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Abstract: Hypodontia of permanent teeth was
evaluated from orthopantomograms of 2072 apparently
healthy pediatric patients at The Hospital of Nihon
University School of Dentistry at Matsudo. The
prevalence of congenitally missing teeth (CMT) was
8.7% in boys and 10.8% in girls, and 9.4% for both
sexes combined. Most cases (67.8%) involved either one
or two missing teeth. There were in total 574 CMT, and
on average 2.8 teeth were missing per child. The most
commonly absent tooth was the mandibular second
premolar. On the other hand, no first molars were
missing in any case. A high frequency of CMT
mandibular incisors (18.82%) was observed, and this
seems to be a characteristic peculiar to individuals of
Asian ethnicity. Oligodontia (6 or more CMT excluding
the third molar) ranged from 6 to 14 teeth, with a
prevalence of 1.4% in general: 1.8% for girls and 0.9%
for boys. Symmetry of CMT was predominant: 214
pairs for bilateral symmetry and 107 pairs for symmetry
between two antagonistic quadrants. The distribution
of CMT between maxillary and mandibular hypodontia
in the right and left quadrants for boys and girls no
had significant association (P < 0.05). (J. Oral Sci. 50,
143-150, 2008)

Keywords: hypodontia; oligodontia; prevalence;
Japanese.

Introduction
Hypodontia is best defined as agenesis of one or more

teeth (1), and is considered to be one of the most frequently
encountered oral alterations (2) and the commonest dental
anomaly (3). Hypodontia is an important condition in that
both esthetics and function can be detrimentally affected
(4,5).

Oligodontia, partial anodontia, and severe or advanced
hypodontia are synonymously defined in general as the
“congenital absence of many teeth”. In dental studies, it
is commonly described as a condition involving absence
of six or more teeth excluding the third molar (6-13).
Affected children tend to have delayed tooth development,
a reduced mesio-distal crown diameter, and abnormal
tooth morphology and positioning (10,13,14).

There is a considerable body of literature about the
prevalence and distribution of hypodontia. Large differences
in the prevalence of dental agenesis have been reported
worldwide, varying from 0.3% in Jerusalem to 36.5% in
a caucasoid population (7). The wide range of hypodontia
prevalence can be attributed to differences in the methods
of sampling and examination, age distribution, sex, and
racial origin (9,15-17).

Most studies have found a higher prevalence in girls than
in boys, and also that the most frequently encountered
congenitally missing teeth (CMT) after the third molar are
the mandibular second premolars followed by the maxillary
second premolars or maxillary lateral incisors. However,
there are some exceptions such as the maxillary lateral
incisors (5,18,19), the mandibular incisors (15,20), and the
mandibular lateral incisors (21,22), which were the most
frequent CMT in their respective studies.

The purpose of this study was to establish the prevalence
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and distribution of congenitally missing permanent teeth,
excluding the third molar, in Japanese pediatric patients.

Materials and Methods
In this cross-sectional study, 2072 orthopantomograms

(OPGs) of apparently healthy pediatric patients (1073
boys and 999 girls) were used for diagnosis of hypodontia,
as this approach has been considered reliable for diagnosing
anomalies in tooth number in several studies (9,13,16,20-
24).

The children had visited the Hospital of Nihon University
School of Dentistry at Matsudo between 1995 and 2007.
They were aged between 3 and 17 years (average 9.4 ±
2.7 years) at the time the OPGs were taken. Since this study
was retrospective and ethnic, only children of Japanese
origin were chosen to ensure racial homogeneity.

All OPGs were analyzed by the principal investigator
under normal room lighting using a magnifying glass on
a light box if needed. Dental agenesis was reassessed
entirely by the same investigator 4 months later to establish
a definitive list.

By definition, CMT are those that fail to erupt in the oral
cavity and remain invisible in radiographs (8). A tooth was
diagnosed as congenitally (developmentally) missing when
it could not be identified or discerned radiographically on
the basis of calcification and there was no evidence of
extraction (17,25). If an accurate diagnosis of hypodontia
could not be made, the file was excluded.

