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The pattern and prevalence of hypodontia in Koreans

CJ Chung
1
, J-H Han

2
, K-H Kim

1

1Department of Orthodontics, Yongdong Severance Dental Hospital, Institute of Craniofacial Deformity, Oral Science Research
Center, College of Dentistry, Yonsei University, Seoul, South Korea; 2Yonsei smileforyou dental clinic, Hanam city, South Korea

OBJECTIVE: The objective of this study was to evaluate

the pattern and prevalence of hypodontia in the Korean

population along with its association with the dental and

skeletal polymorphisms.

SUBJECTS AND MATERIALS: The diagnostic materials

including casts, panoramic radiographs, and lateral

cephalograms of 1622 Korean subjects (611 males, 1011

females) were used to evaluate the pattern and preva-

lence of hypodontia as well as its association with the

congenital absence of the third molar. The changes in the

tooth size and skeletal characteristics of the hypodontia

group were evaluated using cast ⁄ cephalometric analysis

and compared with the standard values of normal

occlusion in Koreans.

RESULTS: The prevalence of hypodontia in Koreans was

11.2%. The mandibular lateral incisor and second pre-

molar were the most frequently absent. Congenital ab-

sence of the third molar was observed more frequently in

the hypodontia group than in the non-hypodontia group.

The prevalence of hypodontia in Class III malocclusion

was significantly higher than in Class I or Class II maloc-

clusion.

CONCLUSION: The pattern and prevalence of hyp-

odontia can vary in different ethnic groups. In Koreans,

the special features of hypodontia were its association

with a higher level of congenital missing third molars and

skeletal Class III malocclusion.

Oral Diseases (2008) 14, 620–625

Keywords: hypodontia; congenital missing; third molar; dental

anomaly

Introduction

Hypodontia is the congenial absence of one or more
primary or permanent teeth excluding the third molar,

and is one of the most common developmental dental
anomalies in humans (Endo et al, 2006b; Shapiro and
Farrington, 1983; Zhu et al, 1996). The prevalence and
location of hypodontia varies among different ethnic
groups ranging from 3.4% to 10.1% (Endo et al, 2006a;
Buenviaje and Rapp, 1984; Zhu et al, 1996; Polder et al,
2004). Although hypodontia has been diagnosed more
often in recent studies (Mattheeuws et al, 2004), there is
limited evidence to suggest a trend of increasing
hypodontia throughout the twentieth century (Flores-
Mir, 2006). The most commonly affected site ⁄ tooth also
appears to vary among ethnic groups (Zhu et al, 1996).
For the Caucasian population, the mandibular second
premolar and the maxillary lateral incisor are the most
frequently affected (Muller et al, 1970; Polder et al,
2004) while the mandibular lateral incisor and the
mandibular second premolar are the most common for
the Asian population (Davis, 1987, Endo et al, 2006a).
However, a Medline search in 2007 with the mesh terms
�hypodontia and prevalence’ did not find any reports on
the prevalence of hypodontia in the permanent dentition
of the Korean population without congenital
syndromes.

Clinically, an early diagnosis of hypodontia is impor-
tant because aesthetic, physiological and functional
problems such as malocclusion, periodontal damage,
and a lack of alveolar growth can be caused by
hypodontia (Kokich and Kokich, 2006). The manage-
ment of absent teeth generally involves a multidisciplin-
ary team approach. The edentulous space can be left
open for an eventual restoration, or closed by ortho-
dontic means (Kokich and Kokich, 2006; Zhu et al,
1996). However, special care is needed during treatment
planning because hypodontia can be associated with
changes in the craniofacial morphology (Endo et al,
2006b; Sarnas and Rune, 1983; Graber, 1978; Dermaut
et al, 1986) and morphologic variations in the dentition
such as a decrease in the mesio-distal diameter of the
remaining teeth (Baum and Cohen, 1971a,b), which may
affect the establishment of the overall occlusion. Other
treatment options include autotransplantation (Bauss
et al, 2002) or protraction (Chung et al, 2007) of the
third molars, which are otherwise extracted, to sub-
stitute for the edentulous region or to increase the
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number of occluding teeth. Although agenesis of one or
more third molar teeth was associated with a higher
prevalence of other missing teeth (Garn et al, 1962), for
treatment purposes, it would be highly advantageous to
be able to predict the presence or the absence of later
developing third molars in the case of hypodontia from
an early stage.

