
Abstract
This study was planned to determine the prevalence of
hypodontia in permanent dentition and to test whether
an association was present between hypodontia and
Angle's malocclusion. The retrospective study was
conducted at a tertiary care hospital, Karachi, and
comprised record of all patients visiting the orthodontic
clinics of the hospital from 2005 to 2015. Orthodontic
records of 790(79%) subjects, including 189(23.9%) males
and 601(76.1%) females, were reviewed. Their mean age
was 17 ± 5.06 years. A tooth was considered missing if no
evidence of tooth germ was observed on
orthopantomograms and dental casts. The total sample
was distributed into three groups on the basis of Angle's
classification. Chi-square test was applied to determine an
association between hypodontia and Angle's
malocclusion. Tooth agenesis was observed in 34(4.3%)
and a statistically significant difference was found
between the genders (p=0.005). A positive association
was found between hypodontia and malocclusion
groups. Higher frequency of missing teeth was seen in
Class III malocclusion which indicates a great need for
orthodontic treatment as it has a psychosocial impact on
the quality of life.

Keywords: Hypodontia, Malocclusion, Frequency, Tooth
loss.

Introduction
Dental abnormalities occurring during the developmental
stage present as aberrations in the normal shape, size,
colour or morphology, depending on the degree of insult
to the teeth. Multiple systemic and environmental factors
are responsible for disturbing the pattern of normal
dental development.1,2 Any deviation occurring in the
number of either primary or permanent dentition can
result in an excess of teeth or lack of teeth in both the
arches. The diagnosis of missing teeth is confirmed when
a tooth is unerupted in the oral cavity and its dental crypt
is not visible on a radiograph.3

Dental agenesis is one of the most frequently reported
tooth anomalies, with a higher prevalence rate in the
permanent dentition as compared to the primary
dentition.4 Population studies reveal that about 60-100%
people with missing primary teeth also presented with
hypodontia in the permanent successors. A higher
prevalence of hypodontia was evident in females and
studies demonstrate a male to female ratio of 1:1.4.5

It is generally observed that variability in the tooth size or
number normally affects the most distal tooth of its type.
Hence, 80% of people show absence of one or two teeth,
predominantly the third molars, the second premolars
and the lateral incisors.3,4

Literature review suggests that hypodontia has been
reported in association with other dental anomalies like
peg-shaped lateral incisors, taurodontism, impacted
canines and developmental defects of the enamel.6,7

However, these dental anomalies are rarely studied in
reference to a particular malocclusion. Congenitally
missing teeth can affect the occlusal and molar
relationships of upper and lower jaws. Class III
malocclusion with both dentoalveolar and skeletal
maxillary deficiencies in all the three planes can be a
challenging task for the orthodontists regarding
treatment duration and treatment mechanics. Therefore,
management of hypodontia in such cases requires a
thorough knowledge and experience in order to provide
a better facial aesthetics. Similarly, Class II malocclusion
with mandibular deficiency and absence of teeth in the
lower jaw becomes challenging to be treated. The current
study was planned to determine an association between
hypodontia and Angle's classes of malocclusion, and to
calculate the prevalence of hypodontia in a sample of
orthodontic patients.

Methods and Results
This retrospective cross-sectional study was conducted at
a tertiary care hospital, Karachi, and comprised records of
all the patients visiting the orthodontic clinics of the
hospital from 2005 to 2015. A total of 1,000 orthodontic
records were screened, out of which complete records of
790(79%) subjects, including 189(23.9%) males and
601(76.1%) females, with a mean age of 17 ± 5.06 years,
were obtained. They consisted of standardised good
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quality dental casts, orthopantomograms and a dental
chart with complete history and dental examination. The
age of 9 years was selected as the minimum age to be
included in the study as the calcification of the crowns of
all permanent teeth is completed by the age of 6 whereas
some individuals show a late onset of mineralisation,
especially of second premolars at the age of 8.[3] Finally, a
sample of 34(4.3%) subjects with hypodontia was then
selected. Of them, 15(44.1%) were males and 19(55.9%)
were females. Inclusion criteria consisted of subjects with
absence of a tooth on dental cast or lack of tooth germ or
crown calcification seen on panoramic radiograph.
Patients with history of tooth loss due to caries, trauma,
cleft lip or palate, syndrome, periodontal disease or
orthodontic extraction were excluded.

The total sample of 790 subjects was distributed into
three groups on the basis of Angle's classification:3 Class I
molars: the mesiobuccal cusp of the maxillary first molar
lies in the buccal groove of the mandibular first molar
[270(34.2%) subjects]; Class II molars: the mesiobuccal

cusp of the maxillary first molar
lies mesial to the buccal groove of
the mandibular first molar
[446(56.5%) subjects]; and Class III
molars: the mesiobuccal cusp of
the maxillary first molar lies distal
to the buccal groove of the
mandibular first molar [74(9.4%)
subjects].

SPSS version 20 was used for data
analysis. Baseline information on
demographics was analysed using
descriptive statistics. Chi-square
test was used to compare the
prevalence of hypodontia
between the gender, upper and
lower jaws, right and left sides and
among the malocclusion groups. P
< 0.05 was considered statistically
significant.