Because premolars show great variability in the initiation
of calcification (5,9,14,17,24,26), they were only considered
as CMT from an age of 7 years to avoid any false-positive
diagnosis. Third molars were not included in this
investigation. Patients with any systemic anomaly,
especially cleft lip/palate and Down’s syndrome, were

also excluded because in such conditions tooth development
has been shown to be delayed (10).

A subset of 60 OPGs of agenesis cases examined by two
different observers (HAG; ST) was chosen at random in
order to calculate the inter-observer agreement. The
percentage of absolute agreement and Cohen’s Kappa
coefficient were calculated. Cohen’s Kappa is a measure
of the agreement between two or more observers after
exclusion of agreement due to chance (27).

The chi-squared test was performed to determine the
significance of the differences between CMT for maxillary
and mandibular hypodontia in the right and left quadrants
for boys and girls, using the Windows XP-Excel Statistical
Package. The level of significance was set at 5%.

Results
The percentage of absolute agreement in the identification

of hypodontia was 99.5%. Cohen’s Kappa coefficient for
inter-observer agreement was 0.96, which is interpreted
as “substantially reliable” according to Landis and Koch
(27).

Hypodontia of permanent teeth was found in 202 children
(108 girls and 94 boys) as a result of examination of 2072
pediatric patients files. The prevalence of hypodontia was
8.7% in boys and 10.8% in girls, and for both sexes
combined it was 9.4% (Table 1).

Fig 1. Distribution of hypodontia and its percentage by tooth
type.

Table 1 CMT per child and % of affected cases (n = 202)
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A total of 574 permanent teeth were missing (269 in boys
and 305 in girls) with an average of 2.8 teeth per child.
The distribution of hypodontia is shown in Fig. 1.

The number of CMT per child ranged from 1 to 14 in
this study. Hypodontia of 1 to 5 teeth had a prevalence of
8.4% and represented 86.1% of all cases. Most of the
children (67.8%) had hypodontia of either one or two
teeth.

Mandibular second premolars were most frequently
missing, followed by maxillary lateral incisors and
maxillary second premolars. On the other hand, maxillary
and mandibular first molars were never absent (Fig. 1).
Other teeth with low prevalence of CMT were the maxillary
central incisor, followed in order by the mandibular second
molar and canine, as has already been established in
several studies (4,6-9,11,14,16,22,23,25,28,29).

Oligodontia ranged from 6 to 14 teeth and its prevalence
was 1.4%, representing 13.9% of all agenesis cases. The
most frequent oligodontia was of 6 CMT (5.9% of all
agenesis cases), and girls were affected almost twice as
often as boys (Table 1).

Although there were some differences in frequency, no
significant association (P < 0.05) was found in the
distribution of CMT over the maxilla and mandible and
over the left and right sides for males and females (Table
2).

Hypodontia of single teeth accounted for 38.6% of all
cases; its prevalence was 4.2% in boys and 3.3% in girls,
and 3.8% for both sexes combined. The most frequently
affected tooth was the second premolar, followed by the
lateral incisor (Table 3).

Within the 574 CMT registered, symmetrical hypodontia
was predominant, and as would be expected its prevalence
increased with hypodontia severity. Bilateral or contralateral
hypodontia (e.g., maxillary first premolar right and left)
accounted for 214 pairs representing 74.6% of all CMT,
and the remaining 146 CMT were located unilaterally. The
most common tooth affected by contralateral hypodontia
was the mandibular second premolar, followed by the
maxillary second premolar, mandibular central incisor
and maxillary lateral incisor. On the other hand, symmetrical
hypodontia in antagonistic quadrants (e.g., maxillary

central left incisor and mandibular central left incisor)
accounted for 107 pairs, representing 37.3% of all CMT.
The right and left sides were affected almost equally
(55:52), and combinations between second premolars
were the most frequent (Table 4).

Discussion
Because congenital lack of one or more permanent teeth

is a common anomaly in man (2,3,8), many studies on the
prevalence of hypodontia in permanent teeth have been
published in the dental literature over the last 50 years. Of
these, we have been able to find 12 reports in Japanese (19-
23,25,29-34), and only 2 were published in English. For
this reason, they have perhaps not been available worldwide
in Internet Search Systems such as Medline (25).