Therefore, this study evaluated the pattern and
prevalence of hypodontia in the Korean population. In
addition, its association with the presence of the third
molars, dental morphology of the whole dentition and
skeletal characteristics were examined.

Material and Methods

Subjects
In all, 1622 patients with mixed to permanent dentition
(611 males, 1011 females), who visited the Department
of Orthodontics, Yongdong Severance Dental Hospital,
Yonsei University, Seoul, Korea from Sep. 1999 until
Aug. 2002 for regular oral and orthodontic check ups,
were selected based on the presence of full orthodontic
diagnostic materials including orthodontic files, pano-
ramic radiographs and orthodontic casts. Subjects with
congenital anomaly, history of extraction of the perma-
nent dentition, trauma, prior orthodontic treatment or
referred patients specifically for the treatment of hyp-
odontia were excluded. Among the subjects, patients
with more than one congenitally missing tooth (exclud-
ing the third molars) were assigned as the hypodontia
group whereas those without any congenital missing
tooth (excluding the third molars) were assigned as the
non-hypodontia group.

To evaluate the congenital missing of the third
molars, patients under the age of 10 and those with
difficulties in differentiating the second molar from the
third molar because of the incomplete root formation of
the second molars were excluded (Baba-Kawano et al,
2002; Moorrees et al, 1963). A total of 883 subjects
remained and were evaluated for the absence of third
molars using dental casts and panoramic radiographs.

All materials were obtained under informed consent
according to ethical principles, including the World
Medical Association’s Declaration of Helsinki.

The diagnosis of hypodontia
The diagnosis of hypodontia and the data sets to
describe the pattern of the hypodontia, such as the
location and the number of missing teeth were recorded
during the intra-oral exams, and again confirmed using
casts and panoramic radiographs, as previously verified
(Endo et al, 2006a; Wisth et al, 1974). A tooth was
considered congenitally missing when it could not be
observed in the dental arch and the absence of crown
mineralization was confirmed in the panoramic radio-
graphs (Endo et al, 2006b).

Evaluation of dental morphology
The sizes of the existing permanent teeth (first molar –
first molar) in the subjects diagnosed with hypodontia
(hypodontia group) were measured using digital calli-

pers (Mitutoyo, Tokyo, Japan). The tooth size was
defined as the maximum mesio-distal diameter of each
tooth observed from the occlusal plane (Bolton, 1962).
The tooth size of the hypodontia group was measured
bilaterally, and the mean value of each tooth was
compared with the Korean normal standard values of
the corresponding permanent tooth obtained from 94
Korean adults with a Class I normal occlusion, which
was defined as the Normal occlusion group (norms)
(Kim et al, 2001a).

Hypodontia and its association with skeletal morphology
From a total of 1622 subjects, 11 belonging to the non-
hypodontia group were excluded because of the absence
of lateral cephalograms. The lateral cephalograms of the
remaining 1611 subjects were traced and the anterior-
posterior relationship of the maxilla and the mandible
was classified as skeletal Class I, II and III using the
measurement variables, the ANB angle and the Wits
appraisal. Vertical skeletal relationship was classified as
being Hypo-divergent, Normal and Hyper-divergent
using the angle measurements including the mandibular
plane angle to the Frankfort-Horizontal plane and the
gonial angle. The Korean cephalometric standards of
the measurement variables were derived from the
Korean norms of the same age and diagnosed accord-
ingly (Kim et al, 2001b).

