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ABSTRACT 
Background: Hypodontia is one of the frequently observed dental anomalies in which dentofacial esthetics, phonetics, 
mastication, self-esteem and quality of life can be adversely affected. Awareness of disproportionate tooth number is important 
and must be considered by orthodontists while making treatment plans to achieve proper occlusion, overbite, and overjet, in 
order to restrain oral health deterioration. The aim of this study was to determine the frequency of non-syndromic hypodontia in 
orthodontic patients and its association with skeletal malocclusion.  
Methods: This retrospective case-series was conducted at the department of Orthodontics, Sharif Medical & Dental College. It 
involved screening the records of orthodontic patients from last 5 years from October 2017 – October 2021, consisting of 
standardized good quality orthopantomograms and lateral cephalograms. Patient files with incomplete records, any craniofacial 
syndrome and/or previous history of tooth loss were excluded. Non-syndromic hypodontia and skeletal malocclusion was 
recorded along with demographic data, in predesigned proforma.  
Results: Out of 244 orthodontic patients, 18 patients (7.37%) had non-syndromic hypodontia. Moreover, 63 teeth were missing 
in 18 patients of NSH. Maxillary arch (52.4%) and upper left quadrant (28.6%) were found to be more frequently affected. The 
difference of non-syndromic hypodontia among dental arches, quadrants and skeletal malocclusion was statistically significant 
while for genders it was insignificant.  
Conclusion: Non-syndromic hypodontia was significantly associated with skeletal malocclusion, highlighting their genetic 
etiology. Most commonly absent tooth was maxillary lateral incisor followed by mandibular second premolar and lateral incisor.  
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INTRODUCTION 
Dental anomalies that occur during the development of tooth bud 
present as variations in the tooth morphology, shape, size, or 
color.1 Multiple genetic and environmental factors are accountable 
for affecting the normal tooth development.2 Any variation in the 
number of either deciduous or permanent dentition results in 
supernumerary teeth or missing teeth in either maxillary or 
mandibular arch, or both.3  
 By definition, congenitally missing teeth are those that do not 
erupt in the oral cavity and remain invisible on radiographs. A tooth 
is confirmed as congenitally absent when it cannot be identified or 
recognized on the basis of calcification radiographically and 
extraction is not evident.4 Orthodontists frequently come across 
patients with tooth agenesis that generally promotes oral health 
deterioration. Radiographic and clinical examinations are required 
to precisely differentiate and to make the diagnosis whether the 
tooth is congenitally absent, impacted or extracted.5  
 Hypodontia is one of the frequently observed dental 
anomalies in which dentofacial esthetics, phonetics, mastication, 
self-esteem, professional performance and quality of life can be 
adversely affected.5 Patients with hypodontia may experience 
anxiety and oral health impairment such as malocclusion,  loss of 
alveolar bone and periodontium, inefficient mastication, inarticulate 
pronunciation, as well as changes in maxillomandibular skeletal 
relationships.6  In restoring congenitally missing teeth, 
consideration of the alveolar bone quality and volume is 
necessary, which is related to the mini or micro esthetics.5,6 
Treatment of congenitally missing tooth can be done by either 
space opening or closing with orthodontic mechanics in order to 
correct dento-skeletal problems. Adjunctive restorative procedures 
can be done along with orthodontic treatment when veneering or 
re-contouring of the substituting teeth is required. Therefore, 
management of tooth agenesis involves multiple dental 
specialties.7, 8 
 Multiple genetic, systemic and environmental factors, play 
significant part in pathogenesis of dental and skeletal 
abnormalities. Several genes like myosin 1H gene (MYO1H), 
paired box 9 (PAX9), and fibroblast growth factor receptor 2 

