.34 years, ranging from 7 to 38. The contingent of
patients had a wide age range due to the inclusion of pa-
tients with persistent primary teeth who neglected the prob-
lem of hypodontia until the loss of the primary teeth. Of
the 155 patients identified, 53 (34.2%) were male, and 102
(65.8%) were female (Table 1). The sex distribution of the
contingent has a ratio of male to female of 1:1.92.  There-
fore, it can be concluded that hypodontia is a sex -related
problem and affects more often the female sex.

From the entire contingent of patients, hyperdontia
was detected in 84, which represents a 3.13% frequency of
this biological phenomenon. The average age at which
hyperdontia was detected was 11.80±4.65 years, in the in-
terval between 6 and 28. The gender distribution of the
contingent of patients with hyperdontia was male: female
(63.4% male and 36.6% female) - 1.7:1. Therefore, the con-
clusion is that hyperdontia is also a gender-related prob-
lem, affecting more often the male sex.

The data from the statistical comparison to establish
dominant trends using Chi-Square Tests proved this trend
and the hypothesis that there is sex relation in each of the
two phenomena, but with opposite expression (Table 1).

Table 1. Proof of the sex association of hyper- and hypodontia

Statistically credible, the hyperdontia was more fre-
quently observed in males (p<0.001), while the hypodontia
was significantly more frequently observed in females
(p=0.009) shown in Table 1.

Hypodontia was the most commonly observed in the
mandibular distal segment (46.5%), mainly involving the
mandibular second premolars. The next segment in terms of
frequency of hypodontia was the maxillary, frontal segment
(37.4%) with the main topic lateral incisor, followed by the
maxillary distal segment (32.3%), and the least affected was

the mandibular frontal segment (12.9%), (Table 2).
A comparative analysis was made for the localiza-

tion of supernumerary teeth by segments in the maxilla and
mandible. The difference between the maxillary, frontal
segment, where in addition to supernumerary incisors (31)
were also included, 25 cases of mesiodens (total 91%) com-
pared to the maxillary distal segment (6 teeth - 9%) was
significant. In the mandible, the difference between the
frontal (10 teeth - 42.3%) and distal segment (14 teeth -
57.7%) was without statistical significance (p=0.375).

Sex  Hyperdontia Hypodontia Total X2 df p

Male
N 53 53 106

% 63,10% 34,20% 44,40%

Female
N 31 102 133

18,44 1 <0,001
% 36,90% 65,80% 55,60%

Total
N 84 155 239

% 100,00% 100,00% 100,00%
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Table 4. Distribution in the two phenomena with a manifestation of up to 2 and more than 2 affected teeth

In order to draw a parallel between the dental groups
that were affected by the two phenomena (hyper-
hypodontia), the statistical comparison between dominant

trends in the two groups (Chi-Square Tests) was performed.
Trends are presented in Table 2.

Table 2. Comparative assessment of the different expression by tooth groups of the two phenomena

Tooth group  Hyperdontia Hypodontia Total X2 df p

Maxillary N 56 58 114 18,68 1 <0,001

front % 66,70% 37,40% 47,70%

Maxillary N 6 50 56 19,15 1 <0,001

distal segment % 7,10% 32,30% 23,40%

Mandibular N 10 20 30 0,05 1 0,824

front % 11,90% 12,90% 12,60%

Mandibular N 14 72 86 20,98 1 <0,001

distal segment % 16,70% 46,50% 36,00%

In both phenomena, the same zones were affected,
the mandibular distal segment and maxillary frontal seg-
ment prevailed, but with a reversed dominance for the two
conditions, as the differences found were statistically sig-
nificant (p<0.001). In hypodontia, the mandibular distal
segment was mainly affected, and in the hyperdontia - the
maxillary frontal segment. Accordingly, the second places
were also exchanged.

When comparing the manifestations of hyperdontia
and hypodontia according to the number of affected teeth,
the following results were obtained: hyperdontia most of-
ten occurs as a single manifestation (72.6%); in the case
of hypodontia, the highest percentage has cases of two miss-
ing teeth (43.9%). The data are presented in Table 3.

It is necessary to conclude that the tendency to af-
fect a significantly large number of tooth germs was more
in hypodontia, where patients with missing 8 and even 13
teeth were registered (Table 3). While the highest number
of supernumerary teeth, 6 each, was described in only two
patients. Casuistic cases were not a large percentage. The
most common were the clinical manifestations with one or
two affected teeth in both phenomena. From the trend
analysis for hypodontia or hyperdontia up to 2 teeth, which
were the most common forms in both anomalies and those
more than 2 teeth involved, the distributions presented in
Table 4 were obtained.