Statistical evaluation
Statistical analysis was performed using the SPSS
statistical software package (SPSS inc., Chicago, IL,
USA). The differences in the pattern of hypodontia
between gender, involvement of the right and the left
sides, the upper and the lower arches were evaluated
using a Chi-square test. The changes in the tooth size of
the hypodontia group and the Korean norms (Kim et al,
2001a) were evaluated using a student t-test. The
presence of a third molar and the changes in the skeletal
morphology between the hypodontia group and the
non-hypodontia group were also evaluated using a
student t-test.

Measurement errors
All the materials were evaluated twice by the same
examiner at a 1-month interval, and 100% reproduc-
ibility was obtained in the identification of hypodontia
and its pattern.

To insure proper measurement procedures of the
tooth size, one examiner randomly selected 20 casts
from the norms (Kim et al, 2001a) and re-measured the
tooth size. Comparison between the original tooth size
data of the norms and that of the examiner did not
indicate significant difference when compared using a
paired t-test.

Results

The pattern of hypodontia in the Korean orthodontic
population
Among the 1622 subjects, 182 subjects were diagnosed
with hypodontia in the permanent dentition (excluding
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the third molars). Therefore, the overall prevalence of
hypodontia was 11.2% in the Korean orthodontic
population. There was no significant difference in the
prevalence between males (11.1%) and females (11.3%).
Most of the subjects in the hypodontia group had
unilateral hypodontia (total of 129 subjects, 70.9%),
which was significantly higher than the bilateral sym-
metrical hypodontia (total of 53 subjects, 29.1%).
Hypodontia was found significantly more in the man-
dible (total of 90 subjects, 49.5%) than in the maxilla
(total of 53 subjects, 29.1%) or in both arches (total of
39 subjects, 21.4%) (Table 1). Among the hypodontia
group, the prevalence of subjects with one, two, three, or
four missing tooth ⁄ teeth were 48.9%, 30.7%, 9.6% and
5.7%, respectively. The prevalence of advanced hyp-
odontia, which is defined as five or more congenitally
missing permanent teeth, excluding the third molars
(Endo et al, 2006a) was 5.1%.

A total of 329 permanent teeth were missing, indicat-
ing an average of 1.8 missing teeth per individual with
hypodontia. The most common missing teeth were the
mandibular lateral incisor (total of 67 missing, 20.4%)
and the second premolar (total of 67 missing, 20.4%)
followed by the maxillary second premolar (total of 47
missing, 14.3%), maxillary first premolar (total of
37 missing, 11.3%) and maxillary lateral incisor (total
of 35 missing, 10.6%). There were no missing teeth in
the molar region (Table 2).

Hypodontia is associated with the absence of the third
molars
From the 1622 subjects, 883 who met the inclusion
criteria were evaluated. Among them, 265 subjects
(30.0%) had a minimum of one missing third molar.
212 subjects (27.4%) from the non-hypodontia group
(total of 773) and 53 subjects (48.2%) from the
hypodontia group (total of 110) had a minimum of
one missing third molar. There was a significantly higher
prevalence of missing third molars in the hypodontia
group than in the non-hypodontia group (P < 0.001).
An average of 1.9 third molar was missing from the
hypodontia subjects in the non-hypodontia group while
2.41 third molars were missing from the hypodontia
group (Table 3).

Hypodontia is not associated with changes in tooth size
Tooth size was defined as the maximum mesio-distal
diameter of each tooth observed from the occlusal plane.
The overall tooth sizes of the hypodontia group and the
norms were similar in both males and females (Table 4).

Hypodontia is associated with skeletal Class III
malocclusion
The subjects with lateral cephalograms (total of 1611)
were classified as having a skeletal Class I, II or III
malocclusion based on the cephalometric variables ANB
angle and Wits appraisal. The prevalence of hypodontia
in those with a Class I, Class II and Class III
malocclusion was 10.5%, 7.4% and 16.0%, respectively.
The prevalence of hypodontia in those with a Class III
malocclusion was significantly higher than the average
(11.3%) (Table 5).

