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ABSTRACT

Obijective: This retrospective study aims to estimate the extraction frequencies of primary and permanent teeth in Turkish
pediatric dental patients according to age and sex. Materials and Methods:Data collected from 21.856 patients aged 0-16
between 2012 and 2021 were evaluated. During the evaluation phase, patients were grouped according to their age and sex.
Primary teeth, permanent first molars, and premolar teeth extraction were evaluated separately.A total of 19.502 records
were evaluated. Microsoft Excel and SPSS data analysis software were used to analyze the data. To analyze the data, we
used student t-tests, one-way ANOVA, Games-Howell post hoc, and chi-square tests to analyze the data. We adhere to the
standard statistical significance level of 0.05. Results: The most commonly extracted permanent teeth are the first molars in
the mandibula and the molar and premolars in the maxilla. Boys had higher tooth extraction than girls (p<0.05).Moreover,
upper primary first molars were extracted in boys, and lower primary first molars were extracted in girls
(p<0.001). Conclusion:Although great developments in smart technological devices and innovations in dentistry, tooth
caries, and related tooth extractions are still the most frequently used dental procedure. Further studies on smart device-based
dental hygiene education may reduce tooth extractions to provide training about these devices.

Keywords: Tooth Extraction, Permanent First Molar, Premolar Tooth Extraction.

0-16 Yas Tiirk Pediatrik Popiilasyonunda Erken Dis Kaybi Prevelansi: 10 Yilhk

Retrospektif Calisma

(074

Amag: Bu retrospektif caligmanin amaci, Tiirk gocuk hastalarda yas ve cinsiyete gore siit ve daimi dislerin ¢ekim sikliklarini
tahmin etmektir. Gere¢ ve Yontem: 2012-2021 yillar1 arasinda 0-16 yas arasi 21.856 hastadan toplanan veriler
degerlendirilmistir. Degerlendirme agamasinda hastalar yas ve cinsiyetlerine gore gruplandirildi. Siit digleri, daimi birinci
biiyiik az1 disleri ve premolar dis ¢ekimleri ayr1 ayr degerlendirildi. Toplam 19.502 kayit degerlendirilmistir. Verileri analiz
etmek i¢in Microsoft Excel ve SPSS veri analizi yazilimlari kullanilmigtir. Verileri analiz etmek igin 6grenci t-testleri, tek
yonlit ANOVA, Games-Howell post hoc ve ki-kare testleri kullanilmistir. Standart istatistiksel anlamlilik diizeyi olan 0.05'e

bagli kalinmustir. Bulgular: En sik ¢ekilen daimi disler mandibuladaki birinci molar disler ve maksilladaki molar ve
premolar dislerdir. Erkeklerde dis ¢ekimi kizlara gore daha fazladir (p<0.05). Ayrica, erkeklerde iist birinci molar disler,
kizlarda ise alt birinci molar disler daha sik ¢ekilmistir (p<0.001). Sonug: Teknolojik cihazlardaki biiyiik gelismeler ve dis
hekimligindeki yeniliklere ragmen, dis ciiriikleri ve buna bagl dis ¢ekimleri hala en sik kullanilan tedavi prosediiriidiir,
Akilli cihaz tabanli oral hijyen egitimi {izerine yapilacak daha fazla ¢aligma, egitim vermek igin kullanilirsa dis ¢ekimlerini
azaltabilir.

Anahtar Kelimeler: Dis Cekimi, Molar Disg, Premolar Dis Cekimi.
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INTRODUCTION

Properly developing dentofacial structures and
establishing normal occlusal relationships are both
possible by keeping the teeth healthy in both primary
and young permanent dentition (Monte-Santo & ark.,
2018). Primary teeth lost before the normal
exfoliating time are called premature tooth loss (Tath
& Sar1, 2022). Despite advances in modern dentistry,
The extraction of teeth remains frequently performed
in dentistry (Alsheneifi & Hughes, 2001).
Appropriate childhood healthcare is essential for
developing healthy teeth and a correct occlusal
relationship. Therefore, maintaining healthy dentition
is the responsibility of all dentists, especially
pediatric dentists in childhood (Bamashmoos & ark.,
2020).

