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Abstract
Background: Hypodontia of lateral incisors (LI) is frequently associated with other dental anomalies. The objective of this study
was to determine the association of LI with other dental anomalies by comparing the two groups: Group 1 with hypodontia of the
maxillary LI (MLI1) and Group 2 with hypodontia of the mandibular LI (MLI2), in secondary school education students in Kosovo.
Methods and Results: A total of 3306 secondary school students aged 12-16 years, regardless of gender, were included in this
prospective study. The abnormalities investigated were recorded by RTG-panoramic and dental charts. The teeth were recorded as
a congenital absence when the mineralization of the crown, identified by panoramic tomography, was absent. In a sample of 3306
subjects, 77(2.3%) subjects were diagnosed with hypodontia. The highest percentage of hypodontia was found in the upper left LI
in 20.4% of cases, in the upper right LI in 18.4% of cases, while the percentage of hypodontia of the lower left LI was 0.7% and
2.0% on the right side. A lower percentage of 0.7% or just one missing tooth was found in teeth 13, 32, and 46. The prevalence of LI
hypodontia was as follows: MLI1 (Group 1) included 36 cases (92.3%) and MLI2 (Group 2) included only 3 cases (7.6%), which
indicates a much higher percentage of cases with hypodontia of MLI1. In Group 1, 21(58.3%) cases of LI hypodontia were bilateral
and 15(41.7%) unilateral; in Group 2, 2(66.7%) cases were unilateral and 1(33.3%) case – bilateral.
Among dental anomalies, the occurrence of rotation was found in 19(48.7%) cases with LI hypodontia: 47.2% cases in Group 1
and 66.7% cases in Group 2. The prevalence of dental inclination anomaly was 30.77% of all cases with hypodontia of LI: 27.8% of
cases in Group 1 and 66.7% of cases in Group 2. The prevalence of ectopy was in 17.9% of cases of all hypodontia cases of LI: 16.7% of
cases in Group 1 and 33.3% of cases in Group 2. Crown anomalies were evident in 7(17.9%) patients of all hypodontia cases of LI, all of
which were in Group 1. Other anomalies such as microdontia were evident in two patients in Group 1. Transposition, bodily movement,
and superposition were present in one patient in Group 1; in Group 2, one patient had transposition. At the same time, the frequency
of dental transposition was significantly higher in Group 2 than in Group 1 (P=0.0209). Other dental anomalies of crown and root and
infraposition were not present in both groups. There were no significant differences in the other dental anomalies between the two groups.
Conclusion: The consequences of hypodontia in dental arches are obvious. Knowing the prevalence of hypodontia and
its association with other dental anomalies helps classify the need for further treatment for the patients, whether orthodontic,
prosthetic, or surgical.(International Journal of Biomedicine. 2022;12(2):273-278.)
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Introduction
Hypodontia is one of the most common developmental
anomalies in humans,(1,2) which is characterized by the absence
of one or more deciduous or permanent teeth, as well as on both
upper and lower dentitions.(3) Hypodontia can cause masticatory
dysfunction, impact speech, create aesthetic problems with