Hypodontia and its association with the vertical
skeletal relationship were evaluated based on cephalo-
metric variables such as the mandibular plane angle and
the gonial angle. There was similar prevalence of
hypodontia among the Hyper-divergent (11.2%), Nor-
mal (11.4%) and Hypo-divergent (10.3%) groups
(Table 5).

Discussion

The congenital absence of teeth can be described by
several terms. Hypodontia denotes the congenital
absence of one or more primary or permanent teeth.
On the other hand, agenesis of numerous teeth is

Table 1 Pattern and prevalence of hypodontia in Korean orthodontic
population, ***P < 0.001

Pattern of
hypodontia

Male
(n = 611)

Female
(n = 1011)

Total
(n = 1622)

Frequency
(%)

Unilateral 51 78 129 70.9 ***
Bilateral 17 36 53 29.1
Maxilla 22 31 53 29.1
Manbile 28 62 90 49.5 ***
Maxilla + Mandible 18 21 39 21.4
Total 68 114 182 100
Prevalence (%) 11.1 11.3 11.2

Table 2 Distribution of hypodontia in Korean orthodontic population

Distribution of hypodontia
Left
side

Right
side Total

Prevalence
(%)

Maxilla Incisor (U1) 2 3 5 1.5
Lateral incisor (U2) 19 16 35 10.6
Canine (U3) 14 6 20 6.1
First premolar (U4) 17 20 37 11.3
Second premolar (U5) 23 24 47 14.3
First molar (U6) 0 0 0 0
Second molar (U7) 1 1 2 0.6

Mandible Incisor (L1) 7 14 21 6.4
Lateral incisor (L2) 27 40 67 20.4
Canine (L3) 3 2 5 1.5
First premolar (L4) 9 10 19 5.8
Second premolar (L5) 36 31 67 20.4
First molar (L6) 0 0 0 0
Second molar (L7) 2 2 4 1.2

Table 3 Prevalence of congenital missing third molars in non-
hypodontia and hypodontia groups, ***P < 0.001

Third molar measurements

Non-hypodontia
group

(n = 773)

Hypodontia
group

(n = 110)
Total

(n = 883)

Individuals with missing
third molar

212 53 265

Number of missing third
molar

400 127 527

Average number of missing
third molar ⁄ individual

1.9 2.4 2.0

Prevalence (%) 27.4 48.2 *** 30.0
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commonly associated with specific syndromes and
severe systematic abnormalities are classified as oligo-
dontia. Anodontia indicates a total absence of dental
structures (Zhu et al, 1996). Hypodontia is reported to
be associated with etiologic factors such as physiological
obstruction or disruption of the dental lamina, space
limitation, functional abnormalities of the dental epi-
thelium or its failure to initiate the underlying mesen-
chyme (Stewart et al, 1982), systemic condition and
genetic factors (Zhu et al, 1996).

The prevalence of hypodontia in the Korean ortho-
dontic population in this study was 11.2%, which is
slightly higher than previous reports for Caucasians and
Japanese (Muller et al, 1970; Wisth et al, 1974; Endo
et al, 2006a), while the severity based on the number of
missing teeth per individual was mild. The higher
prevalence of hypodontia in this study might partly be
because of the fact that the evaluation was performed
retrospectively on Korean orthodontic population
rather than from a prospectively planned random
sampling of the general population. Hypodontia can
induce secondary problems of occlusion such as tipping
or rotation of the adjacent teeth, which may require
orthodontic treatment. Nevertheless, orthodontic mate-
rials including the long term radiographs and casts are
the best for diagnosing hypodontia, and evaluation of
the orthodontic population would provide valuable
information of hypodontia similar to the previous
studies (Endo et al, 2006a; Muller et al, 1970; Wisth
et al, 1974). To reduce the discrepancies between the

general and the orthodontic population, subjects
referred from general dentists with chief complaints
directly associated with hypodontia were excluded.