Pathologies that cause tooth extraction have
previously been revealed in detail in the literature.
Several reasons can lead to dental extractions,
including caries, periodontitis, traumatic dental
injuries, impacted teeth, unsuccessful dental
procedures, and orthodontic treatment (Caldas,
Marcenes & Sheiham, 2000; Chestnutt, Binnie &
Taylor, 2000; Matthews, Smith & Hanscom 2001;
Perera & Ekanayake, 2011; Tathh & Sari, 2022).
Despite other etiological causes, caries and
periodontitis are the two most common major reasons
of extractions (Akhter,Hassan,Aida,Zaman & Morita,
2008; Chrysanthakopoulos & Nikolaos, 2011; Tath &
Sari, 2022). Studies have indicated that the number of
teeth extracted generally increases with age
(Lesolang, Motloba & Lalloo, 2009). The number of
extracted teeth and whether they have previously
been treated indicate socioeconomic status and oral
hygiene level (Chrysanthakopoulos & Nikolao, 2011;
Miyaura ,Matsuka, Morita, Yamashita & Watanabe,
1999; Toku¢ & Celik, 2022).

The primary goals of modern dentistry is to prevent
premature tooth loss. Determining the teeth that are
more commonly lost is essential in preventing tooth
loss. Recent studies state that the frequency of tooth
extraction has decreased. In contrast, others indicate
that it has increased in recent years (Perera &
Ekanayake,2011, Miiller, Naharro & Carlsson, 2007).
The common attribute of all studies is that further
studies should incorporate larger populations. The
present study, which analyzes the prevalence of tooth
extraction, has the largest pediatric population in
Turkey.

MATERIALS AND METHODS

Study type

We analyzed data from 21.856 patients, ranging in
age from 0 to 16 years, who had experienced tooth
extraction at Afyonkarahisar Health Sciences
University Faculty of Dentistry between 2012 and
2021. The Department of Pediatric Dentistry has
provided dentistry services since 2012 using the same
ENLIL database (Efe Eroglu Information
Technologies Industry and Trade Limited Company,
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Odunpazari, Eskisehir). The data of the dental
treatment access codes and their corresponding dental
treatment terminology in the database were
compared. Periapical radiographs of the patients who
underwent tooth extraction were examined with code
401051, and orthopantomographic X-ray images
were examined with code 401080. The system code
in this database was defined as 405010-1 for primary
tooth extraction, 405010-2 for permanent tooth
extraction, and 405021 for permanent tooth
extraction with complications. These data entered
into the ENLIL database were filtered and divided
into groups after they were imported into the Excel
(Excel, Office 365, Microsoft) numerical data
processing software. The decision on the consistency
of the clinical procedure and the codes entered into
the system, the elimination of mistakes, and the
accuracy of the data entered into the system were
checked and approved by four researchers separately.
After analyzing the data, it was found that 19.502
patients out of 21.856 were eligible to be included in
the study. 2354 (10.77%) person were excluded from
the analysis, including those who entered the system
with the wrong transaction code, who had tooth
extraction inconsistent with their age, and who did
not have radiography. The pediatric dentistry clinic is
only available for individuals under 16. Therefore,
the study did not include individuals who were 16
years old or older. The teeth and ages were divided
into specific groups to provide accurate statistical
evaluation results and ease of analysis.

Less frequently extracted teeth in the pediatric
population were excluded from the study to avoid
disturbing the homogeneity of the statistical
evaluation and to interpret the results more
accurately.

Statistical analysis

SPSS (v.21, IBM Corporation, Armonk, NY, USA)
software was used to dissect the data. Standard
deviation and median (minimum-maximum) were
used as descriptors for quantitative variables, and the
number of patients (percentage) was used for
qualitative variables. If there was a difference
between a qualitative variable and two categories in a
quantitative variable, a student t-test was utilized
since standard distribution assumptions were
provided. Thus, one-way ANOVA was used to
determine whether there was a difference between the
categories of the qualitative variable and more than
two categories in a quantitative variable. The chi-
square test was used to examine the relationship
between two qualitative variables. Paired groups that
created a significant difference were examined with
the Games Howell post hoc test. The statistical
significance level was set at 0.05.

Ethical considerations

The Afyonkarahisar Health Sciences University,
Faculty of Medicine Ethics Committee, 2022/6,
approved this study. All participants signed an
informed consent form, and all procedures performed
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in studies involving human participants were in
accordance with the Helsinki Declaration.

Patients were categorized into one of the
abovementioned groups, as appropriate, and then
formed into groups (Table 1). The individuals with
extracted teeth were grouped by sex, determining the
tooth group extracted. Furthermore, the group of
primary teeth extracted most frequently were
categorized based on the age of the patients (Table 2).
Tables 2, 3, and 4 groups and evaluate the distribution
of primary and permanent teeth based on age and sex.