psychological implications affecting self-esteem,(4) and cause
the need for orthodontic treatment and prosthetic compensation
in some cases. Hypodontia of lateral incisors (LI) is frequently
associated with other dental anomalies.
A variety of terminology describes this anomaly in the
literature, such as tooth aplasia, congenitally missing teeth,
missing teeth, dental agenesis, oligodontia, or anodontia.
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The appearance of dental agenesis in permanent
dentition varies. Polder et al., using meta-analysis, found
that the prevalence of missing permanent teeth varies from
2.2% to 10.1%, excluding third molars, which are missing
in about 20% of the general population.(5) This anomaly has
multifactorial etiology, including genetic factors, phylogenetic
and environmental factors,(6,7) and has variability in the size of
the teeth, most often characterized by microdontia.(8)
The absence of anterior teeth and disorders regarding the
position of the other teeth cause malocclusions that directly
affect both function and aesthetics.(9-11)
The appearance of unilateral hypodontia in LI is, in most
cases, accompanied by changes in the shape and size (pegshaped) of the same tooth on the opposite side of the jaw. This
means that both abnormalities deviate from the same genes,
but the difference lies in changes in gene expressiveness. In
people with permanent dental hypodontia, the persistence
of a deciduous tooth is often seen as a result of the absence
of a permanent tooth. This includes the second deciduous
mandibular molars and deciduous maxillary canines. In
the absence of a permanent upper lateral incisor, the canine
migrates forward and emerges between the central incisor and
the deciduous canine.(12)
Hypodontia in deciduous teeth is a relatively rare
phenomenon. The prevalence is from 0.1% to 0.9%.(13) This
anomaly is more often localized in the maxilla than in the
mandible, while the missing teeth are usually the upper LI.
Hypodontia of a deciduous tooth in primary dentition can also
be associated with hypodontia of the same tooth in permanent
dentition.(14)
The persistence of deciduous teeth often occurs in
association with hypodontia. As a result, when a tooth is
missing, it is thought that there is a lack of impulse for
resorption of the root of the deciduous tooth, which results
in the tooth remaining in the jaw for a long time. We often
notice the persistence of deciduous canines in cases with
hypodontia. As a result of hypodontia, deciduous teeth are
prevalent because their root resorption is not helped due to
the missing permanent teeth. According to some authors, the
retention of primary teeth prevents the vertical development
of the alveolar process.(15,16)
The prevalence of hypodontia of permanent maxillary
LI ranges from 6% to 8% in different ethnic groups, and
molecular genetics has identified shared genetic mutations
in families with tooth agenesis.(17) Hypodontia of permanent
maxillary LI is also associated with other dental anomalies,
while the same genetic mutation may have a variable
phenotypical expression.(18)
There have also been suggestions of various inheritance
models related to this anomaly, including dominant autosomal
incomplete penetration, recessive autosomal, gender-linked
inheritance, and polygenic inheritance model. These genes are
associated with about 120 syndromes, such as cleft lip, cleft
palate, and ectodermal dysplasia, as well as Down, Rieger, and
Book Syndromes.(19)
Hypodontia of LI is not an isolated phenomenon because
they are often reported associated with other dental anomalies,
such as LI in the form of a peg, transposition, delayed tooth

development, ectopic eruption, stagnant deciduous teeth,
inclination, infraposition, and other anomalies in the size and
shape of the teeth.(12) A study of orthodontic patients with at
least one canine in the palatal ectopic position showed that
LI near these canines were missing in a high percentage of
cases.(20)
Peg-shaped maxillary LI were found in 5.5% of family
members (probands) with hypodontia, compared with a
frequency of 1.7% of the general population.(21) In a study by
Alvesalo and Portin, the frequency and inheritance models
were researched, and it was observed that the peg-shaped
upper LI and the mesiodistal reduction of the upper LI are
strongly different expressions of the autosomal dominant gene
with reduced penetration.(22)
Hypodontia has a strong connection with microdontia.
Congenital absence of LI is often associated with a reduced
tooth on the contralateral side with genetic etiology that,
combined with hypodontia, can result in multiple diastemas
and rotations of adjacent teeth.(23) Previous studies have
reported an association between hypodontia of maxillary
incisors and other dental anomalies such as transposition,(24)
displacement of palatal canines,(25) and premolar rotation.(26)
The studies about the differences between hypodontia
of maxillary and mandibular LI regarding their association
with other dental anomalies are scarce. In this study, we aimed
to investigate whether hypodontia of the maxillary LI has a
higher prevalence in the presence of other dental abnormalities
compared to the hypodontia group of mandibular LI. This
research may provide further evidence on the field-specific
genetic control of tooth development.
The objective of this study was to determine the
association of LI with other dental anomalies by comparing
the two groups: Group 1 with hypodontia of the maxillary LI
(MLI1) and Group 2 with hypodontia of the mandibular LI
(MLI2), in secondary school education students in Kosovo.