Interestingly, more than 40% of the hypodontia in
Koreans involved the lateral incisor (20.4%) and the
second premolar (20.4%) of the mandible, which made
the mandible more susceptible to hypodontia than the
maxilla. This is slightly different from Caucasians who
have more frequent involvement in the maxilla because
of the high frequency of missing maxillary lateral
incisors (Muller et al, 1970).

The presence of the third molar may influence the
biomechanical considerations whilst planning orthodon-
tic treatment and the overall treatment stability. In
particular, for patients with hypodontia, the third
molars can be aligned into occlusion by orthodontic
means to substitute for the congenitally missing tooth ⁄
teeth. Unfortunately, 48.2% of the hypodontia subjects
also indicated congenital absence of the third molar,
which was significantly higher than the ones without
hypodontia (27.4%). Similar to that of other reports, the
mean frequency of congenital absence of the third molar
was 30% (Mok and Ho, 1996). Based on our results, the
congenital absence of the third molar was strongly
associated with hypodontia (Garn et al, 1963; Zhu et al,
1996).

While some studies have reported that the tooth size
and the dental arch width are not related to the
presence of hypodontia (Wisth et al, 1974), others have
reported conflicting results indicating that hypodontia

Table 4 Comparison of mesio-distal tooth width between normal occlusion group and hypodontia group

Tooth size

Male Female

Normal occlusion
group

Hypodontia
group

Normal occlusion
group

Hypodontia
group

Mean SD Mean SD Mean SD Mean SD

Maxilla Incisor (U1) 8.5 0.4 8.5 0.5 8.2 0.5 8.3 0.5
Lateral incisor (U2) 6.9 0.4 6.7 0.6 6.7 0.5 6.8 0.7
Canine (U3) 8.0 0.3 8.1 0.5 7.7 0.3 7.8 0.4
First premolar (U4) 7.4 0.3 7.5 0.4 7.3 0.4 7.3 0.5
Second premolar (U5) 6.9 0.3 7.0 0.5 6.8 0.4 6.8 0.4
First molar (U6) 10.4 1.0 10.5 0.6 10.2 0.4 10.2 0.5

Mandible Incisor (L1) 5.4 0.3 5.4 0.5 5.2 0.3 5.3 0.4
Lateral incisor (L2) 6.0 0.3 6.1 0.4 5.8 0.3 5.9 0.4
Canine (L3) 6.9 0.3 7.0 0.5 6.6 0.3 6.6 0.4
First premolar (L4) 7.3 0.3 7.4 0.4 7.1 0.4 7.2 0.4
Second premolar (L5) 7.1 0.4 7.2 0.9 7.0 0.4 7.1 0.5
First molar (L6) 11.1 0.7 11.2 0.6 11.0 0.5 11.0 0.7

Table 5 Skeletal features of non-hypo-
dontia and hypodontia groups in anterior-
posterior and vertical dimensions,
***P < 0.001

Skeletal features Non-hypodontia Hypodontia
Prevalence of

hypodontia (%)

Anterior-posterior
relationship

Class I 979 103 10.5
Class II 256 19 7.4
Class III 376 60 16.0 ***

Vertical
relationship

Hyper-divergent 376 42 11.2
Normal 1167 133 11.4
Hypo-divergent 68 7 10.3

Total 1611 182 11.3
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is associated with dental anomalies such as a decrease
in the size of the incisors and the canines, microdontia,
conical or tapered teeth (Zhu et al, 1996; Forgie et al,
2005). According to our results, the mean mesio-distal
widths of the permanent teeth were similar to the
Korean standard tooth sizes from the normal occlusion
group (norm). However, changes in tooth morphology
such as peg lateralis were occasionally observed in our
hypodontia subjects indicating a tendency for high
variations (standard deviation) compared to the norms.
These results support the hypothesis that hypodontia is
not associated with changes in the overall tooth size,
while some possibilities still exist in the changes in
tooth morphology especially in the maxillary lateral
incisors.

