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Abstract 
 
The aim of this study was investigate the prevalence and distribution of dental anomalies  

among 10- to 25-year-old patients by using panoramic radiographs. A total of 3600 patients (2200 
male, 1400 female; mean age: 19.2±6.3) panoramic radiographs were evaluated. Dental anomalies 
were divided into five types: position anomalies, number anomalies, size anomalies, shape 
anomalies and structure anomalies.  All permanent teeth were investigated except third molar teeth. 
The percentages of these anomalies were evaluated and compared between gender. 
Developmental dental anomalies prevalance in Turkish population was 6.8%. The prevalence of 
dental anomalies females were higher than in males (female: 3.9%, male: 2.9%). The most 
frequently observed anomaly was hypodontia (4.3%) followed by Peg-shaped teeth (0.5%). 
Amelogenesis imperfecta (0.03%) was the rarest anomaly in the total group. The most common 
type of dental anomalies were number  anomalies. Distribution of dilaceration statistically 
significantly differed between genders (p=0.01), whereas distribution of others did not. The types 
and the frequency of dental anomalies have varied in populations. For this reason, ıdentification of 
the types of dental anomalies and their prevalence by age, gender and jaw can help clinicians 
perform a better diagnosis of dental anomalies expecially for esthetic and orthodontic treatment 
planning.  
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 Introduction 

 
Developmental dental anomalies can be 

classified into five different anomalies according 
to tooth position, tooth number, tooth shape, 
tooth structure and tooth size anomalies.1 
Anomalies in tooth shape, size and structure 
result from disturbances during the morpho- 
differentiation phase of tooth development.2 
Local and systemic factors may be cause for 
these developmental disturbances and also 
these factors  may be effect to single tooth or 

more teeth.3, 4 The etiology of these conditions 
are usually attributed to certain genes and  also 
some etiological events in the prenatal and 
postnatal periods that may result in anomalies  of 
tooth size, shape, position, number and structure. 
5, 6 

Undiagnosed or untreated dental 
anomalies not just affect esthetic appearance of 
teeth but also may lead to problems in maxillary 
and mandibular arch length and occlusion, which 
may cause difficulties during orthodontic 
treatment planning.3, 6, 7 Furthermore, many of 
these dental anomalies may ultimately present 
complex treatment challenges in the areas of 
endodontics, prosthodontics and restorative 
dentistry.8-11  

The prevalence and frequency of dental 
anomalies can also provide notable information 
for phylogenic and genetic studies and provide 
variations within and between populations.12 
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In the literature several studies reported 
the frequencies of dental anomalies in different 
populations, 7, 13-15   however, the results of these 
studies were inconsistent between and within 
populations. These differences may related to 
variations in race, sampling methods, and 
different diagnostic criteria. Previously published 
studies evaluated a different types or subtypes of 
dental anomalies among a limited and particular 
region of Turkish population. However there is no 
study about evaluation of tooth number 
anomalies in a subpopulation of the west region 
of Turkey yet.   

The aim of this retrospective study was to 
determine the prevalence, distribution and 
characteristics of developmental dental 
anomalies in west region of Turkey. 

 
Materials and Methods 
 
This retrospective study was performed 

through an examination of panoramic 
radiographs of 7808 patients totally from the 
database of Izmir Sifa University. Ethical 
approval was not received for the retrospective 
study because patients were not exposed to 
additional radiation and not subjected to 
additional treatment. Only 3600 panoramic 
radiographs were selected according to inclusion 
criteria (2200 male, 1400 female). The mean age 
was 19.26±6.36 years, ranging from 10 to 25 
years.  

 
Inclusion criteria 
a) Turkish ethnicity,  
b) Age range from 10 to 25 years old, 
c) Good quality of orthopantomogram 

images were included. 

 
Exclusion criteria 
a) Patients with a history of tooth 

extraction of any permanent tooth except third 
molars,  

b) No history of endodontic treatment 
or trauma to any tooth,  

c) Orthodontic treatment,  
d)  Cleft lip and palate patients, 
e)  Image deformity of 

orthopantomogram were excluded. 

All radiographs were obtained by an 
experienced X-ray technician using an 
orthopantomography device (Planmeca Proline 

CC 2002, Helsinki, Finland); 60–80 kVp, 8–10 
mA, 12.8 s exposure time and 1.2 magnification 
settings. The study included patients who 
underwent radiological examination from 2012 to 
2015.  

Panoramic radiographs were evaluated to 
assess developmental dental anomalies 
according to 5 subgroups: size anomalies (peg-
shaped teeth, macrodontia), shape anomalies 
(root dilaceration and taurodontia), number 
anomalies (hypodontia, oligodontia, hyperdontia), 
position anomalies (transposition, ectopic 
eruption, inversion) and structure anomalies 
(amelogenesis imperfecta).  All permanent teeth 
were investigated except third molar teeth. The 
percentages of these anomalies were evaluated 
and compared between gender. 