Materials and Methods
A total of 3306 secondary school students aged 12-16
years, regardless of gender, were included in this prospective
study. All students attended their respective secondary schools
throughout Kosovo. The selection of schools and participants
was random, involving all regions of the country, both rural
and urban. Examinations were performed by orthodontics
and dentistry specialists. The abnormalities investigated were
recorded by RTG-panoramic and dental charts. The teeth were
recorded as a congenital absence when the mineralization of
the crown, identified by panoramic tomography, was absent.
The excluding criteria were a history of tooth loss from
trauma, caries, periodontal disease, or orthodontic extractions.
The order of patients, based on age, was therefore
selected by taking into account the delayed development of
second mandibular premolars in boys(24) and according to the
dental stage classification developed by Björk.(25)
Inclusion criteria were children of both genders from
all regions and secondary schools throughout the country,
subjects with all teeth present, students who have no previous
history of trauma according to the anamnesis.
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Exclusion criteria were students who provided data
showing a previous history of tooth loss due to trauma, caries,
periodontal disease, or orthodontic extractions; subjects with
hypodontia associated with congenital syndromes or systemic
diseases; all suspected cases in medical history and clinical
examination.
The sample selection was made through the “cluster
sampling” technique. This was based on the radiography
verification of hypodontia, which was completed for all teeth,
excluding the third molars from the study. The file for each
subject was reviewed for medical histories, dental and family
histories, and study models of maxillary and mandibular
dental arches.
Statistical analysis was performed using statistical
software package SPSS version 20.0 (Armonk, NY: IBM
Corp.). Baseline characteristics were summarized as frequencies
and percentages for categorical variables. The frequencies
of categorical variables were compared using Pearson’s chisquared test or Fisher’s exact test (2-tail), when appropriate. A
two-proportion z-test was used to determine whether the two
proportions were different from each other. A value of P<0.05
was considered significant.
This study was approved by the Ethics Committee of the
Faculty of Medicine, the University of Prishtina, supported
by the Ministry of Science and Education and the University
Dental Clinical Center of Kosovo. Written informed consent
was obtained from the parent/guardian/relative of each patient.

Results
In a sample of 3306 subjects aged 12-16 years, 77(2.3%)
subjects were diagnosed with hypodontia (Table 1).

Male Female

Hypodontia
frequency

Number
of cases, n (%)

Gender

Table 1.
Presentation of cases frequency by gender, hypodontia and
hypodontia in jaw, including LI hypodontia
Hypodontia in jaw
Maxillary

Mandibular

Both

Hypodontia
of LI
Yes

No

1566
46
26
13
7
23
23
(47.4%) (2.9%) (56.5%) (28.3%) (15.2%) (1.47%) (1.47%)
1740
31
20
8
3
16
15
(52.6%) (1.8%) (64.5%) (25.8%) (9.7%) (0.92%) (0.86%)

77
46
21
10
39
38
Total 3306 (2.3%)
(59.7%) (27.3%) (13.0%) (1.18%) (1.15%)

Regarding the gender groups, 46(2.9%) were female
and 31(1.80%) male. There were significant differences
between the gender groups (z=2.2, P=0.0278). Among all 77
hypodontia cases, the presence of jaw-based hypodontia was
46(59.7%) cases in the maxillary jaw and 21(27.3%) cases in
the mandibular jaw. Hypodontia of both jaws was present in
10(13.0%) cases. There were no significant differences between
groups based on gender and jaw hypodontia. The prevalence of
LI hypodontia was 1.18% or 39 cases in the total sample. The

presence of LI hypodontia was 39(50.6%) of overall hypodontia
cases, of which 23(58.9%) were female and 16(41.3%) male.
The highest percentage of hypodontia was found in the
upper left LI in 20.4% of cases, in the upper right LI in 18.4% of
cases, while the percentage of hypodontia of the lower left LI was
0.7% and 2.0% on the right side (Table 2). A lower percentage of
0.7% or just one missing tooth was found in teeth 13, 32, and 46.
Table 2.
Frequency of affected teeth (FDI notation) in hypodontia subjects
Affected teeth