The specific skeletal characteristics of hypodontia
include tendency towards a skeletal Class III pattern
and a reduced anterior lower facial height (counter-
clockwise rotation of the mandible) (Endo et al, 2006b;
Sarnas and Rune, 1983; Forgie et al, 2005; Nodal et al,
1994). The prevalence of hypodontia in Koreans was
also significantly high in Class III subjects compared
with Classes I or II. However, there was no specific
trend observed in the vertical dimension for the
hypodontia subjects with a similar prevalence in
Hyper-divergent, Normal and Hypo-divergent groups.
The hypodontia group in this study had an average of
1.8 teeth missing, which is mild compared with other
studies that examined the skeletal features in the case of
advanced hypodontia (Endo et al, 2006b). The skeletal
characteristics of hypodontia become more significant as
the severity of hypodontia worsened, particularly when
multiple teeth were missing (Endo et al, 2006b). There-
fore, less prominent skeletal characteristics might be
because of the mild features of hypodontia in these
Korean subjects.

The etiology of hypodontia is considered to be a
multi-factorial condition with genetics and environmen-
tal influences playing a role (Forgie et al, 2005). Muta-
tions in genes such as MSX, PAX 9 or TGFA are
reported to cause hypodontia in different racial groups
(Vastardis et al, 1996; Vieira et al, 2004). Among the
homeobox genes, MSX 1 and 2 are required for direct
epithelial-mesenchymal interactions that initiate tooth
formation (Jowett et al, 1993). In addition, PAX 9 and
TGFA are associated with tooth agenesis with interac-
tion between MSX 1 and PAX 9 (Vieira et al, 2004). Our
limited findings do not show the cause of hypodontia
nor indicate ways of preventing hypodontia. However,
these results are expected to provide clinicians
with helpful information that can assist in treatment
planning.

References

Baba-Kawano S, Toyoshima Y, Regalado L, Sa’do B,
Nakasima A (2002). Relationship between congenitally
missing lower third molars and late formation of tooth
germs. Angle Orthod 72: 112–117.

Baum BJ, Cohen MM (1971a). Agenesis and tooth size in the
permanent dentition. Angle Orthod 41: 100–102.

Baum BJ, Cohen MM (1971b). Patterns of size reduction in
hypodontia. J Dent Res 50: 779.

Bauss O, Sadat-Khonsari R, Engelke W, Kahl-Nieke B (2002).
Results of transplanting developing third molars as part of
orthodontic space management. Part 1: clinical and radio-
graphic results. J Orofac Orthop 63: 483–492.

Bolton WA (1962). The clinical application of a tooth-size
analysis. Am J Orthod 48: 504–529.

Buenviaje TM, Rapp R (1984). Dental anomalies in children: a
clinical and radiographic survey. ASDC J Dent Child 51: 42–
46.

Chung KR, Cho JH, Kim SH, Kook YA, Cozzani M (2007).
Unusual extraction treatment in Class II division 1 using
C-orthodontic mini-implants. Angle Orthod 77: 155–166.

Davis PJ (1987). Hypodontia and hyperdontia of permanent
teeth in Hong Kong school children. Community Dent Oral
Epidemiol 15: 218–220.

Dermaut LR, Goeffers KR, De Smit AA (1986). Prevalence of
tooth agenesis correlated with jaw relationship and dental
crowding. Am J Orthod Dentofacial Orthop 90: 204–210.

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

Endo T, Ozoe R, Yoshino S, Shimooka S (2006b). Hypodontia
patterns and variations in craniofacial morphology in
Japanese orthodontic patients. Angle Orthod 76: 996–1003.

