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Abstract

Background: Malocclusions, cosmetic problems, some problems linked to tooth extraction and root canal treatment, and

other diseases of the mouth and teeth can occur as a result of dental anomalies (DAs).

Objectives: The present research was conducted to determine the prevalence of DAs through panoramic radiographs of

children in Ahvaz, Iran, in five years (2018 - 2022).

Methods: In this descriptive-cross-sectional study, 1000 panoramic radiographs were selected from the archives of the

Radiology Department of Ahvaz Dental School and other radiology centers of the city related to children in the age group of 5 -

12 years. A pediatric dental assistant and a pediatric dental specialist evaluated them for the presence of DAs based on Lam's

(2014) criteria and definitions. The frequency of DAs was reported based on numbers and percentages. Finally, the raw results

were analyzed using the chi-square test and Student's t-test at the significance level of α = 0.05 by SPSS software version 25.

Results: The results showed that only 150 (15%) patients had at least one DA and 850 (85%) had no DAs. Most DAs were related to

dental missing (4.2%), dental transposition (2.9%), and ectopic growth (2.2%). The frequency of dental missing (71.4% vs. 28.6%)

and dental transposition (72.4% vs. 27.6%) in boys were significantly higher than in girls. The frequency of DAs missing teeth in

the lower jaw (61.9%) was significantly more than in the upper jaw (38.1%).

Conclusions: Anomalies of missing teeth, transposition, and ectopic growths are among the most common anomalies in Ahvaz

children, but the anomalies of microdontia, tooth displacement, dens evaginates, and dentinogenesis imperfect were rare DAs

among them. As the prevalence of DAs in Ahvaz children is estimated to be high, early diagnosis and treatment of this

complication are suggested as a means to prevent complications.
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1. Background

The difference in the pattern of the dental system of

people of different societies is significant for dentists.

Dental anomalies (DAs) include differences in tooth

morphology, position, number, or related pathologies,

the presence of which causes disturbances in tooth

growth, formation of jaw arch, or occurrence of

malocclusion. Dental anomalies include dental changes

based on number (agenesis, missing and extra teeth),

size (microdontia, microdontia), morphology

(tarantism, fusion, gemination, dilation, dens in dent,

dens evagination), growth pattern (ectopic, delayed

growth, growth early, displacement), structures or

pathological processes (periapical lesions, pathological

analyzes, and cysts) (1). Diagnosis (pre-eruptive caries,

amelogenesis imperfecta, and odontogenesis

imperfecta) during DAs is essential because of their role

in causing orthodontic and maxillofacial anomalies (2,

3). In the absence of treatment, DAs lead to

malocclusions, cosmetic problems, and problems

during tooth extraction and root canal procedures and

lay the foundation for other dental diseases (2).

Imaging plays an essential role in the diagnosis of

oral and dental health treatment for adults and
children. Panoramic radiographs are prescribed for

patients due to their appropriate acceptance by the

patient, their non-invasive nature, and the preparation
of clinical data (4). Radiographs are used to observe

pathologies in the mouth, jaw, and face, as well as
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evaluate dental development and treatment plans.

Panoramic radiographs are helpful in screening DAs,

evaluating dental development, and planning
treatment (3).

Some research has been performed about the

prevalence of DAs in different societies (5-8). There is no

doubt that the results of research conducted in specific

societies can only be generalized in those societies, and

each society should report its particular results. The

differences can be justified and explained through

genetic factors as well as racial and environmental

differences in each society (7).

Evaluating cases such as the prevalence of DAs in

both sexes and different age groups is essential to

increase the awareness of researchers and professionals

(9). The results of these studies can help the therapist in
the early stages of anomaly diagnosis. Dental anomalie

prevalence in Iranian society can play an essential role

in guiding radiologists and pediatricians on how to

prioritize diagnoses as a result of a lack of domestic

studies. Evaluating the epidemiology aspects of these
problems, the nature of these anomalies, and their

etiology will help to understand the patterns of the

disease, reduce the discomfort caused by the disease

(morbidity), and treat and manage them in time.