Number of cases

Percentage

12

27

18.4

13

1

0.7

14

10

6.8

15

6

4.1

22

30

20.4

23

4

2.7

24

11

7.5

25

5

3.4

31

3

2.0

32

1

0.7

34

7

4.8

35

12

8.2

41

4

2.7

42

3

2.0

44

10

6.8

45

12

8.2

46

1

0.7

Total

147

100

The prevalence of LI hypodontia was as follows: MLI1
(Group 1) included 36 cases (92.3%) and MLI2 (Group 2)
included only 3 cases (7.6%), which indicates a much higher
percentage of cases with hypodontia of MLI1 (Table 3). In
Group 1, 21(58.3%) cases of hypodontia were bilateral
and 15(41.7%) unilateral; in Group 2, 2(66.7%) cases were
unilateral and 1(33.3%) case – bilateral.
Among dental anomalies, the occurrence of rotation was
found in 19(48.7%) cases with LI hypodontia: 47.2% cases in
Group 1 and 66.7% cases in Group 2. The prevalence of dental
inclination anomaly was 30.77% of all cases with hypodontia of
LI: 27.8% of cases in Group 1 and 66.7% of cases in Group 2.
The prevalence of ectopy was in 17.9% of cases of all hypodontia
cases of LI: 16.7% in Group 1 and 33.3% of cases in Group
2. Crown anomalies were evident in 7(17.9%) patients of all
hypodontia cases of LI, all of which were in Group 1. Other
anomalies such as microdontia were evident in two patients in
Group 1. Transposition, bodily movement, and superposition
were present in one patient in Group 1; in Group 2, one patient
had transposition. Other dental anomalies of crown and root and
infraposition were not present in both groups. At the same time,
the frequency of dental transposition was significantly higher in
Group 2 than in Group 1 (P=0.02088). There were no significant
differences in the other dental anomalies between the two groups.
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Table 3.
The presentation of the frequency and distribution of dental
anomalies in the group with hypodontia of MLI1 and MLI2
Group 1
(Hypodontia of the MLI1)
Dental
anomaly

Uni- Unilateral lateral
n % n

Bilateral

Group 2
(Hypodontia of the MLI2)

Total

Unilateral

% n % n % n

Bilateral

%

n

%

Total
n

%

6 16.7 9 25.0 21 58.3 36 100 2 66.7 1 33.3 3 100
12

22

12-22

42

32-42

Rotation

4

6

7

17

2

0

2

Inclination

3

3

4

10

2

0

2

Bodily

0

0

1

1

0

0

0

Superposition

0

1

0

1

0

0

0

Infraposition

0

0

0

0

0

0

0

Ectopia

2

4

0

6

1

0

1

Transposition

0

1

0

1

1

0

1

Crown
anomaly

3

3

1

7

0

0

0

Root anomaly

0

0

0

0

0

0

0

Microdontia

1

0

1

2

0

0

0

Table 4.
Distribution and prevalence of dental anomalies in groups MLI1
and MLI2
Dental anomaly

Group 1
(MLI1)
(n=36)

Group 2
(MLI2)
(n=3)

Statistics

n (%)

n (%)

z-score

P-value

Rotation

17 (47.2)

2 (66.7)

-0.6474

0.5157

Inclination

10 (27.8)

2 (66.7)

-1.4022

0.16152

Bodily

1 (2.8)

0

0.2924

0.77182

Superposition

1 (2.8)

0

0.2924

0.77182

Infraposition

0

0

-

-

Ectopia

6 (16.7)

1 (33.3)

-0.7227

0.47152

Transposition

1 (2.8)

1 (33.3)

-2.3053

0.02088

Crown anomaly

7 (19.4)

0

0.8432

0.4009

Root anomaly

0

0

-

-

Microdontion

2 (5.6)

0

0.4191

0.67448

Discussion
The data of our study, with a higher prevalence among
females than males, follows the studies of Gokkaya &
Kargul(27) and Badrov et al.(28) Also, the findings of the ratio
of male to female, which was 1:1.4 in our study, is similar to
the studies done by Baceti (26) and Muller et al.(29) but differ
from the findings of Albashaireh & Khader,(30) Maklin et al.,(31)
Rölling,(32) and Aasheim & Ogaard.(33)
The most common missing teeth are the LI of the upper
jaw on the left side in 20.5% of cases and the right side in
17.8% of cases, followed by the second premolars of the lower