Flores-Mir C (2006). Increased hypodontia through the
twentieth century. Evid Based Dent 7: 15.

Forgie AH, Thind BS, Larmour CJ, Mossey PA, Stirrups DR
(2005). Management of hypodontia: restorative consider-
ations. Part III. Quintessence Int 36: 437–445.

Garn SM, Lewis AB, Vicinus JH (1962). Third molar agenesis
and reduction in the number of other teeth. J Dent Res 41:
717.

Garn SM, Lewis AB, Vicinus JH (1963). Third molar
polymorphism and its significance to dental genetics. J Dent
Res 42(Suppl): 1344–1363.

Graber LW (1978). Congenital absence of teeth: a review
with emphasis on inheritance patterns. J Am Dent Assoc 96:
266–275.

Jowett AK, Vainio S, Ferguson MW, Sharpe PT, Thesleff I
(1993). Epithelial-mesenchymal interactions are required for
msx 1 and msx 2 gene expression in the developing murine
molar tooth. Development 117: 461–470.

Kim DS, Kim YJ, Choi JH, Han JH (2001a). A study of
Korean Norm about tooth size and ratio in Korean adults
with normal occlusion. Korea J Orthod 31: 505–515.

Kim KH, Choy KC, Kim HG, Park KH (2001b). Cephalo-
metric norms of the hard tissue of Korean for orthoganthic
surgery. J Kor Oral Maxillofac Surg 27: 221–230.

Kokich VG, Kokich VO (2006). Congenitally missing man-
dibular second premolars: clinical options. Am J Orthod
Dentofacial Orthop 130: 437–444.

Mattheeuws N, Dermaut L, Martens G (2004). Has hypodon-
tia increased in Caucasians during the 20th century? A meta-
analysis Eur J Orthod 26: 99–103.

Mok YY, Ho KK (1996). Congenitally absent third molars in
12 to 16 year old Singaporean Chinese patients: a retro-
spective radiographic study. Ann Acad Med Singapore 25:

828–830.
Moorrees CF, Fanning EA, Hunt EE Jr (1963). Age variation
of formation stages for ten permanent teeth. J Dent Res 42:
1490–1502.

Muller TP, Hill IN, Peterson AC, Blayney JR (1970). A survey
of congenitally missing permanent teeth. J Am Dent Assoc
81: 101–107.

The pattern of hypodontia
CJ Chung et al

624

Oral Diseases



Nodal M, Kjaer I, Solow B (1994). Craniofacial morphology
in patients with multiple congenitally missing permanent
teeth. Eur J Orthod 16: 104–109.

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

Sarnas KV, Rune B (1983). The facial profile in advanced
hypodontia: a mixed longitudinal study of 141 children. Eur
J Orthod 5: 133–143.

Shapiro SD, Farrington FH (1983). A potpourri of syndromes
with anomalies of dentition. Birth Defects Orig Artic Ser 19:
129–140.

Stewart RE, Barber TK, Troutman KC, Wei SHY (1982).
Pediatric dentistry, scientific foundations and clinical practice.
C.V. Mosby Co.: St. Louis.

Vastardis H, Karimbux N, Guthua SW, Seidman JG,
Seidman CE (1996). A human MSX1 homeodomain
missense mutation causes selective tooth agenesis. Nat
Genet 13: 417–421.

Vieira AR, Meira R, Modesto A, Murray JC (2004). MSX1,
PAX9, and TGFA contribute to tooth agenesis in humans.
J Dent Res 83: 723–727.

Wisth PJ, Thunold K, Boe OE (1974). Frequency of hyp-
odontia in relation to tooth size and dental arch width. Acta
Odontol Scand 32: 201–206.

Zhu JF, Marcushamer M, King DL, Henry RJ (1996).
Supernumerary and congenitally absent teeth: a literature
review. J Clin Pediatr Dent 20: 87–95.

The pattern of hypodontia
CJ Chung et al

625

Oral Diseases