Dental anomalies were evaluated by two 
observers, who have at least 5 years of 
professional clinical experience, in a darkened 
room with a radiographic illuminator. During 
examination, third researcher was consulted 
when needed. Than for assess reliability, 350 
randomly selected radiographs were reexamined 
30 days after the initial examination by the same 
observers, and inter- and intra-observer 
agreement was determined using the paired t-
test. 

 
Statistical analysis 
Statistical analyses of data were 

performed using Statistical Package for Social 
Sciences program (SPSS, version 21.0, Chicago, 

IL, USA). Student’s t‑test was used to compare 

the chronological ages between male and female 
patients. The Pearson’s Chi-Square and Fisher 
exact tests were used to determine differences in 
the distribution of dental number anomalies 
between genders. It was tested at the 5% level of 
significance. 

 
Results  
 
Repeated scorings of a subsample of 350 

radiographs indicated no significant intra- and 
inter-observer differences (p>0.05). Intra and 
inter-observer consistencies were rated at 93% 
and 91%, respectively.  

The study consisted of female (141; 
3.8%) and male patients (106; 2.8%) with no 
statistically significant difference between the 
females (19.3± 6.2 years) and males (19± 6.5 
years) according to chronological ages. (Table 1) 
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According to our study, 247 subjects had at least 
one type of developmental dental anomaly, this 
means dental anomaly prevalance of the sample 
was 6.7%. Frequencies of dental anomalies, 
gender distribution and statistical differences 
between genders are shown in Table 1.  

 

 
Table 1. Distribution and frequency of 
developmental dental anomalies in study group 
of 3600 patients. 

 
According to these results, the most 

frequently observed anomaly was hypodontia 
(4.3%) followed by hyperdontia (0.7%), peg-
shaped teeth (0.5%), root dilaceration (0.4%). 
Distribution of root dilaceration statistically 
significantly differed between genders (p=0.01), 
whereas distribution of others did not. Peg-
shaped teeth, hypodontia and dilaceration were 
the most frequently among female rather than 
male, while it was opposite for hyperdontia and 
transposition.  

The distribution of different congenital 
missing tooth by gender and the percentage is 
presented in Table 2. The most frequently 
observed hypodontia was maxillary lateral 
incisors (1.9%) followed by mandibular premolar 
(1.4%), whereas  only two patients have 
congenital missing of mandibular canine and 
maxillary canine has no congenital absence in 
this sample of the Turkish patients. Furtermore, 
the distribution of the number of missing teeth by 
gender and the percentage is shown in Table 3. 

Totally, 259 congenitally missing teeth were 
detected in 153 patients. Out of total 153 patients 
with missing teeth, 134 patients (88.2%), 81 
females and 53 males, had got missing either 
one tooth (50%) or two teeth (38.2%)(table 3).  
Oligodontia which means there were at least 5 
missing teeth except third molars; was found only 
8 patients. The distribution of gender was four 
both females and males. 

 

 
Table 2. Distribution and location of hypodontia 
(congenitally missing teeth). 

 

 
Table 3. Distribution of the number of missing 
teeth by gender. 

 
In the present study, the second most 

frequent anomaly was hyperdontia, which was 
detected in 15 males and 10 females (totally 
0.7%) of patients. The percentage of males with 
hyperdontia was higher than that of females, but 
not statistically significant between gender 
(p=0.52) Four patients exhibited multiple 
supernumerary teeth. The most common 
supernumerary teeth were the premolars 
followed by the mesiodens [8 males and 4 
females (between the maxillary central incisors)], 
maxillary incisors (table 1). 

The prevalence of patients with peg-
shaped teeth of teeth in this study was 0.5% (12 
females and 8 males). All of these patients had 
peg-shaped maxillary lateral incisors, peg-
shaped lateral incisors were distributed as 
unilateral (8 teeth) or bilateral (4 teeth). 

Of 3600 patients, two male and 14 female 
patients teeth had root dilaceration (totally 0.4%). 
Statistically significant gender differences were 
found for this anomaly (p=0.01). Totally, 10 
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transpositions were detected in 8 patients (3 
females and 5 males). The most frequently seen 
transposition was the maxillary lateral incisor-
canine, followed by the mandibuler canine-first 
premolar and then the mandibular lateral incisor-
canine. 

Inversion, taurodontism, ectopic eruption 
and macrodontia incidences were lower from 
0.03 to 0.1% (Table 1). The frequencies of 
macrodontia and amelogenezis imperfecta were 
both calculated to be 0.03%, making them the 
rarest anomalies in the present study and each 
anomalies observed only one patient in total 
group. 