Table 3. Distribution of the single and multiple form
of manifestation in both phenomena

No of

Teeth  
Hyperdontia Hypodontia Total

1
N 61 57 118
% 72,60% 36,80% 49,40%

2
N 19 68 87

% 22,60% 43,90% 36,40%

3
N 0 13 13

% 0,00% 8,40% 5,40%

4
N 2 7 9
% 2,40% 4,50% 3,80%

5
N 2 3 5

% 2,40% 1,90% 2,10%

6
N 0 2 2

% 0,00% 1,30% 0,80%

8
N 0 4 4
% 0,00% 2,60% 1,70%

13
N 0 1 1

% 0,00% 0,60% 0,40%

Total
N 84 155 239

% 100,00% 100,00% 100,00%

No of Teeth  Hyperdontia Hypodontia Total X2 df p

Up to 2 teeth
N 80 125 205

% 95,20% 80,60% 85,80%

Above 2 teeth
N 4 30 34

9,51 1 0,002
% 4,80% 19,40% 14,20%

Total
N 84 155 239

% 100,00% 100,00% 100,00%



5024 https://www.journal-imab-bg.org J of IMAB. 2023 Jul-Sep;29(3)

A relatively small number of teeth (up to 2) were
most often affected in both problems - 95.2% of all patients
with hyperdontia and 80.6% of all patients with
hypodontia. When it comes to the multiple forms, the per-
centage of cases involving hypodontia was more signifi-
cant than cases involving hyperdontia - 14.2%, against only
4.85%. The established results are statistically reliable
(p<0.002).

DISCUSSION
In the scientific literature, the frequency of the phe-

nomenon of hypodontia varies widely. In some studies on
the subject, a frequency of up to 36.5% is cited, with re-
sults dependingt on the studied population. There is a cur-
rent trend of increase in the size of patients affected by
hypodontia, who seek orthodontic treatment. The inci-
dence of hypodontia found by us was 5.8%, which is within
the range of most commonly cited values for this problem.

Most patients have one or two missing teeth, the
most commonly mandibular second premolars and maxil-
lary lateral incisors [15]. Greco ALT, et al. reported a 9%
incidence of hypodontia among orthodontic patients, with
rates of  9.1% for females and 8.7% for males [16]. Accord-
ing to the same author, the problem is more often found in
the maxilla than in the mandible [17]. Our analysis shows
that 108 missing teeth have been proven in the maxilla,
while in the mandible, there are 92. At the same time, the
mandibular distal segment (lower second premolars) is the
leader in missing tooth germs, followed by the premaxilla
(upper laterals), table 2. The frequency of hypodontia is
significantly increased in studies that included the absence
of third molars. For example, a study from 2015 [6] found
a frequency of 13.71% if hypodontia, including third mo-
lars, were examined. In her dissertation, T. Yordanova cites
a prevalence of 7.66% for non-syndromic hypodontia in
permanent dentition, and according to her, the lateral max-
illary incisors are most often affected [18].

The frequency of hyperdontia found by us of 3.1%
is covered by the values described for the occurrence of
the phenomenon in the literature. We cannot fail to note
that the value approaches the upper limit of the quoted fre-
quencies for hyperdontia [19]. These results are influenced
by the studied contingent – the orthodontic treated patients
and the specialized focus of the researchers. Our results
identified the maxillary, frontal segment as the area with
the greatest concentration of supernumerary teeth – a total

of 59 supernumerary teeth (including mesiodens). Data
from the specialized literature, as well as our study, indi-
cate that in cases of one or two supernumerary teeth, they
are located most often in the premaxilla area, followed by
the mandibular premolar area (14 teeth). In the orthodon-
tic contingent of patients examined by us, we found that
the anomaly at least frequently in the distal segments of
the maxilla, which places the area in last place in terms of
frequency.

A comparative assessment of the manifestation by
dental groups of the two phenomena shows that the same
zones prevail in both of them - mandibular distal segment
and maxillary frontal segment, but with an exchanged pri-
ority as the established differences are statistically signifi-
cant. The two opposite conditions - of increased and de-
creased tooth count affect the canine group extremely rare.
If we compare the results of frequency and distribution of
the two phenomena - of reduced and increased number of
teeth, it is noticed that they have their typical characteris-
tics: sex relatedness and locus manifestation. These con-
firmed trends result in better targeted and earlier diagnosis
of the problem, during the clinical examinations of the den-
tist. The anomalies in the development of teeth are an im-
portant category of dental symptoms. These abnormalities
may also occur as part of a syndrome or disease and then
have guiding diagnostic and medical significance. Some
of the syndromes can be diagnosed significantly earlier
based on the appearance of supernumerary teeth. Numer-
ous studies have shown a potential link between distur-
bances in the number of teeth and other common diseases.
In recent years, special attention has been paid to super-
numerary teeth. They can be used as a source of stem cells
to be used in the treatment of systemic diseases.

CONCLUSIONS
Hypodontia and hyperdontia are orthodontic de-

formities with a high rate of occurrence. The knowledge of
their clinical characteristics and time to diagnosis and sig-
nificance are important for targeted early diagnosis and
treatment. Both problems have been proven to be sex re-
lated, which also guides diagnostic monitoring. Both of
these specific problems have an effect on an individual’s
function and psychosocial well-being. The frequency of
involvement of the upper frontal segment by hypodontia
or hyperdontia creates aesthetic and health disturbances for
patients.
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