2. Objectives

The main goal of this research was to determine the

prevalence of DAs through the evaluation of panoramic

radiographs available in Ahvaz radiology centers

between 2018 and 2022. The studied DAs included extra

teeth, congenital absence of teeth, impacted teeth,

odontoma, radicular cyst, fusion, gemination, ectopic

growth, and previous caries.

3. Methods

The present research was conducted using

descriptive and cross-sectional methods in which 1000

panoramic radiographs were selected from the archives

of the radiology department of Ahvaz Dental School and

other radiology centers of the city related to children in

the age group of 5 - 12 years. According to Lam (2014),

two people were evaluated for DAs using the criteria and

definitions provided by pediatric dental assistants and

pediatric dental specialists (10).

The evaluated variables in the present study included

age, sex, type of jaw, and type of DAs. DAs in the present

study are divided based on the number of teeth (lack of
teeth or extra teeth), tooth size (macrodontia or

microdontia), growth pattern (dental recession, tooth

displacement, transposition or ectopic growth),

morphology (tarantism, gemination, fusion,

dilaceration, dens in dent or dens evaginates) and

structure (amelogenesis imperfecta or dentinogenesis
imperfecta).

Dens evaginatus is a cusp-like projection of enamel

on the tooth crown while dens invaginatus is an

inversion or enfolding of enamel into the crown,

sometimes extending beyond the CEJ or into the root

(10, 11). Dens evaginatus is usually found in the central

groove or on the lingual ridge of the buccal cusp of a

molar or premolar tooth. Most often, the mandibular

premolar teeth are involved bilaterally. This extra cusp

or tubercle is composed of enamel and dentin, and in

many instances pulp tissue as well. This particular

anomaly occurs in less than 5% of the population, most

commonly in Native American, Asian, and aboriginal

racial groups. Exposure and necrosis of the pulp can

result from cuspal wear or fracture. As discussed, dens

evaginatus is an external outcropping of tooth structure

in contrast to dens invaginatus, an internal involution

of tooth structure (10, 11).

SPSS software (statistical package for social sciences)

version 25 was used for data analysis. In the descriptive

field, frequency and percentage indicators were used to

report the prevalence of each of the DAs in general and

separately by jaw and sex. In addition, mean and
standard deviation indicators were used to report age in

people with and without DAs. In the inferential field, the

chi-square test was utilized to compare the frequency of

DAs separately for each anomaly (DA) or, in general,

according to the type of jaw and gender of the patients.
Moreover, the Student's t-test was applied to compare

the average age in groups with and without DAs. Both

statistical tests were used at a significance level of α =

0.05.

4. Results

A total of 1000 panoramic radiographs were

examined, among which 150 (15%) had at least one

dental anomaly and 850 (85%) had no anomalies. Among

DAs, missing (4.2%), transposition (2.9%), and ectop

(2.2%) were the most common DAs in this study. After

that, supernumerary (1.2%), taurodontism (0.8%) and

fusion (0.7%) were ranked respectively. The frequency of

displacement and dentinogenesis imperfecta in the

present study was zero. Table 1 shows the prevalence of

DAs by gender, revealing that the prevalence of missing

in the boys’ group (71.4%) was significantly higher than

in the girls’ group (28.6%) (P < 0.001). In addition, the

prevalence of transposition in the boys’ group (72.4%)

was significantly higher than in the girls’ group (27.6%)

(P < 0.001). The prevalence of DAs by jaw (upper and
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lower) can be seen in Table 2. The results of this study

showed that the prevalence of missing DA- in the lower

jaw (61.9%) was significantly higher than in the upper

jaw (38.1%) (P < 0.05). In addition, all the cases (100%)

related to some DAs, including supernumerary (P <
0.001) and dens in dent (P < 0.05), were observed

significantly more in the upper jaw than in the lower

jaw. On the other hand, the prevalence of DA-

dilacerations in the lower jaw (100%) was significantly

higher than in the upper jaw (0%) (P < 0.05). Further, no
significant difference was observed in other

classifications of DAs between the two groups (P < 0.05).

The average age of the participants in the study was (8.0

± 2.59) years. The results obtained in none of the groups

showed a significant relationship between age and type
of anomaly (P < 0.05) (Table 3).