 
Discussion 
 
Diagnosis of a patient with dental 

anomalies is important for dental treatment 
especially early orthodontic treatment.8 If dental 
anomalies area diagnosed before the occlusion 
settled, alternative treatment possibilities can be 
arranged and evaluated to multidisciplinary  
treatment strategies.16 Several studies have 
focused on dental anomalies among Turkish 
populations and these studies reported different 
prevalence values compared with former data 
derived from population.16-19  

However there is no study about 
evaluation of tooth number anomalies in a 
subpopulation of the west region of Turkey yet.  
For these reason we assessed the prevalance of 
all types and subtypes of developmental dental 
anomalies in a subpopulation of the west region 
of Turkey. 

Karadas et al17 investigated the 
prevalence of dental anomalies in 2722 dental 
patients ranging in age from 8 to 16 and they 
found the prevalence of tooth number anomalies 
were 4.8% (in 132 patients).  

Kazanci et al8 reported that tooth number 
anomalies were in 452 of 3165 Turkish patients 
(14.3%). Additionally Altug-Atac and Erdem20 
found that tooth number anomalies were in 166 
of 3043 Turkish patients (5.4%). In 247 (6.8%) of 
3600 dental patients at least one permanent 
tooth number anomaly was determined in our 
study. On the other hand, Shokri et al15 
investigated the prevalence and distribution of 
dental anomalies in 1649 (range from 7 to 35-
year-old) Iran patients and reported that the 
prevalence of tooth number anomaly was (134; 
8.1%)  higher than our findings. These conflicting 

results can be explained by racial differences, 
selected age groups, and different sample size. 

The frequencies of hypodontia prevalence 
of 4.3% in dental patients with no statistically 
significant difference between the genders in this 
study, this result was consistent with previously 
reported prevalence rates (3-10%).19,21,22 When 
compared in terms of prevalence of hypodontia 
our results were higher than the findings of  
Karataş et al (3.6%)17,  whereas prevalence of 
hyperdontia (0.9%) was lower than the findings of 
them.8,17 These results can be explained by 
different sample size and selected age groups or 
local environmental influences.  

The types of congenital missing teeth vary 
in within and different ethnic groups.8,15,17, 20,23-26 
Some studies reported that the mandibular 
second premolars were most commonly missing 
teeth25,26, while others declared that maxillary 
lateral incisor was the most prevalence missing 
tooth.8,15,17,24 In the present study, the maxillary 
lateral incisor is clearly the most frequently 
missing tooth, followed by the mandibular second 
premolar.   

According to our results, the prevalence 
of hyperdontia was estimated to be 0.7% (11 
females and 15 males), while the results reported 
by previous studies were inconsistent with our 
result and varied from 1.3%8  to 2.4%15. On the 
basis of our results, we concluded that 
mesiodens, incisors and mandibular premolars 
were the most common supernumerary teeth, 
this result confirm to others studies.15,22,27 

While the small buccal and lingual 
curvature cannot be observed on radiographs, 
radiographic dental images have been introduced 
as the best way to detect root dilacerations. 21 In 
this study root dilacerations anomaly have been 
found about 0.4%  dental patients with 
statistically significant difference between the 
genders (p=0.01). The prevalence of 
dilacerations was reported 7.5% by Shokri et al15, 
15% by Ezoddini et al28, 1.4% by Ghabanchi et 
al29,  and 5.6% by Dalili et al.30 This 
inconsistency might be attributed to the settings 
of these studies, racial factors as well as the 
accuracy of the methods and different sample 
size that were used. 

The frequency of peg-shaped teeth which 
are defined as conical crown-size reduction or 
the mesiodistal width of an incisor tooth being 
shorter than the cervical width of the tooth crown 
0.5% (12 females and 8 males) was lower than  
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previous study.8  Similarly to the previous studies, 
our study found, macrodontia and amelogenezis 
imperfecta were the rarest anomalies of the teeth 
and each anomalies observed only one patient  
in total group. 8, 20 

In the present study, the prevalence of 
transposition was 0.2% and the most frequently 
seen transposition to be the maxillary canine-
lateral incisor, this result was similar to findings of 
previous studies which were varied from 0.2% to 
0.3%.8,31,32   

In this study, the anomalies of fusion, 
gemination, dentin dysplasia, dens invagination 
and dentinogenesis imperfecta were not detected 
because of the scarce of these anomalies. If the 
sample size were sufficiently larger, these dental 
anomies might have been detected. 

Despite limited of this study had a number 
of strengths, all types of dental anomalies might 
be detected by panoramic radiographs. The 
prevalence and types of anomalies vary within 
populations, thus knowledge about the types of 
anomalies particularly important. Since dental 
anomalies can complicate dental treatment, ıt 
should be investigated a better diagnosis at early 
stages. 

 
Conclusion 
 
In conclusion, number anomalies were 

the most common types of dental anomalies and 
structural anomalies were the least in the Turkish 
subpopulation in our study. A better diagnosis 
with radiographic screening of dental anomalies 
fairly significant at early stages in order to 
planning timely treatment.  
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