RESULTS

The average age of the patients who had a tooth
extraction was 8.13 (mean) (Table 1) (Figure 1). The
most frequently extracted tooth group among primary
dentition was the lower primary molars, followed by
upper primary molars and upper primary incisors
(Table 1) (Figure 2). The mandibular molars were the
most frequently extracted permanent teeth (Table 1),
followed by maxillary molars and maxillary
premolars (Table 2) (Figure 3). The maxillary and
mandibular permanent first molars were compared. A
significant age difference between maxillary and
mandibular permanent molar extraction has been

Table 1. Descriptive values.

determined (p<0.001) (Table 2). After comparing the
data by sex, it was found that boys had a higher
frequency of permanent first molar extraction on the
maxilla. The girls had a higher rate of lower
permanent first molar (p>0.05) (Figure 4). Only the
maxillary and mandibular permanent first molars
showed a significant difference in age between the
tooth groups (p<0.001) (Table 2) (Figure 5).
Additionally, there were notable age and sex
variations between the different permanent tooth
groups (p<0.001). The majority of the permanent
upper molars consisted of boys, while the upper
premolars, lower premolars, and the majority of the
lower molars consisted of girls (Table 4).
Comparisons were made for primary tooth groups, and
significant differences were found between them in
terms of age and sex (p<0.001 and p<0.001,
respectively). The mandibular primary incisors were
extracted most frequently at six years of age, and the
primary molar group was at 8.5. The lower primary
incisors and upper and lower primary canine tooth
extraction procedures were mostly performed on girls
(p>0.05) (Table 2).

Variables (%)
Mean + SD 8.13+£2.20

Age (years) . - 8.00
Median (Min-Max) (0.00-16.00)

Maxillary Primary Incisor 2770 (15.2)

Mandibular Primary Incisor 1421 (7.8)

. Maxillary And Mandibular Primary
[0)

Primary tooth, n (%0) Canines 1414 (7.8)
Maxillary Primary Molars 5738 (31.6)

Mandibular Primary Molars 6827 (37.6)

Maxillary Premolars 240 (23.8)

Mandibular Premolars 82 (8.1)

0,

Permanent tooth, n (%) Maxillary Molars 264 (26.2)
Mandibular Molars 421 (41.9)

Primary Tooth 18170 (94.7)

(0]
Tooth Groups, n (%) Permanent Tooth 1007 (5.3)
. Maxillary Permanent First Molar 264 (38.5)
[0)
Permanent First Molar, n (%) Mandibular Permanent First Molar 421 (61,5)
Male 10202 (53.2)
0,
Sex, n (%) Female 8975 (46.8)

SD: Standard Deviation, Min: Minimum, Max: Maximum.
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Figure 1. Distribution of the number of patients admitted by age.
Table 2. The relation of the extraction of primary teeth with age and sex.
Variables Maxillary | Mandibula | Maxillary and Maxillary | Mandibular
Primary r Primary Mandibular Primary Primary p
Incisor Incisor Primary Molars Molars
Canines
Age Mean=SD 6.20+£1.77 | 6.60+1.27 9.93 £1.54 8.46 £2.01 8.17+£1.82 <0.001°
(years) | Median 6.00 7.00 10.00 9.00 8.00
(Min-Max) | (1.00-12.00) | (0.00-11.00) (2.00-12.00) | (2.00-12.00) | (3.00-12.00)
Sex, Male 1602(57.8) 694 (48.8) 660 (46.7) 3094 (53.9) 3732 (54.7) <0.001°
n (%) | Female 1168(42.2) 727 (51.2) 754 (53.3) 2644 (46.1) 3095 (45.3)
Table 3. Comparison of maxillary and mandibular permanent first molars.
Variables Maxillary Mandibular p
Permanent First Permanent First
Molar Molar
Age (years) Mean £ SD 9.76 + 1.50 9.30 +1.58 <0.0012
Median (Min-Max) 10.00 (6.00-14.00) 9.00 (6.00-13.00)
Sex Male 137 (51.9) 195 (46.3) 0.155°
n (%) Female 127 (48.1) 226 (53.7)

SD: Standard Deviation, Min: Minimum, Max: Maximum, a: Student’s t-test, b: Chi-square test
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Figure 2. Distribution of the number of patients admitted by primary tooth types.
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Figure 3. Distribution of the number of patients admitted by permanent tooth type.
Table 4. Comparison to permanent tooth.
Variables Maxillary Mandibular Maxillary Mandibular p
Premolar Premolar Molar Molar
Age (years) Mean=SD 14.13 £1.05 12.62 £ 0.54 9.76 £ 1.50 9.30+1.58 | <0.001?2
Median 14.00 13.00 10.00 9.00
(Min- (13.00 -16.00) (11.00-13.00) (6.00-14.00) (6.00-14.00)
Max)
Sex, n (%) Male 71 (29.6) 17 (20.7) 137 (51.9) 195 (46.3) | <0.001°
Female 169 (70.4) 65 (79.3) 127 (48.1) 226 (53.7)

SD: Max standard deviation, Min: minimum, Max: maximum, a: one-way ANOVA test, b: chi-square test
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Figure 5. Distribution of permanent first molar types by age group.