and upper jaw (10%), which is consistent with some studies.
(11,34)
The frequency of LI hypodontia in our study was higher
in 50.6% of all cases with hypodontia, and similar results were
found in the studies by Pinho et al.,(35) Celikoglu et al.,(36) and
Silve Meza R.(37) The prevalence of hypodontia of maxillary LI
was 46.7% of the total sample with hypodontia and is similar
to the findings of a study by Al-Abdallah et al.(38)
In our study, the prevalence of uni- and bilateral
maxillary LI hypodontia was 1.09% of the total sample and
is consistent with other reported studies ranging from 0.3%
to 11.3%.(3,37,39) According to a meta-analysis, the prevalence
of agenesis of permanent teeth in the general population,
excluding third molars, ranges from 3.2% to 7.6%.(34) This
prevalence varies according to the tooth type. For example,
hypodontia of maxillary LI was 1.7% of all samples, which is
similar to our findings.
Bilateral agenesis of the maxillary LI occurs more
frequently than unilateral agenesis.(40-43) Our study also shows
a higher frequency of agenesis of bilateral maxillary LI in
56.4% of cases, but other studies by Pinho et al.(35) and Delli
K et al.(44) showed less frequency of bilateral than unilateral
agenesis.
A study by Celikoglu et al.(36) found significantly
increased prevalence rates for ectopic eruption, transposition,
and transmigration of the maxillary canines and reduced or
peg-shaped maxillary LIs in their study sample. This is similar
to the findings in our study, where the results indicate a high
prevalence of dental anomalies, such as rotation, inclination,
ectopic, and corona anomalies, in the group of patients with
hypodontia of LI. Rotation of premolars was significantly
associated with congenitally missing maxillary LI in the study
by Baccetti.(26) This result was similar to the findings in our
study, where we found a high prevalence of the dental rotation
anomaly [19(48.7%) cases with LI hypodontia].
The lateral incisor of the maxilla was the tooth most
often missing congenitally, as in the study of Augard &
Gayard.(45) However, this is not consistent with the study of
Al-Mulla et al.(46) who found that the second premolar of the
mandibula is the most frequently missing tooth.
In a study about hypodontia, a critical issue is the
patient’s age at the time of the diagnosis, which tells us that
the visibility of the dental germ on radiography depends
on the stage of tooth mineralization.(43) The stages of tooth
development are more closely related to tooth mineralization
than the chronological age of tooth eruption.(47) Unilateral
hypodontia is often associated with dysmorphia or microdontia
corresponding to the contralateral tooth.(48) In another study by
Pinho et al.,(49) the findings indicate that microdontia of the
maxillary LI may represent a presentation of the molecular
changes that lead to a developing defect of the maxillary
lateral incisors. Therefore, considerable emphasis should be
placed on the clinical diagnosis or family history where we
may suspect missing teeth, and the treatment option for closing
the spaces becomes unreal from the orthodontic aspect.(50)
Considering that the possibilities of treating patients
with hypodontia are wide during treatment planning,(51) it is
necessary to know the number of missing teeth, especially
in the intercanine sector, the size of the teeth, the condition
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of the teeth present, the condition of the periodontium, the
position of the teeth, alveolar bone mass, general and local
health status (soft tissue, lip line, gingival aesthetic condition,
malocclusions, patient’s age, the attitude of the child and
parents towards the anomaly, occlusion, etiological factors,
technical and financial possibilities of solving the problem).
Recognizing the prevalence and different models
of hypodontia, strategies are created to treat this anomaly,
which is not only statistically important but also important
for the formation of an interdisciplinary professional team to
cooperate in planning successful treatment.
The consequences of hypodontia in dental arches are
obvious. Depending on the models of hypodontia, the need for
the treatment ranges from simple to intensive. The problems
that can occur in these patients are extensive, such that each
case needs to be considered uniquely, in terms of approach
and treatment. Knowing the prevalence of hypodontia and its
association with other dental anomalies helps classify the need
for further treatment for the patients, whether orthodontic,
prosthetic, or surgical.
In our study, there were dental abnormalities associated
with dental agenesis, which should be sought and investigated
in patients with agenesis. It is particularly necessary, for those
with agenesis of upper lateral incisors, and especially in young
children for whom it is crucial that the orthodontist intercept
these anomalies as early as possible, in order to establish proper
treatment. The time-consuming and financial cost of extensive
treatments of this anomaly is of interest to numerous clinical,
basic science, and public health fields, such as orthodontics,
pediatric dentistry, prosthodontics, periodontics, maxillofacial
surgery, anatomy, anthropology, and even to the insurance
companies.

Competing Interests
The authors declare that they have no competing
interests.