The incidence of radiolucency in boys and girls was

similar. Out of 10 observed radiolucency, five people

(50%) were boys and five people (50%) were girls. In

addition, the frequency of observing this pathology in

the upper and lower jaws was the same (five upper jaws

and five lower jaws). The age of people in whom

radiolucency was observed (7.20 ± 3.97) was lower than

the age of other people (8.00 ± 2.95). However, this

difference was not significant (P < 0.05) (Table 4).

Table 4. The Frequency of Radiolucency Status Based on Sex and Age of Children a

Variables
Frequency of Radiolucency Status

P
Yes No

Sex > 0.05

Boy 5 (50) 424 (42.7)

Girl 5 (50) 568 (57.3)

Age 7.30 ± 2.97 8.2 ± 0.95 > 0.05

z Abbreviations: S.D; standard deviation, P; P-value for statistical analysis; N,

number.

a Values are expressed as No. (%) or mean ± SD.

5. Discussion

Out of 1000 panoramic radiographs, at least one

dental anomaly was observed in 150 (15%) patients, and

the prevalence of DAs was 15%. The highest prevalence of

DAs was related to missing teeth (4.2%), tooth

displacement (2.9%), ectopic growths (2.2%), extra teeth

(1.2%), tarodontism (0.8%), fusion (0.7%), dens in dent

(0.6%), amelogenesis imperfecta (0.6%), microdentia,

gemination, dilaceration (0.4%), dental impaction

(0.3%), macrodentia and dens evaginatus (0.1%). In
addition, there was no simultaneous case of

displacement and dentigenesis imperfecta in the

samples.

Similar to the present study, other studies have been

conducted that have different results. Arya et al.

surveyed the prevalence of DAs through the evaluation

of archived panoramic radiographs in a private

radiology center in Bushehr, Iran. The findings of the

mentioned study showed that out of all 4962

radiographs, 18.40% had at least one dental anomaly, and

the anomalies were dens in dent (10.3%), absence of

teeth (3.35%), and impingement (2.64%) had the highest

prevalence (12). In Khodadadi et al., the frequency of jaw

lesions in panoramic radiographs of 5 - 12-year-old

children living in the north of the country showed that

18.8% of all 1000 panoramic images had evidence of jaw

lesions (13). In another study, Namdar et al. evaluated 510

panoramic images of patients referred to a private

practice in Sari, Iran, and reported the frequency of DAs

as 26.65%. In this study, the highest finding was related

to the impacted tooth (19.6%), and the lowest finding

was related to dilacerations (0.39%) of the tooth root

(14). Mohan et al. examined 581 panoramic radiographs

of American patients with an age range of 6-19 years,

and the results showed that 74% of patients had at least

one case of DA (15). In the study of 1200 panoramic

images of orthodontic patients with an age range of 7 -

17 years in Greek people by Pallikaraki et al., the

prevalence of DAs was observed in 16.92% of people. In

addition, in the mentioned research, oligodontia was

the most common type of anomaly (6.4%), and the extra

tooth was the least common (1%) (16). Wagner et al.

evaluated the frequency of DAs in 512 young people and

showed that 61.3% of the cases had at least one type of

DA. In addition, the most common DAs in the research
mentioned above included radicular dilacerations

(38.1%), permanent tooth agenesis (29.3%), extra teeth

(6.4%), and impacted teeth (6.4%) (17).

Baron et al. also evaluated the prevalence of DAs in

551 French patients’ candidates for orthodontic

treatments and showed that 45.7% of cases had at least

one type of DA, and tarodontism (15.06%) and ectopic

growths (11.43%) were the most common types of DA (18).

Moreover, the prevalence of DA in 1050 panoramic

images of Australian children by Dang et al. was

evaluated and showed that 5.14% of patients had at least

one type of DA, and agenesis was recorded in 4.28%,

impaction in 0.6%, and extra teeth in 0.28% of the

samples (19). Yassin investigated the prevalence of DAs

among 1252 Saudi children and showed that 25.39% had

DA. In the mentioned research, some DAs, including

hypodontia (9.7%) and hypodontia (3.5%), were in the

next categories after DAs related to the number of teeth.
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Table 3. Investigating the Average Age of Children with Anomalies in Different Anomaly Groups a