(FGFR2) are associated with both tooth and bone development.9-11  
Multiple factors, such as wingless type integration site (WNT), 
hedgehog (Hh) families and bone morphogenic protein (BMP) take 
part in the signaling of epithelial-mesenchymal interactions in tooth 
development.12,13 A number of genes such as ectodysplasin-A 
(EDA), axis inhibitor 2 gene (AXIN2), and msh homeobox 1 
(MSX1) have been identified to be involved in odontogenesis and 
encode the transcription factor, which has a regulatory part 
throughout the developmental stages of the tooth organ.14-17 
Anomalies or mutations in these signaling pathways or genes, lead 
to various forms of tooth agenesis and malocclusion.15 Therefore, 
tooth agenesis and skeletal malocclusion have a definite genetic 
influence.  
 Hypodontia or congenitally missing teeth can be categorized 
into syndromic and non-syndromic. Syndromic hypodontia 
indicates complicated syndromes related with tooth agenesis, like 
cleft lip and palate and ectodermal dysplasia. Non-syndromic 
hypodontia (NSH) includes only congenitally absent teeth in 
secluded form without any involvement of other extensive birth 
abnormalities.16 In worldwide literature, the prevalence of 
hypodontia ranges from 0.3% to 36.5%.5 
 Disproportion of tooth number causes tooth size arch length 
discrepancy such as crowding or spacing in the affected arch. In 
these conditions, knowledge of dental aberrations like congenitally 
missing teeth is important and must be considered by orthodontists 
while making treatment plans to achieve proper occlusion, 
overbite, and overjet, in order to avoid oral health deterioration. 
The association between specific skeletal pattern and non-
syndromic tooth agenesis has not been emphasized much in 
Pakistani population. Therefore, the purpose of this study was to 
determine the frequency of non-syndromic hypodontia in 
orthodontic patients and its association with skeletal 
malocclusions, since, this will be a valuable addition to the local 
data base as the clinical implications of dental anomalies like 
hypodontia are inevitable. Early detection of a dental anomaly 
seeks the attention of orthodontists to search for associated 
anomalies in the same patient or family, for timely orthodontic 
intervention. 
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MATERIALS AND METHODS 
This retrospective case-series of last 5 years from October 2017 to 
October 2021 was conducted after approval from Sharif Medical 
Research Center and Ethics Committee, Sharif Medical & Dental 
College. A sample of 244 patients was taken via non-probability 
consecutive sampling. Inclusion criteria was patients with 
permanent dentition, having good quality orthopantomograms and 
lateral cephalograms, along with written signed informed consent 
forms for orthodontic treatment and research purpose. Patient files 
with incomplete records, patients with cleft lip or palate, or any 
other craniofacial syndrome, previous history of tooth loss due to 
any cause such as caries, trauma, periodontitis, or orthodontic 
treatment, and patients with primary or mixed dentition, were 
excluded. Data was collected from November 2021- January 2022, 
by the primary researcher and two postgraduate residents trained 
for the purpose, in Orthodontics Department, College of Dentistry, 
SMDC. Non-syndromic hypodontia and skeletal malocclusion were 
recorded along with demographic data, in a predesigned proforma.  
 Non-syndromic hypodontia was confirmed when there was 
no crypt formation visible on orthopantomogram. Skeletal 
malocclusion was assessed using the angular measurement of 
ANB (it is the difference between SNA & SNB) on lateral 
cephalogram, for each patient to be classified on the following 
criteria:18 

 Skeletal Class I: ANB 0° - 4° 

 Skeletal Class II: ANB > 4° 

 Skeletal Class III: ANB < 0° 
 SPSS version 25 was used for data analysis. Qualitative 
data like gender and hypodontia were presented in the form of 
frequency and percentage.  Baseline information on demographics 
were analyzed using descriptive statistics. Chi-square test was 
applied for the comparison of frequency of NSH between genders, 
maxillary and mandibular arches, right and left sides and skeletal 
malocclusions. p < 0.05 was considered statistically significant. 
 

RESULTS 
A total of 262 patient files were reviewed, out of which 8 
incomplete files and 10 files of cleft lip and palate patients were not 
included. The remaining sample consisted of records of 244 
orthodontic patients (155 females, 89 males) out of which 18 
patients (7.37%) had non-syndromic hypodontia. Among these 18 
patients, 5 (2.04%) patients had one tooth agenesis, 9 (3.75%) 
patients had two congenitally missing teeth and only 2 (0.81%) 
patients had more than 6 teeth missing (Table I). The mean age of 
the sample was 17.2 ± 7.9 years, ranging from 12 to 30 years.  
The most prevalent malocclusion was skeletal class II (53.7%), 
followed by skeletal class I (38.9%), and lastly skeletal class III 
(7.4%). Moreover, we found that 63 teeth were missing in 18 
patients of NSH, and frequently affected tooth by hypodontia was 
maxillary lateral incisor followed by mandibular second premolar 
and lateral incisor (Figure 1).  
 With respect to dental arch and quadrant, maxillary arch 
(52.4%) and upper left quadrant (28.6%) were found to be more 
frequently affected respectively (Table II).  Chi square test yielded 
a significant difference for both arches (p = 0.001) as well as for 
right and left quadrants (p = 0.001), as shown in Table III. Table IV 
shows the difference of non-syndromic hypodontia among genders 
which was statistically insignificant (p = 0.215), while for skeletal 
malocclusion, it was statistically significant (p = 0.016). Skeletal 
class I was most commonly affected by hypodontia. 
 