References
1. Thind BS, Stirrups DR, Forgie AH, Larmour CJ, Mossey
PA. Management of hypodontia: orthodontic considerations
(II). Quintessence Int. 2005 May;36(5):345-53.
2. De Coster PJ, Marks LA, Martens LC, Huysseune A. Dental
agenesis: genetic and clinical perspectives. J Oral Pathol Med.
2009 Jan;38(1):1-17. doi: 10.1111/j.1600-0714.2008.00699.x.
3. Fekonja A. Hypodontia in orthodontically treated children.
Eur J Orthod. 2005 Oct;27(5):457-60. doi: 10.1093/ejo/cji027.
4. Oshagh M, Salehi P, Pakshir H, Bazyar L, Rakhshan
V. Associations between normative and self-perceived
orthodontic treatment needs in young-adult dental patients.
The Korean Journal of Orthodontics. Korean Association of
Orthodontists.2011;41(6):440–6. [Google Scholar]
5. Polder BJ, Van’t Hof MA, Van der Linden FP, KuijpersJagtman AM. A meta-analysis of the prevalence of dental
agenesis of permanent teeth. Community Dent Oral
Epidemiol. 2004 Jun;32(3):217-26. doi: 10.1111/j.16000528.2004.00158.x.
6. VieiraAR. Oral clefts and syndromic forms of tooth agenesis
as models for genetics of isolated tooth agenesis. J Dent Res.

277

2003 Mar;82(3):162-5. doi: 10.1177/154405910308200303.
7. Mostowska A, Biedziak B, Zadurska M, DuninWilczynska I, Lianeri M, Jagodzinski PP. Nucleotide variants
of genes encoding components of the Wnt signalling pathway
and the risk of non-syndromic tooth agenesis. Clin Genet.
2013 Nov;84(5):429-40. doi: 10.1111/cge.12061.
8. Brook AH. A unifying aetiological explanation for
anomalies of human tooth number and size. Arch Oral Biol.
1984;29(5):373-8. doi: 10.1016/0003-9969(84)90163-8.
9. Goya HA, Tanaka S, Maeda T, Akimoto Y. An
orthopantomographic study of hypodontia in permanent teeth
of Japanese pediatric patients. J Oral Sci. 2008 Jun;50(2):14350. doi: 10.2334/josnusd.50.143.
10. Nik-Hussein NN. Hypodontia in the permanent dentition:
a study of its prevalence in Malaysian children. Aust Orthod J.
1989 Oct;11(2):93-5.
11. Reshitaj A, Krasniqi D, Reshitaj K, Anic Milosevic
S. Hypodontia, Gender-Based Differences and its Correlation
with other Dental Clinical Features in Kosovar Adolescents.
Acta Stomatol Croat. 2019 Dec;53(4):347-353. doi: 10.15644/
asc53/4/5.
12. Markovic M. Ortodoncija. Beograd; 1982.
13. Al Shahrani I, Togoo RA, Al Qarni MA. A review of
hypodontia: classification, prevalence, etiology, associated
anomalies, clinical implications and treatment options. World
J Dent. 2013;4(2):117–125.
14. Hall RK. Congenitally missing teeth--a diagnostic feature
in many syndromes of the head and neck. J Int Assoc Dent
Child. 1983 Dec;14(2):69-75.
15. Kokich V. Early management of congenitally missing
teeth. Semin Orthod. 2005;11:146-151.
16. Kokich VG, Kokich VO. Congenitally missing
mandibular second premolars: clinical options. Am J Orthod
Dentofacial Orthop. 2006 Oct;130(4):437-44. doi: 10.1016/j.
ajodo.2006.05.025.
17. Ciarlantini R, Melsen B. Semipermanent replacement of
missing maxillary lateral incisors by mini-implant retained
pontics: A follow-up study. Am J Orthod Dentofacial Orthop.
2017 May;151(5):989-994. doi: 10.1016/j.ajodo.2016.12.012.
18. Garib DG, Alencar BM, Lauris JR, Baccetti T. Agenesis
of maxillary lateral incisors and associated dental anomalies.
Am J Orthod Dentofacial Orthop. 2010 Jun;137(6):732.e1-6;
discussion 732-3. doi: 10.1016/j.ajodo.2009.12.024.
19. Rakhshan V. Congenitally missing teeth (hypodontia): A
review of the literature concerning the etiology, prevalence,
risk factors, patterns and treatment. Dent Res J (Isfahan). 2015
Jan-Feb;12(1):1-13. doi: 10.4103/1735-3327.150286.
20. Zilberman Y, Cohen B, Becker A. Familial trends in
palatal canines, anomalous lateral incisors, and related
phenomena. Eur J Orthod. 1990 May;12(2):135-9. doi:
10.1093/ejo/12.2.135.
21. Grahnen H. Hypodontia in the permanent dentition: A
clinical and genetical investigation. Odont Revy. 1956;7:1-100.
22. Alvesalo L, Portin P. The inheritance pattern of missing,
peg-shaped, and strongly mesio-distally reduced upper lateral
incisors. Acta Odontol Scand. 1969 Dec;27(6):563-75. doi:
10.3109/00016356909026309.