Clinical examinations tend to yield underestimations in
comparison with systematic and reliable roentgenographic
registration (9,16,24,26,30,35). Clinical observations only
obtain about a 70% coincidence with the true quantity of
absent teeth (29). Moreover, by definition, CMT are those
that fail to erupt in the oral cavity and remain invisible in
radiographs (8), and the need for X-ray examination in
studies of this nature is well recognized (22). Therefore,
we considered it convenient to carry out this study based
mainly on OPGs and dental history, rather than using
clinical examination and plaster models.

Some discrepancies in the results of previous studies can

Table 3 Hypodontia of single tooth by tooth type and
its percentage of the total of dental agenesis
cases (n = 202)

Table 2 Distribution of Hypodontia between sexes by cases and CMT localization
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be attributed to the method of case selection, the samples
under investigation, and the fact that in some of the earlier
studies radiographs were either not taken at all, or were
taken only in cases where the examiners suspected a
possibility of hypodontia (15). The prevalence of
hypodontia in this study was high in comparison to other

studies of pediatric patients (3,30,32,33), but very similar
to that in studies of orthodontic patients (9,20,23,25,31,34).
The prevalence of CMT in orthodontic patients was almost
always higher than in other types of sample, except for a
small sample examined in Hiroshima (20), as shown in
Table 5. The fact that OPGs together with cephalometric
radiographs are often indicated in children for a future
orthodontic treatment could explain the similarity with our
results.

The prevalence on CMT in this study was 9.4%, which
is within the previously reported range in Japanese (15.9%
(21), 10.9% (23) and 9.9% (34), 9.4% (31), 9.2% (20),
8.66% (29) and 8.5% (25)). Also there was a high average
of 2.8 CMT per child. Both results confirm that hypodontia
is not uncommon in Japanese. 

The results of this study concur with other investigations
(3-5,7-9,12,15,16,19,20,23,25,26,30,32,33) indicating that
hypodontia involving one or two teeth represents a wide
majority of cases, being 67.8% in this report. Therefore,
most cases of hypodontia appear to be relatively mild.

Several previous investigations have also pointed out that
symmetrical hypodontia is more prevalent. The frequency
of contralateral or bilateral hypodontia in this study was
74.6% of CMT (Table 4), compared with figures of 75%
in a Mexican study (18), 60% in a Norwegian study (26)
and 89% in a Japanese study (25), suggesting a strong
genetic pattern.

Table 5 Studies about hypodontia in Japan and others countries

Table 4 Distribution of symmetrical
hypodontia
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In this and others studies (7,11,1416,18,25,32,33) there
was no significant difference in total CMT between males
and females, although as shown in Table 5 there was a
higher prevalence in females than in males in several
reports (15,19-23,25,26,29,30-32,35,36), except for a
small sample of 217 orthodontic patients (20).

Coincident with other studies, although the frequency
of CMT in the mandible was higher than in the maxilla
(5-7,9,13,15,19,30-32), the difference was not significant.
On the other hand, CMT affected the left quadrants almost
equally, as was observed previously (7,9,15,19,25,29,32,
33). Only one study in Mexico (18) found a significant
difference when analyzed symmetrical hypodontia between
upper and lower arches in boys and girls in maxillary
lateral incisor, maxillary second premolar and mandibular
central incisors (P < 0.01).

The first molars are very probably the most stable teeth,
because several reports (5,16,19,21,29,33-35) have
indicated that these teeth are never absent. Moreover,
maxillary and mandibular first molars together with
maxillary central incisors and mandibular canines were very
rarely missing (6-8,11,13,14,16,22,23,25,28,30).