Table 1: Frequency and percentage of Non-Syndromic Hypodontia with 
respect to the number of missing teeth 

Number of 
missing teeth 

1 2 3 4 5 >6 Total 

Frequency 5 9 1 1 0 2 18 

Percentage 2.04 3.75 0.40 0.40 0 0.81 7.37% 

 

 
Figure 1: Maxillomandibular distribution of Non-Syndromic Hypodontia 

 
Table 2: Number of missing teeth with respect to Dental Arch & Quadrant 

 
Number of missing 
teeth (n=63) 

Percentage 

Arch Maxilla 33 52.4% 

Mandible 30 47.6% 

Quadrant Upper Right 15 23.8% 

Upper Left 18 28.6% 

Lower Right 15 23.8% 

Lower Left 15 23.8% 

 
Table 3: Stratification of Non-Syndromic Hypodontia with respect to Affected 
Arch & Quadrant 

Groups Hypodontia p-value 

Present Absent 

Affected Arch Maxilla 13(72.2%) 5(27.7%) 0.001* 

Mandible 10(55.5%) 8(44.4%) 

Affected 
Quadrant 

Right 13(72.2%) 5(27.7%) 0.001* 

Left 17(94.4%) 1(5.5%) 

*p˂0.05 is significant 

 
Table 4: Stratification of Non-Syndromic Hypodontia with respect to gender 
& skeletal malocclusion 

 Hypodontia p-value 

Present Absent 

Gender Male 9 10.11%  80 89.88% 0.215 

Female 9 5.80% 146 94.19% 

Skeletal 
Maloccl
usion 

Class I 11 11.57% 84 88.42% 0.016* 

Class II 4 3.05% 127 96.9% 

Class III 3 16.6% 15 83.3% 

*p˂0.05 is significant 

 

DISCUSSION 
Dental anomalies occur due to genetic and epigenetic factors.19 If 
these factors impact unfavorably at the time of tooth bud initiation 
and formation, there is increased possibility of adverse 
consequences like congenitally missing tooth. If they impact after 
initial stages of tooth formation, the results are limited to 
aberrations in morphology of tooth only, like cusp shape and tooth 
size.20 Juuri e al suggested that gradual decrease in odontogenic 
potential of dental lamina elaborates why last developing tooth in a 
family is most commonly affected by tooth agenesis.21 
 Prevalence of non syndromic hypodontia was found to be 
7.37 % in this study on orthodontic patients. The prevalence of 
hypodontia varies from 0.03% to 10.1% among general 
populations of different regions of the world.4 It is reported to be 
4.5–6.3% in Scandinavians, 2.2–2.7% in Arabs, 3.9% in North 
American population, 6.3% in Australian population and 5.5% in 
European population.22,23 Among orthodontic patients, the 
prevalence of NSH is relatively higher. Costa et al16 reported 
8.04%, Kim5  reported 11.3%, Dastjerdi et al24 reported 9.1% and 
Endo et al25 found 8.5%  prevalence of hypodontia in Brazilian, 
Korean, Iranian and Japanese orthodontic population respectively. 
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These statistics display greater figures for non-sydromic 
hypodontia in comparison to the current study on a sample of 
Pakistani orthodontic patients.  
 In this study, 5 (2.04%) patients had single tooth agenesis, 9 
(3.75%) patients had two congenitally missing teeth and only 2 
(0.81%) patients had more than 6 teeth missing. Moreover, we 
found that 63 teeth were absent in 18 patients, out of 244 patients, 
and most commonly tooth affected was maxillary lateral incisors 
(28.6%) followed by mandibular second premolar (15.9%) and 
lateral incisor (12.7%). This result is coinciding with Dastjerdi who 
reported that out of 197 missing teeth in 160 patients, the most 
common were upper lateral incisors (35.6%), second premolars 
(13.0%), and lower lateral incisors (9.6%), followed by lower 
second premolars (8.2%).24 Endo et al. concluded that most 
commonly absent teeth were maxillary and mandibular lateral 
incisors.26 
 Results of this study are contrary to Kim who reported that 
frequently absent teeth were lower second premolar (44.2%), 
lateral incisor (36.6%) and upper second premolar (34%).5 Costa 
et al reported in their study that 45 teeth were congenitally missing 
in 28 subjects. Thirteen (3.75%) subjects had missing premolar, 
while 13 subjects (3.75%) had missing maxillary lateral incisor.16 
Higashihori et al. reported that mandibular second premolar was 
commonly affected by hypodontia (25.9%), followed by mandibular 
lateral incisor (19.4%) and maxillary lateral incisor (17.1%).20  