*Corresponding author: Prof. Albena Reshitaj, PhD. Head of
the Department of Orthodontics, Medical Faculty School of Dentistry,
University of Prishtina, Prishtina, Kosovo. E-mail: albena.reshitaj@
uni-pr.edu

278

A. Reshitaj et al. / International Journal of Biomedicine 12(2) (2022) 273-278

23. Koch G, Thesleff I. Developmental disturbances in
number and shape of teeth and their treatment. Pediatric
Dentistry, 1st ed. Copenhagen: Munksgaard; 2001.
24. Peck S, Peck L, Kataja M. Concomitant occurrence of
canine malposition and tooth agenesis: evidence of orofacial
genetic fields. Am J Orthod Dentofacial Orthop. 2002
Dec;122(6):657-60. doi: 10.1067/mod.2002.129915.
25. Sacerdoti R, Baccetti T. Dentoskeletal features associated
with unilateral or bilateral palatal displacement of maxillary
canines. Angle Orthod. 2004 Dec;74(6):725-32. doi:
10.1043/0003-3219(2004)074<0725:DFAWUO>2.0.CO;2.
26. Baccetti T. Tooth rotation associated with aplasia of
nonadjacent teeth. Angle Orthod. 1998 Oct;68(5):471-4. doi:
10.1043/0003-3219(1998)068<0471:TRAWAO>2.3.CO;2.
27. Gokkaya B, Kargul B. Prevalence and Pattern of NonSyndromic Hypodontia in a Group of Turkish Children.
Acta Stomatol Croat. 2016 Mar;50(1):58-64. doi: 10.15644/
asc50/1/8.
28. Badrov J, Gaspar G, Tadin A, Galic T, Govorko DK,
Gavic L, Badrov R, Galic I. Prevalence and Characteristics
of Congenitally Missing Permanent Teeth among Orthodontic
Patients in Southern Croatia. Acta Stomatol Croat. 2017
Dec;51(4):290-299. doi: 10.15644/asc51/4/3.
29. Muller TP, Hill IN, Peterson AC, Blayney JR. A survey of
congenitally missing permanent teeth. J Am Dent Assoc. 1970
Jul;81(1):101-7. doi: 10.14219/jada.archive.1970.0151.
30. Albashaireh ZS, Khader YS. The prevalence and pattern
of hypodontia of the permanent teeth and crown size and
shape deformity affecting upper lateral incisors in a sample
of Jordanian dental patients. Community Dent Health. 2006
Dec;23(4):239-43.
31. Maklin M, Dummett CO Jr, Weinberg R. A study of
oligodontia in a sample of New Orleans children. ASDC J
Dent Child. 1979 Nov-Dec;46(6):478-82.
32. Rølling S. Hypodontia of permanent teeth in Danish
schoolchildren. Scand J Dent Res. 1980 Oct;88(5):365-9. doi:
10.1111/j.1600-0722.1980.tb01240.x.
33. Aasheim B, Ogaard B. Hypodontia in 9-year-old
Norwegians related to need of orthodontic treatment. Scand
J Dent Res. 1993 Oct;101(5):257-60. doi: 10.1111/j.16000722.1993.tb01115.x.
34. Arandi NZ, Mustafa S. Maxillary lateral incisor agenesis;
a retrospective cross-sectional study. Saudi Dent J. 2018
Apr;30(2):155-160. doi: 10.1016/j.sdentj.2017.12.006.
35. Pinho T, Tavares P, Maciel P, Pollmann C. Developmental
absence of maxillary lateral incisors in the Portuguese
population. Eur J Orthod. 2005 Oct;27(5):443-9. doi: 10.1093/
ejo/cji060.
36. Celikoglu M, Kazanci F, Miloglu O, Oztek O, Kamak
H, Ceylan I. Frequency and characteristics of tooth agenesis
among an orthodontic patient population. Med Oral Patol
Oral Cir Bucal. 2010 Sep 1;15(5):e797-801. doi: 10.4317/
medoral.15.e797.
37. Silva Meza R. Radiographic assessment of congenitally
missing teeth in orthodontic patients. Int J Paediatr Dent. 2003