DISCUSSION

There is limited research on tooth extraction
frequency among the general population in Turkey
and pediatric patients (Demiriz & Hazar Bodrumlu,
2018; Tathi & Sari, 2022). The prevalence of tooth
extraction with the most extensive sample group
among the studies conducted in the Turkish pediatric
population was evaluated. The data from 19.502
people were examined within the scope of the study.
Previous studies suggested that accessible dental
health services can significantly affect individuals
views and attitudes toward oral health (Angelillo,
Nabilo & Pavila, 1996; Burdurlu, Dagasan, Cabbar,
Karakurt & Atalay, 2020). Tooth caries still maintain
the characteristic of being the primary etiological
cause of tooth extraction in developing countries (Al-
Shammari, Al-Ansari, Al-Melh, & Al-Khabbaz,

2006). More effective education and awareness-
raising strategies can be developed to prevent tooth
loss by examining and evaluating tooth extraction
causes and prevalence according to age
groups(Alsheneifi & Hughes, 2001).

Parents worldwide do not take their children to visit
the dentist unless they complain of pain(Ahamed et
al., 2012). Another reason is that parents avoid
treatment, thinking that permanent teeth can replace
primary teeth in the future (Burdurlu et al., 2020). The
process of tooth extraction can significantly diminish
the quality of life for individuals, regardless of
whether they are children or adults (Al-Omiri,
Karasneh, Lynch, Lamey & Clifford, 2009; Brennan
et al., 2008). Uncontrolled dental caries and related
tooth extractions in childhood lead to a loss of teeth
over the years, leading to earlier onset of physical
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disability and a higher early death rate in old age
(Holm-Pedersen, Schultz-Larsen, Christiansen, &
Avlund, 2008). As a result of the study, the most
frequently extracted primary tooth group primary
mandibular molars, followed by primary maxillary
molars, primary incisors. The results were consistent
with the previous studies of Bani et al.,(Bani et al.,
2015) Demiriz & Bodrumlu (Demiriz & Hazar
Bodrumlu, 2018). Burdurlu et al.,(Burdurlu et al.,
2020), and Tathh & Sari(Tath & Sari, 2022). These
results were also previously reported by Tath &
Sar1,(Tathi & Sar1, 2022) Burdurlu et al.,(Burdurlu et
al., 2020) and Bani et al.(Bani et al., 2015). In this
study, it was found that boys had a higher rate of tooth
extraction compared to girls. This observation can be
attributed to the analysis of a large sample group
(Tath & Sar1, 2022), which determined that boys lost
their primary teeth significantly more than girls.
Pathologies such as the placement of the first molars
at the end of the dental arch, their contact with the
second primary molars, deep pits and fissures on the
occlusal surface, and hypomineralization of the
maxilla as well as incisors led to more caries,
restorations, endodontic treatment, and tooth
extraction in these teeth. The mandibular first molars
were the most extracted permanent teeth, as shown in
previous studies (Esin Gunal, 2020; Halicioglu
Toptas, Akkas, & Celikoglu, 2014; Tatli & Sari,
2022; Toku¢ & Celik, 2022). Maxillary molars and
maxillary premolars, followed this. The results show
that mandibular molars are lost significantly earlier
than maxillary molars. The extraction age in
mandibular molars is predominantly 9. The maxillary
molars are mainly extracted at the age of 10.

In adolescents and young adults, premolar
extractions, mainly upper ones, are performed as a
part of orthodontic treatment (Halicioglu Toptas,
Akkas, & Celikoglu, 2014). Anterior tooth crowding
and lip protrusion are corrected by maxillary
permanent first premolar extraction and, less
frequently, second premolar extraction. In addition,
the treatment protocol includes provision of occlusal
rehabilitation in hyper-divergent face types and
reduction of the vertical facial dimension (Kouvelis
et al., 2018). In this study, evaluating the prevalence
of extracted teeth and orthopantomographic
examinations, the researchers confirmed that most of
the maxillary and mandibular premolars were
extracted because of the caries, unsuccessful
treatments, compensation-balance procedures. Based
on this information, premolars are extracted for
orthodontic purposes. The upper premolars were
extracted significantly more than the lower
premolars. Maxillary premolar teeth are extracted at
a significantly higher rate in girls than boys. There is
a need for further studies on the Turkish population
in this regard (Kouvelis et al., 2018).