Any study of hypodontia can suffer from three main
shortcomings:

First, exclusion criteria based on age must be employed
in this kind of study due to the important issue of age at
diagnosis (7); that is to say, children should be analyzed
at an age when mineralization of the permanent dentition
can reliably be expected to have commenced (1,15). Also
it is important to know that the visibility of tooth germs
on radiographs depends on their mineralization stage, and
major differences in mineralization stage and dental age
can be evident among subjects of the same chronological
age. Tooth buds showing late onset of mineralization
(mandibular second premolars) could lead to a false-
positive diagnosis of agenesis in radiographs (7, 24).

Hypodontia of the second premolars cannot be diagnosed
as early with the same degree of certainty as in the incisors
and canines because the second premolars can develop long
after what it would ordinarily be expected to become
evident. Therefore early registration may lead an incomplete
or mistaken diagnosis (5,7,9,14,17,26).

In general, diagnosis of tooth agenesis in the permanent
dentition should be made after the age of 6 years, excluding
the third molar, and after 10 years of age if the third molar
is also studied (24). Therefore, special attention should be
paid to premolars in children before 7 years of age to
avoid false-positive diagnosis, as in this study. On the
basis of this criterion we eliminated 12 boys and 11 girls
younger than 7 years in whom premolars were affected by
CMT. Our definitive sample included only 13 children

younger than 7 years, who were considered to have CMT
affecting teeth other than the premolars. The assessment
was always made by considering important publications
about the chronology of development of permanent teeth
(37,38), the chronology of human dentition (39), and
standards of approximate age at which teeth can be expected
to be visible on radiographs (1,40).

Second, it is frequently difficult to distinguish between
absence of the mandibular central and mandibular lateral
incisor, particularly when the remaining teeth have drifted
or are unerupted (22). Therefore, there may be a slight
amount of misclassification between those teeth, and
perhaps for this reason some studies non-specifically
grouped such teeth as mandibular incisors (15,19,20).
Also in the present study, the principal problem was
distinguishing among mandibular incisors due to anatomical
ghost or artifact derived from superposition of cervical
vertebrae on mental region. Most of the 38 errors found
upon the re-examination were misclassification of these
teeth rather than CMT not discovered. Thus, the definitive
list was derived on the basis of the second revision. The
analysis of inter-observer agreement also found common
the confusion for identification among mandibular incisor.

Third, a further variable is the ethnicity of the subjects
examined, which can affect the results. There is great
variation in the literature as to which tooth types are
commonly missing, due partly perhaps to ethnic variation.
In African negroes and Australian aborigines the prevalence
is 1%, but in Japanese it can be as high as 30%; in Swedish
and Japanese, lower central incisors are more commonly
missing than in other populations (6). Other studies have
indicated that hypodontia is more frequent in Asians and
Native Americans (17), and that the prevalence of dental
agenesis in Europe (mainly Scandinavian countries) and
Caucasian population in Australia is higher than in North
American Caucasians (7).

Previous studies, conducted principally in Japan but
also in other countries, are summarized in Table 5, which
shows a wide range of prevalence from 1.44% to 15.9%
among individual studies. The most frequent CMT
excluding the third molar in most reports (4,23,26,33-35,
etc.) was always the mandibular second premolars followed
by maxillary lateral incisors or maxillary second premolars.
However, Asian populations differed in this trend, the
mandibular incisors (expressed as average prevalence)
accounting for 60.2% of CMT in Chinese (15), the
mandibular lateral incisor being most frequently affected
in Japanese (21,22), and the maxillary lateral incisor being
most frequently affected in Japanese (19), Malaysian (5),
and Mexicans (18). Unification of the mandibular incisors
in our series represented 18.82% of CMT, which is
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comparable to the following results in other studies of
Japanese: 30.9% reported by Hanaoka (20), 24.5% by
Terasaki (29), 47% by Niswander (22), 30.5% by Ma
(21), 29.2% by Yanagida (33) and 24.01% by Ogita (30).

The mandibular second premolar was most commonly
affected by CMT, followed by maxillary second premolar,
maxillary lateral incisors and “mandibular central incisor”,
which represented 10.1% of total of CMT and in turn
ranked third after premolars for contralateral hypodontia.
Although Asian populations can be considered a uniform
race, it would be necessary to take into account envi-
ronmental factors together with genetic factors in samples
that are ethnically homogeneous.