Variables DAs Age P

DA-Number

Missing
Yes 8.26 ± 2.54 > 0.05

No 7.99 ± 2.59

Supernumerary
Yes 7.16 ± 2.51 > 0.05

No 8.01 ± 2.59

DA-Size

Macrodontia
Yes 12.0 ± 2.59 > 0.05

No 7.99 ± 2.59

Microdontia
Yes 7.5 ± 2.08 > 0.05

No 8.0 ± 2.59

DA-pattern of growth

Impaction
Yes 6.66 ± 3.05 > 0.05

No 8.0 ± 2.59

Displacement
Yes - > 0.05

No 8.0 ± 2.59

Transposition
Yes 8.3 ± 2.60 > 0.05

No 7.99 ± 2.59

Ectop
Yes 7.0 ± 2.52 > 0.05

No 8.02 ± 2.58

DA-morphology

Taurodontism
Yes 7.87 ± 2.74 > 0.05

No 8.0 ± 2.59

Gemination
Yes 7.00 ± 2.58 > 0.05

No 8.00 ± 2.59

Fusion
Yes 8.71 ± 1.97 > 0.05

No 7.99 ± 2.60

Dilaceration
Yes 7.50 ± 3.69 > 0.05

No 8.0 ± 2.59

Dens in dent
Yes 8.66 ± 2.73 > 0.05

No 8.0 ± 2.59

Dens evaginatus
Yes 10.0 ± 2.59 > 0.05

No 7.97 ± 2.59

DA-structure

Amelogenesis imperfec
Yes 8.83 ± 3.92 > 0.05

No 7.99 ± 2.58

Dentingenesis imperfecta
Yes - > 0.05

No 8.00 ± 2.59

Pre.fruptive carries
Yes 10.0 ± 1.73 > 0.05

No 7.99 ± 2.59

z Abbreviations: DAs, dental anomalies; DA, dental anomaly; P, P-value for statistical analysis.

a Values are expressed as mean ± SD.

The findings of the mentioned study showed that the

rarest DAs were dentinogenesis imperfecta (20). In

another study, the prevalence of DAs among Brazilian

children aged 5 - 12 by de Marsillac et al. was reported as

11.72% and the prevalence of anodontia and extra teeth

were estimated as 4.63% and 3.31%, respectively (21).

Furthermore, the prevalence of DAs for the

predominantly black pediatric population in the United

States included 4.4% for congenitally absent teeth, 1.49%

for supernumerary teeth, 0.26% for dentinogenesis

imperfecta, 0.44% for odontoma, 0.22% for germination,

and 0.12% for fusion (22). In another study on American

children with an age range of 3 - 9 years by Ignelzi et al.,

2.4% of patients had extra teeth, 7.8% had permanent

tooth loss, 9.1% had ectopic growths, 0.1% had facial

radiolucencies, and 0.1% had facial radiopacities (23). On

the other hand, in Ezoddini et al., the prevalence of DAs

in 480 people referred to Yazd Faculty of Dentistry, Iran,

was estimated as 40.8%, and the most common DAs were

dilaceration, missing teeth, and transposition (24).

Haghanifar and Rokouei reported the prevalence of DAs

in 8018 individuals who referred to private clinics as

28.06% (25). In Lagana et al., 4706 people aged 8 to 12

years were referred to a radiology center in Rome, Italy,
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and the prevalence of DAs was also reported at 20.8%

(26).

The reason for the difference in the findings of

various studies could be related to the condition of the

evaluated radiographs, not considering the hidden

teeth and the evaluation method of DAs in different

studies. However, the results of studies describing the
prevalence of DAs are not comparable. In other words,

the differences between the desired statistical

communities in terms of age, race, population size, and

other things, as well as differences in radiographic

criteria, cause differences in the results. The difference
in panoramic devices and the difference in the radiation

angle of the device are also other factors that result in

different results (27). In some studies, deciduous tooth

samples are not separated from permanent tooth

samples, which is also influential in the difference in the
prevalence of DAs. In general, the three influential

factors are genetic, individual, and study factors in the

results of related research influencing people from

different countries (18, 28).