The most important limitation is the inability to
analyze the causes of extraction. The records of
patients who visited the clinic were analyzed,
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focusing on a large sample of patients over the age of
10. The ENLIL data system has no data entry window
where the reason for extraction is entered. However,
in the data filtering, thickness checking, and analysis
processes carried out by all four experimenters
simultaneously, caries were the most common reason
for extraction. Many parents do not have enough
information about the early loss of primary teeth and
the pathologies it can cause. Parents and caregivers
are responsible for children's oral hygiene habits.
Although it seems possible to avoid early tooth loss
and its complications in pediatric and adolescent
patients by educating parents, this issue is still
controversial in the literature (Selwitz, Ismail & Pitts
2007). Studies have determined that school-based
oral education programs generally give more
effective results than community-based oral
education programs (Larsen, Larsen, Handwerker,
Kim, & Rosenthal, 2009).

It has been noted that the most frequently extracted
teeth among adolescents are the mandibular molars,
which are permanent molars. The results obtained in
the current study confirm this. The cause for the
extraction of permanent mandibular molars is similar
to primary molars. In addition, it is one of the earliest
permanent teeth to erupt in the mouth for most
people. Individuals with active caries are more prone
to experiencing early tooth caries during the eruption.
Limitations of study

There are significant limitations to this retrospective
study, which analyzed patient records spanning a
decade. In the 10-year retrospective design of this
study, there is a high probability of mistakes in patient
information. Researchers have invested significant
effort in minimizing the occurrence of mistakes. One
of the significant limitations is that the ENLIL
database lacks information on the reasons for tooth
extractions. In case of conflicting information
regarding the age and the extracted tooth, the
researchers reviewed the orthopantomography film of
the patient again. Approximately 3000 patients were
excluded from the study in this way. Based on our
analysis, we have identified the most frequent
mistakes that occur during data entry.

e Labeling of permanent tooth numbers despite
primary tooth extraction.

e Entering permanent tooth extraction numbers into
the system as primary tooth numbers.

e Tooth extraction without taking any radiographs
from the patients to be extracted.

o Residual root extraction can make it seem like the
primary tooth was extracted again.

e Supernumerary tooth extraction entered into the
system as the number of the adjacent tooth. (No
supernumerary tooth extraction entry information
exists in the ENLIL database.)

e Spontaneously exfoliated teeth entered on the
system as a later extraction by a dentist.

¢ Entering teeth lost due to trauma into the system as
extractions by a dentist.
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The number of final patients decreased to 19,502 with
the elimination of mistakes by examining such
reasons in detail.

This study, carried out by examining the data
extensively, is one of the rare studies conducted in
Turkey on this subject and in this context. The
obtained data was collected exclusively from one
city. Afyonkarahisar is a city located west of central
Anatolia in Turkey. Its sociodemographic structure
reflects the diversity found throughout Turkey
(Miijgan, 2007). Studies with larger sample sizes and
multi-centers are necessary to confirm the outcomes.
The current study determined that tooth extraction
was performed on babies under one year old.
However, the majority of these patients lack
radiographs. It was determined that these babies'
primary incisors and natal/neonatal lower incisors
were extracted. These babies were not excluded from
the study, assuming that they had their primary teeth
extracted.

According to the findings of the study, it was
observed that boys had a higher incidence of
extraction. Although this issue has been mentioned in
the literature, it remains controversial. Boys may
resist following parental instructions; they are more
active and may express a stronger desire to conduct
their tooth brushing (Peretz & Efrat, 2008). The lower
instances of these factors in girls can often lead to the
prevention of extraction procedures. Studies on
patient compliance in dental clinics have shown that
boys tend to have higher treatment compliance rates
than girls (Peretz & Efrat, 2008).

CONCLUSION

Awareness should be raised through oral hygiene
education for preschool and school children. Parents
and children should be advised that dental caries is
preventable, and that caries treatment is essential in
the early period. Thus, tooth extraction and related
complications can be prevented. All dentists should
explain in detail to their patients and parents the
importance of healthy dentition and how to maintain
it.
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