Depending on the number and location of CMT,
oligodontia may cause masticatory, speech, or esthetic
problems (11,12). The literature contains no clear consensus
concerning the definition of oligodontia (8,10). Some
studies have described oligodontia (also called extensive,
advanced or severe hypodontia) if the number of missing
teeth is 4 or more (4,14), 5 or more (25), 6 or more (6-
13), more than six teeth (18,24), and 10 or more (16), always
excluding the third molar. In the present study oligodontia
was considered to be a congenital lack of six or more
teeth, a definition that has been widely used in the scientific
literature. For oligodontia in this study, the second maxillary
and mandibular premolar, maxillary lateral incisor and
mandibular central incisor were most frequently affected
by CMT.

Other studies (1,11,13) considered that oligodontia
could occur alone (isolated oligodontia) or as part of a
syndrome, for example, “Ectodermal Dysplasia”, which
has been related to a severe form of oligodontia occurring
especially in males (2). Coincident with our results (18:10)
frequency of CMT was higher in girls than boys in one
study on oligodontia patients (11). However, for another
study (13) difference between boys and girls with isolated
oligodontia was not significant.

Several explanations have been forwarded for the etiology
of hypodontia, from the many family case reports and
studies of twins. Hypodontia appears to be an inherited
characteristic, although the precise genetic mechanism
responsible is not completely understood (5). One
explanation has been considered that eventually congenital
hypodontia, except for hereditary cases, has a greater
chance of appearing when development of dental germs
(I2, P2, M3) is later than in surrounding areas and the space
for the affected teeth is markedly deficient (34).

Jorgenson (1) mentioned that the frequency of hypodontia
might have increased with the time as indicated by data
for 1939 and those for 1976. In fact, I2, P2, M3 have been
found to be particularly affected by CMT in several papers

included the present one. Moreover, tooth size reduction
and tooth development delay has been observed in children
with advanced hypodontia of the permanent dentition
(10,13,14). Both findings agree with the changes proposed
in the “Terminale Reduktion” theory by Bolk on most distal
teeth in each tooth type (21).

Often the etiology of each anomaly is considered
separately, but there may well be associations between some
of them. Hypodontia and microdontia had a highly
significant association, which increased with case severity.
It is perhaps likely that genetic and environmental factors
are not mutually exclusive, and that hypodontia arises as
a result of combined effects, as proposed by Brook (41).

Since hypodontia preferably affects the permanent
dentition rather than the deciduous dentition (1-
3,5,8,28,30,33), and may result in functional disability
and esthetic problems (4,5,12), it is important to recognize
the disorder as early as possible because its treatment
requires interdisciplinary management (6,11). Therefore,
our findings could be of value to clinicians, especially
orthodontists and pedodontists, bearing in mind that the
number of CMT and its location will represent different
diagnostics and treatment decisions (16)

In conclusion, the mandibular second premolar was
unquestionably the most frequent CMT even without
considering the third molar, and the first molars were the
most stable teeth. There was a special predilection for
CMT in mandibular incisors. Most cases involved agenesis
of just one or two teeth, and therefore most individuals
affected suffer only a mild form of hypodontia. Congenital
absence of the mandibular second premolar and maxillary
lateral incisor are closely related to hypodontia of a single
tooth. On the other hand, absence of the first premolar,
central incisor and second molars is closely related to
oligodontia. The high prevalence and high average number
of CMT per affected child indicate that hypodontia is not
uncommon in the Japanese population. There were no
significant differences in the distribution of congenitally
missing teeth between sexes or in localization by arches
and quadrant sides. Moreover, symmetrical hypodontia was
predominant, being found in both the contralateral and
antagonistic quadrant, possibly suggesting a strong genetic
pattern.

The present study was conducted in an ethnically
homogeneous community. The results may therefore be
considered representative of the Japanese population.
Moreover, establishment of the prevalence and distribution
of hypodontia could provide a clinical phenotype for use
in future investigations of the etiology of congenital
numerical variation of teeth or anthropological studies in
Japanese.