The findings of the present research showed that

three common types of DAs included missing teeth

(4.2%), dental transposition (2.9%), and ectopic growths

(2.2%). Congenital missing teeth are a state in which

teeth have not erupted and cannot be seen in

radiography. As a rare condition, this phenomenon is of

particular importance due to its effect on the chewing

system as well as on the beauty of the person in terms of

psychological effects, especially in the anterior areas

(29). The etiology of dental transposition has been

evaluated in some research, and various hypotheses,

such as canine migration due to the presence of

mechanical obstacles or displacement of dental

appendages, have been proposed in this regard (30, 31).

On the other hand, genetic etiology has also been

reported for this complication (32). Trauma to

deciduous teeth has also been proposed as one of the

possible causes of dental transposition (33).

The type of anomaly ranked third in the present

study was ectopic growths. The prevalence of ectopic

growth in previous research has been different from

0.7% to 7.9% (7, 8). Yassin reported that the prevalence of

this anomaly in Saudi Arabian children was 2.3% (20).

According to the present research, the rarest DAs were

related to macrodentia (0.3%) and dens evaginatus (0.1%

each), while no cases of displacement and dentigenesis

imperfecta were seen in the samples. Baradaran

Nakhjavani et al., in the investigation of Iranian

samples, did not observe any cases of extra tooth

anomalies, transposition, and fusion, and these findings

are different from the results of the present research

(34). In addition, Bruce et al. identified dens in dent

anomaly in only one person in examining the

prevalence of DAs in young American and black patients

(22). In Yassin's research on Saudi Arabian samples, the

rarest anomalies included dentinogenesis imperfecta

(0.3%) and amelogenesis imperfecta (only one case) (20).

In the study of Baron et al. on French samples, no case of

dens evaginatus was observed (18).

According to this research, the frequency of missing

teeth (71.4% vs. 28.6%), dental transposition (72.4% vs.

27.6%), and total DAs (59.2% vs. 40.8%) were higher in
boys than girls. In other DAs, no significant differences

were observed between the two groups. In some studies,

the prevalence of DAs was higher in boys (19, 24, 35), and

at the same time, the prevalence of DAs in girls was

reported to be higher than in boys in some studies (28,
36).

In the present study, there were no significant

differences regarding age in the groups with and

without different DAs. In Bayati et al., which evaluated

the panoramic radiographs of Iranian patients, there

was no significant relationship between DA type and age

(37).

In general, the prevalence of DAs in the lower jaw is

significantly higher than in the upper jaw (52.3% vs.

47.6%), and the prevalence of missing anomalies in the

lower jaw (61.9%) is significantly higher than in the

upper jaw (38.1%) was reported. On the other hand,

supernumerary and dens in dent anomalies in the

upper jaw were significantly more than in the lower jaw,

and dilacerations were observed only in the lower jaw.

Goya et al. reported the highest number of anomalies

involving teeth in the lower jaw and also reported a

higher and significant prevalence of missing incisor

teeth in the lower jaw (18.82%) in investigating the

prevalence of hypodontia of permanent teeth in

patients of Japanese race (6). On the other hand, Bayati

et al., in a study on Iranian society, observed a significant

relationship between the type of anomaly and the

involved jaw (37), which is somewhat consistent with

the results of the present study.

5.1. Limitations

As in some similar studies in the past, in the present

study, the researchers were not able to separate the

deciduous tooth samples from the permanent type

samples, which was one of the limitations of the present

study. In addition, considering that the demographic

factors in the present study are not the same as those in
other similar studies, the reasons for the difference in
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the prevalence of DAs in this study from other similar

studies cannot be readily determined.

5.2. Conclusions

Based on the findings, only 150 (15%) patients had at

least one DA, and 850 (85%) had no DA. Anomalies of

missing teeth, transposition, and ectopic growths are

common DAs in Ahvaz children, but anomalies of

microdontia, tooth displacement, dens evaginates, and

dentinogenesis imperfections were rare DAs in them.

The frequency of tooth loss, tooth transposition, and

total DAs were higher in boys than in girls, while in

other DAs, no significant differences were observed

between the two groups. In general, the prevalence of

DAs in the lower jaw was significantly higher than in the

upper jaw, and the prevalence of missing anomalies in

the lower jaw was significantly higher than in the upper

jaw. On the other hand, supernumerary anomalies and

dens in a dent in the upper jaw were significantly more

than in the lower jaw, and dilacerations were observed

only in the lower jaw. In the present study, no significant

differences were observed regarding age in the groups

with and without different DAs. Considering that DAs

can cause many problems in terms of function and

beauty for patients, it is necessary to plan and take

effective measures for their timely diagnosis,

prevention, and treatment in the studied communities.