 In this study, maxillary arch (52.4%) was more frequently 
affected by non-syndromic hypodontia and the difference between 
both jaws was found to be statistically significant.  This result is 
coincident with Dastjerdi et al who also found hypodontia to be 
more prevalent in upper arch (71%) than in lower arch (29%).24 On 
the contrary, Kim  found that prevalence of hypodontia in lower 
arch (57.54%) to be higher than in the upper (42.45%).5 Shin et al 
found no significant differences in the prevalence of agenesis of 
teeth between both jaws.27 Costa et al also found no significant 
association according to the dental arch.16 Firas et al noticed that 
all missing teeth in their sample were maxillary teeth, equally 
distributed on the right and left sides.28 

 This retrospective case-series found that the difference of 
non-syndromic hypodontia among both genders was statistically 
insignificant, however, it was more prevalent in males. Similarly 
Kim5 and Dastjerdi et al24 also found no statistically significant 
difference between genders. Endo et al found hypodontia in 286 
children with no statistically significant gender difference.25 Shin et 
al also found no significant differences in the prevalence of 
congenitally missing tooth among males and females.27   
 Current study showed that the upper left quadrant (28.6%) 
was more frequently affected, with statistically significant difference 
for right and left quadrants. Furthermore, this study concluded that 
the difference of hypodontia among skeletal malocclusion patterns 
was statistically significant and more prevalent in Class III 
malocclusion. However, due to its smaller sample size, the results 
of Class III malocclusion are less reliable, as compared to a larger 
group of Class I malocclusion (11.57%). Dermaut et al observed 
that skeletal class I was affected mostly among hypodontia group, 
as compared to the unaffected group.22 According to Shin et al 
there was no significant differences in the prevalence of unilateral, 
bilateral, or overall congenitally missing teeth between the skeletal 
malocclusion groups.27 Chan et al found that there was no 
significant difference in hypodontia among the sagittal skeletal 
types of ethnic Chinese orthodontic patients.29  
 The present study showed that hypodontia was significantly 
associated with skeletal malocclusion, emphasizing their parallel 
genetic origin. Therefore, it is essential to highlight the need for 
genetic studies to be carried out in patients with non-syndromic 
hypodontia and skeletal malocclusion, to further probe the 
association between them. This retrospective case-series was the 
first of its kind to address a very pertinent question regarding the 
association between non-syndromic hypodontia and skeletal 
malocclusion in a sample of Pakistani population. This study had a 

limitation of small sample size, however, it emphasizes a very 
important domain in orthodontics.  
 

CONCLUSION 
This study concluded that the most commonly affected tooth by 
hypodontia was maxillary lateral incisor followed by mandibular 
second premolar and lateral incisor. Maxillary arch was more 
commonly affected by hypodontia, specifically the upper left 
quadrant. Skeletal class I & III presented with non-syndromic 
hypodontia most frequently. The difference of non-syndromic 
hypodontia among genders was statistically insignificant, while it 
was statistically significant for arches, quadrants and skeletal 
malocclusion. Further prospective studies on wider samples of 
Pakistani population from different regions of the country would 
yield more meaningful results. 
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