149

Acknowledgments
We are grateful to Dr. K. Shimizu for providing facilities

to work with radiographic archives, and Dr. T. Shimizu for
contributing to inter-observer analysis. We also thank all
members of the Departments of Pediatric Dentistry and
Dento-Maxillofacial Surgery, Nihon University School
of Dentistry at Matsudo, for their kind cooperation in
carrying out this investigation.

References
1. Jorgenson RJ (1980) Clinician’s view of hypodontia.

J Am Dent Assoc 101, 283-286
2. Wei SHY (1988) Pediatric dentistry: total patient

care. Lea & Febiger, Philadelphia, 362-365
3. Osuji OO, Hardie J (2002) Dental anomalies in a

population of Saudi Arabian children in Tabuk.
Saudi Dent J 14, 11-14

4. Lynham A (1990) Panoramic radiographic survey
of hypodontia in Australian Defence Force recruits.
Aust Dent J 35, 19-22

5. Nik-Hussein NN (1989) Hypodontia in the
permanent dentition: a study of its prevalence in
Malaysian children. Aust Orthod J 11, 93-95

6. Nunn JH, Carter NE, Gillgrass TJ, Hobson RS,
Jepson NJ, Meechan JG, Nohl FS (2003) The
interdisciplinary management of hypodontia:
background and role of paediatric dentistry. Br Dent
J 194, 245-251

7. Polder BJ, Van’t Hof MA, Van der Linden FPMG,
Kuijpers-Jagtman AM (2004) A meta-analysis of the
prevalence of dental agenesis of permanent teeth.
Community Dent Oral Epidemiol 32, 217-226

8. Pemberton TJ, Das P, Patel PI (2005) Hypodontia:
genetics and future perspectives. Braz J Oral Sci 4,
695-706

9. Wisth PJ, Thunold K, Böe OE (1974) Frequency of
hypodontia in relation to tooth size and dental arch
width. Acta Odontol Scand 32, 201-206

10. Schalk van der Weide Y, Prahl-Andersen B, Bosman
F (1993) Tooth formation in patients with
oligodontia. Angle Orthod 63, 31-37

11. Créton MA, Cune MS, Verhoeven W, Meijer GJ
(1997) Patterns of missing teeth in a population of
oligodontia patients. Int J Prosthodont 20, 409-413

12. Bondarets N, McDonald F (2000) Analysis of the
vertical facial form in patients with severe
hypodontia. Am J Phys Anthropol 111, 177-184

13. Schalk van der Weide Y, Steen WHS, Bosman F
(1992) Distribution of missing teeth and tooth
morphology in patients with oligodontia. ASDC J
Dent Child 59, 133-140

14. Rune B, Sarnäs KV (1974) Tooth size and tooth
formation in children with advanced hypodontia.
Angle Orthod 44, 316-321

15. Davis PJ (1978) Hypodontia and hyperdontia of
permanent teeth in Hong Kong schoolchildren.
Community Dent Oral Epidemiol 15, 218-220

16. Aasheim B, Ögaard B (1993) Hypodontia in 9-
year-old Norwegians related to need of orthodontic
treatment. Scand J Dent Res 101, 257-260

17. White SC, Pharoah MJ, O’Connor D (2004) Oral
radiology: principles and interpretation. 5th ed,
Mosby, St Louis, 330-333

18. Silva Meza R (2003) Radiographic assessment of
congenitally missing teeth in orthodontics patients.
Int J Paediatr Dent 13, 112-116

19. Okamoto O, Mori O, Morimoto M, Nakao N,
Miyakawa E (1951) A statistical and genetic study
related to congenital missing teeth. Shika Gakuho
5, 8-10, 39-46, 71-74 (in Japanese)

20. Hanaoka H, Yamauchi K, Kawasoko S, Imada Y
(1972) Anomalies in number of teeth of orthodontic
patients. III. Relationship to malocclusion. Nippon
Kyosei Shika Gakkai Zasshi 31, 162-167 (in
Japanese)