Mar;13(2):112-6. doi: 10.1046/j.1365-263x.2003.00436.x.
38. Al-Abdallah M, AlHadidi A, Hammad M, Al-Ahmad H,
Saleh R. Prevalence and distribution of dental anomalies: a
comparison between maxillary and mandibular tooth agenesis.
Am J Orthod Dentofacial Orthop. 2015 Nov;148(5):793-8.
doi: 10.1016/j.ajodo.2015.05.024.
39. Altug-Atac AT, Erdem D. Prevalence and distribution
of dental anomalies in orthodontic patients. Am J Orthod
Dentofacial Orthop. 2007 Apr;131(4):510-4. doi: 10.1016/j.
ajodo.2005.06.027.
40. Polder BJ, Van’t Hof MA, Van der Linden FP, KuijpersJagtman AM. A meta-analysis of the prevalence of dental
agenesis of permanent teeth. Community Dent Oral
Epidemiol. 2004 Jun;32(3):217-26. doi: 10.1111/j.16000528.2004.00158.x.
41. Mani SA, Mohsin WS, John J. Prevalence and patterns of
tooth agenesis among Malay children. Southeast Asian J Trop
Med Public Health. 2014 Mar;45(2):490-8.
42. Stamatiou J, Symons AL. Agenesis of the permanent
lateral incisor: distribution, number and sites. J Clin Pediatr
Dent. 1991 Summer;15(4):244-6.
43. Coelho ASE, Macho VMP, Andrade DJC, Augusto APC,
Areias CMF. Prevalence and distribution of tooth agensis
in a pediatric population: a radiographic study. Rev Gauch
Odontol. 2012;60:503–8.
44. Delli K, Livas C, Bornstein MM. Lateral incisor agenesis,
canine impaction and characteristics of supernumerary teeth
in a South European male population. Eur J Dent. 2013
Jul;7(3):278-283. doi: 10.4103/1305-7456.115410.
45. Augard, Gayard M. [Statistical study of dental agenesis].
Ann Odontostomatol (Lyon). 1968 Jan-Feb;25(1):21-8.
[Article in French].
46. Al-Mulla AA, Mahd TS, Hamid NH. Incidence of
hypodontia of permanent teeth. Tech Res J. 1990;7:69-80.
47. van den Boogaard MJ, Dorland M, Beemer FA, van
Amstel HK. MSX1 mutation is associated with orofacial
clefting and tooth agenesis in humans. Nat Genet. 2000
Apr;24(4):342-3. doi: 10.1038/74155. Erratum in: Nat Genet
2000 May;25(1):125.
48. Magnússon TE. Prevalence of hypodontia and
malformations of permanent teeth in Iceland. Community
Dent Oral Epidemiol. 1977 Jul;5(4):173-8. doi: 10.1111/
j.1600-0528.1977.tb01635.x.
49. Pinho T, Maciel P, Pollmann C. Developmental
disturbances associated with agenesis of the permanent
maxillary lateral incisor. Br Dent J. 2009 Dec 19;207(12):E25.
doi: 10.1038/sj.bdj.2009.961.
50. Pinho T, Maciel P, Lemos C, Sousa A. Familial
aggregation of maxillary lateral incisor agenesis. J Dent Res.
2010 Jun;89(6):621-5. doi: 10.1177/0022034510364486.
51. Reshitaj A, Ibishi N, Sejdini M, Berisha N, Mulo
XH. Evaluation of the
Mesiodistal Crown Sizes of
the Remaining Dentition in Patients with Hypodontia,
between 12 and 16 Years of Age. International Journal of
Biomedicine.2013;3(3):207-210.