A total of 106 teeth were missing
in the sample [49(46.2%) in males and 57(53.8%) in
females] (Figure).

Of the total cases, maxillary hypodontia was found in
30(3.8%) patients, whereas mandibular hypodontia was
observed in 14(1.8%). A statistically significant difference
was found between the upper and lower arches, with a
greater prevalence in the upper arch (p = 0.014).

The frequency of missing teeth was 12(16.2%) in Class III
malocclusion group as compared to 6(2.2%) in Class I and
16(3.6%) in Class II malocclusion groups (p < 0.001)
(Table).

Discussion and Conclusion
Tooth agenesis is a condition which occasionally occurs
because of a defect in the developmental stage of a tooth
due to genetic or environmental factors. In the present
study, a prevalence rate of 4.3% was found. Our results are
almost similar to other studies conducted on the
orthodontic subjects of Pakistani population that
reported a prevalence rate of 4.2% to 6.8%.8,9 Numerous
studies have been carried out on different populations to
calculate the prevalence of hypodontia, and variation is
observed between different races, populations and
countries.10 The wide range in prevalence indicates the
effect of race, ethnicity and geographic parameters on the
absence of teeth in a particular population.

The maxillary lateral incisor is clearly the most commonly
missing tooth which is in accordance with many previous
reports. On the contrary, some studies found mandibular
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Table: Comparison of prevalence of hypodontia between the three malocclusion
groups.

Study groups Hypodontia P value
Yes No

Class I 6 (2.2%) 264 (97.8%) 0.000**
Class II 16 (3.6%) 430 (96.4%)
Class III 12 (16.2%) 62 (83.8%)

* P<0.05, ** P<0.001, Chi-square test.

U1 = upper central incisors, U2 = upper lateral incisors, U3 = Upper canines, U4 = upper first premolars, U5 = upper second
premolars, U6 = upper first molars, U7 = upper second molars, L1 = lower central incisors, L2 = lower lateral incisors, L3 =
lower canines, L4 = lower first premolars, L5 = lower second premolars, L6 = lower first molars, L7 = lower second molars,

Figure: Distribution of missing teeth between males and females.



second premolar as the commonly missing tooth.6,7 The
high incidence of missing lateral incisors in orthodontic
patients could be due to increased aesthetic anxiety of
patients or the difference in ethnicity or poor sampling
methods.

Females showed a higher prevalence rate with a
significant difference between the gender. The results of
our study are in concordance with the results of other
studies that found a significant difference between the
gender with a higher frequency of hypodontia in
females.10,11

A multitude of studies have demonstrated a maxillary
predominance of hypodontia which is in favour of the
results obtained from the current study. But a few studies
indicate a mandibular predominance.5 Hence, the
frequency of missing teeth is not limited to any one jaw
and it can vary from population to population.

According to the present study, a significant association
was found between hypodontia and the Angle's classes of
malocclusion with a higher frequency of missing teeth in
the Class III malocclusion as compared to the other
malocclusion groups. These results are consistent with the
results of other authors who reported a greater
prevalence rate in Class III subjects.5 This is interesting to
note that a significantly higher prevalence of hypodontia
in maxillary arch and Class III subjects suggests a possible
aetiological factor for Class III malocclusions where

maxillary deficiency along with hypodontia is observed
on orthodontic examination.

References
1. Altug-Atac AT, Erdem D. Prevalence and distribution of dental

anomalies in orthodontic patients. Am J Orthod Dentofacial
Orthop 2007; 131: 510-4.

2. De Coster PJ, Marks LA, Martens LC, Huysseune A. Dental agenesis:
Genetic and clinical perspectives. J Oral Pathol Med 2009; 38: 1-17.

3. Pirinen S, Thesleff I. Development of the dentition. In: Thilander B
and Ronning O (eds). Introduction to Orthodontics. Stockholm:
Lic Forlag, 1995. pp 41-43.

4. Daugaard-Jensen J, Nodal M, Skovgaard LT, Kjaer I. Comparison of
the pattern of agenesis in the primary and permanent dentitions
in a population characterized by agenesis in the primary
dentition. Int J Paediatr Dent 1997; 7: 143-8.

5. Burzynski NJ, Escobar VH. Classification and genetics of
numeric anomalies of dentition. Birth Defects Orig Artic Ser
1983; 19: 95-106.

6. Svinhufvud E, Myllarniemi S, Norio R. Dominant inheritance of
tooth malpositions and their association to hypodontia. Clin
Genet 1988; 34: 373-81.

7. Rosenzweig KA, Garbarski D. Numerical aberrations in the
permanent teeth of grade school children in Jerusalem. Am J Phys
Anthropol 1965; 23: 277-83.

8. Aslam A, Naeem A, Arbab SS. Prevalence and distribution of
hypodontia in Pakistani orthodontic population. Pak Oral Dent J
2010; 30: 406-11.

9. Amin F. Prevalence of hypodontia in orthodontic patients in a
Pakistani sample. Pak Oral Dent J 2010; 30:142-5.

10. Thongudomporn U, Freer TJ. Prevalence of dental anomalies in
orthodontic patients. Aust Dent J 1998; 43: 395-8.

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

Vol. 66, No.10 (Suppl. 3), October 2016

2nd Annual Surgical Meeting 2016 S-29