21. Ma C (1949) Statistical observation of morphological
and numerical teeth anomalies in the teeth of
Japanese. Shikagaku Zasshi 6, 248-256 (in Japanese)

22. Niswander JD, Sujaku C (1963) Congenital
anomalies of teeth in Japanese children. Am J Phys
Anthropol 21, 569-574

23. Watanabe K, Motoyoshi M, Fukui R, Chang K,
Namba Akira, Namura S (1992) A study on
incidence of congenital missing of teeth among
orthodontics patients. Nichidai Shigaku 66, 1029-
1033 (in Japanese)

24. Arte S, Pirinen S (2004) Hypodontia. available
online at www.orpha.net/data/patho/GB/uk-
hypodontia.pdf

25. Endo T, Ozoe R, Kubota M, Akiyama M, Shimooka
S (2006) A survey of hypodontia in Japanese
orthodontics patients. Am J Orthod Dentofacial
Orthop 129, 29-35

26. Bergström K (1977) An orthopantomographic study
of hypodontia, supernumeraries and other anomalies
in school children between the ages 8-9 years, an
epidemiological study. Swed Dent J 1, 145-157

27. Landis JR, Koch GG (1977) The measurement of
observer agreement for categorical data. Biometrics
33, 159-174

28. Ishikawa G, Akiyoshi M (1989) Oral pathology.
2nd ed, Nagasue, Kyoto, 31-43 (in Japanese)



150

29. Terasaki T, Shiota K (1954) Congenital absence of
teeth. Nihon Koku Kagakkai Zasshi 3, 88-93 (in
Japanese)

30. Ogita S, Ogita M, Yamamoto T, Yanase H, Kondo
Y, Yokoi K (1995) The appearance of supernumerary
teeth and congenitally missing teeth in Japanese
pediatric patients.  Aichi-Gakuin Daigaku
Shigakkaishi 33, 19-27 (in Japanese)

31. Hirukawa K, Iwata R, Kurosawa M, Kondo T, Goto
S (1999) Statistical investigation about the prevalence
of congenitally missing permanent teeth. Nippon
Kyosei Shika Gakkai Zasshi 58, 49-56 (in Japanese)

32. Tsutsui H, Yoshida Y (1955) Clinical statistical
study on supernumerary teeth and congenital absence
of teeth. Kokubyo Gakkai Zasshi 22, 44-48 (in
Japanese)

33. Yanagida I, Mori S (1990) Statistical studies on
numerical anomalies of teeth in children using
orthopantomograms: congenital hypodontia. Osaka
Daigaku Shigaku Zasshi 35, 580-593 (in Japanese)

34. Ishizuka K, Sasaki T, Imai R, Nakamura N, Yoshida
T, Anabuki M, Tashiro M, Maeda K, Uchida Y,
Inoue K, Namura S (1988) Abnomalies of teeth
which affects the orthodontic treatment. Nichidai

Shigaku 62, 584-595 (in Japanese)
35. Locht S (1980) Panoramic radiographic examination

of 704 Danish children aged 9-10 years. Community
Dent Oral Epidemiol 8, 375-380

36. Egermark-Eriksson I, Lind V (1971) Congenital
numerical variation in the permanent dentition: sex
distribution of hypodontia and hyperodontia. Odontol
Revy 22, 309-315

37. Akasaka M, Nishino M, Sasa R (2002) Pediatric
dentistry. 2nd ed, Ishiyaku, Tokyo, 60-67 (in
Japanese)

38. Avery JK (1987) Oral development and histology.
William & Wilkins, Baltimore, 131

39. Pinkham JR, Casamassimo PS, Fields HW Jr,
McTigue DJ, Nowak AJ (2005) Pediatric dentistry:
infancy through adolescence. 4th ed, Mosby
Saunders, St Louis, 192-195

40. Nielsen HG, Ravn JJ (1976) A radiographic study
of mineralization of permanent teeth in a group of
children aged 3-7 years. Scand J Dent Res 84, 109-
118

41. Brooks AH (1984) A unifying aetiological
explanation or anomalies of human tooth number
and size. Arch Oral Biol 29, 373-378