Routine examinations through panoramic radiographs

following the initial clinical examination can be helpful

in patients, especially children. All dentists and

specialists are encouraged to prescribe panoramic

radiography for children due to its valuable role in

diagnosing ADs and pathologies.
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Table 1. The Prevalence of Dental Anomalies (Das) in Children Based on Sex a

Variables DAs

DA-Number DA-Size DA- Pattern of Growth DA- Morphology DA- Structure

Missing Supernumerary Macrodontia Microdontia Impaction Displacement Transposition Ectop Taurodontism Gemination Fusion Dilaceration

Dens

in
Dent

Dens
Evaginatus

Amelogenesis
Imperfecta

Dentingenesis
Imperfecta

Pre.Er
car

Sex

Male 30 (71.4) 7 (58.3) 0 (0) 2 (50) 1 (33.3) 0 (0) 21
(72.4)

9 (40.9) 4 (50) 2 (50) 5 (71.4) 2 (50
%)

2 (33.3) 1 (100) 2 (33.3) 0 

Female 12 (28.6) 5 (41.7) 1 (100) 2 (50) 2 (66.7) 0 (0)
8

(27.6)
13 (59.1) 4 (50) 2 (50) 2 (28.6)

2 (50

%)
4 (66.7) 0 (0) 4 (66.7) 0 

Total 42 (4.2) 12 (1.25) 1 (0.1) 4 (0.4) 3 (0.3) 0 (0)
29

(2.9)
22 (2.2) 8 (0.8) 4 (0.4) 7 (0.7)

4

(0.4)
6 (0.6) 1 (0.1) 6 (0.6) 0 

P < 0.001 > 0.05 > 0.05 > 0.05 > 0.05 -
<

0.001
> 0.05 > 0.05 > 0.05 > 0.05

>

0.05
> 0.05 > 0.05 > 0.05

z Abbreviations: Das, dental anomalies; P, P-value for statistical analysis.

a Values are expressed as No. (%).



Roayaei Ardakani M et al.

J Health Rep Technol. 2024; 10(2): e147447. 9

Table 2. The Prevalence of Dental Anomalies (Das) in Children Based on Upper and Lower Jaw a

Variables

DAs

DA-Number DA-Size DA- Pattern of Growth DA- Morphology DA- Structure

Missing Supernumerary Macrodontia Microdontia Impaction Displacement Transposition Ectop Taurodontism Gemination Fusion Dilaceration

Dens

in
Dent

Dens
Evaginatus

Amelogenesis
Imperfecta

Dentingenesis
Imperfecta

Pre.E
C

Upper/Lower

Jaw

Upper 16 (38.1) 12 (100) 1 (100) 4 (100) 1 (33.3) 0 (0.0) 13 (44.8)
10

(45.5)
2 (25) 3 (75) 6 (85.7) 0 (0.0)

6

(100)
1 (100) 3 (50) 0 (0 .0) 0

Lower 26 (61.9) 0 (0.0) 0 (0.0) 0 (0.0) 2 (66.7) 0 (0.0) 16 (54.2)
12

(54.5)
6 (75) 1 (25) 1 (14.3) 4 (100)

0

(0.0)
0 (0.0) 3 (50) 0 (0.0) 3

Total 42 (4.2) 12 (1.25) 1 (0.1) 4 (0.4) 3 (0.3) 0 (0.0) 29 (2.9)
22

(2.2)
8 (0.8) 4 (0.4) 7 (0.7) 4 (0.4)

6

(0.6)
1 (0.1) 6 (0.6) 0 (0) 3

P < 0.05 < 0.001 > 0.05 > 0.05 > 0.05 - > 0.05
>

0.05
> 0.05 > 0.05 > 0.05 < 0.05

<

0.05
> 0.05 > 0.05 - >

z Abbreviations: Das, dental anomalies; DA, dental anomaly; P, P-value for statistical analysis.

a Values are expressed as No. (%).


