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Abstract
Objective: Extraction of primary or permanent teeth is performed for several reasons, including caries, periodontal disease, orthodontic treatment, traumatic injures, 
treatment failure, tooth impaction or eruption. The aim of this study was to investigate the principal reasons for extraction in children aged between 3-8 years. 

Methods: The patients selected randomly for this retrospective study were identified by analyzing dental records of 3-8 year-old children receiving dental treatment 
at Istanbul Univeristy, Faculty of Dentistry, Department of Pedodontics. A total of 825 patients and their panoromic radiographs have been viewed. The patient’s age 
and gender, df, dfs, DMF, DMFS, number of extracted teeth and the reasons for the extraction were recorded. 

Results: A total of 1405 (16 permanent, 1389 primary) extractions were performed in 825 (362 female, 463 male) of the patients. Patient’s mean ages 6.5 ± 1.36. 
Reasons for extractions were; caries:72.8%, orthodontics: 0.2%, trauma: 5.9%, periodontal: 0.2%, eruption: 14.9%, treatment failure:1.7%, other reasons: 4.05%.The 
mean df,dfs,DMF,DMFS scores were found respectively 5.41 ± 3.2, 9.45 ± 7.0, 0.52 ± 1.0, 0.68 ± 1.6.The data were converted to SPSS format, frenquency and Chi-
square,T test was used for analysis. 

Conclusions: The results of this study indicate that caries is the main reason for extraction in 3-8 year-old children. This result may be due to a lack of oral hygiene 
habits in children aged 3-8. 
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Introduction
Extraction of primary or permanent teeth is performed for several 

reasons, including caries, periodontal disease, orthodontic treatment, 
traumatic injures, treatment failure, tooth impaction or eruption. 
Caries is the most common reason for extractions in a majority of the 
younger age groups. Also periodontal disease is common cause of tooth 
loss for older patients. The reasons for extractions among teenagers are 
usually related to orthodontic treatment plans [1-5].

A better knowledge of the reasons for extractions can be a help to 
optimize dental care and treatment planning and thereby avoid painful 
events and the possible development of dental anxiety for children. It 
is also important to find out which treatments had been performed 
before caries-related extractions, as the aim of restorative treatment is 
to keep teeth in place during their lifetime of function [2,3].

Several studies have investigated the risk indicators of tooth loss; 
income, education, oral hygiene practices, smoking and gender are 
reported factors associated with tooth loss [6]. Thus, controversial 
findings could be explained by differences in the characteristics of the 
study population, immunological and genetic factors, cultural beliefs, 
and socioeconomic characteristics, among others. Immunological and 
genetic reasons are some of the contributory factors that may explain 
why some populations exposed to the same bacterial etiologic factors 
did not develop similar pathological conditions [7].

The aim of this study was to investigate the principal reasons for 
extraction in Turkish children aged between 3-8 years.

Materıals and methods
The patients selected randomly for this retrospective study 

were identified by analyzing dental records of 3-8 year-old children 
receiving dental treatment at Istanbul Univeristy, Faculty of Dentistry, 
Department of Pedodontics, Istanbul, Turkey. A total of 825 patients 
and their panoromic radiographs have been viewed. The patient’s age 
and gender, df, dfs, DMF, DMFS, number of extracted teeth and the 
reasons for the extraction were recorded to anamnesis form by one 
dentist. The main reason for each tooth extraction was described using 
a modification of the criteria previously suggested by 8, excluding pre-
prosthetic reasons and wisdom teeth. The reasons were categorized as:

Caries related reasons, periodontal reasons, orthodontic reasons, 
trauma, eruption problems, treatment failure and other reasons.

The instructions included questions about criteria for the 
assignment of extraction. The adopted criteria were based on those 
used by Ainamo et al., Cahen et al., Kay et al., Agerholm [8-11].
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These are:

Caries: Teeth requiring extraction because of caries (initial or 
recurrent) and its consequences. Extracted root’s remnants where the 
crown was lost through caries and teeth fracturing due to weakening 
by caries.

Orthodontic treatment: Teeth tobe removed for othodontic 
treatment (reasons).

Trauma: Teeth extracted due to or as a result of trauma, including 
jaw fractures.

Periodontal disease: Teeth requiring extraction due to periodontitis 
including pain, loss of function, loose and supporting teeth.

Eruption problems: Partial impacted and fully impacted teeth 
and those, which are characterized by pericoronitis (persistent 
inflammation around third molar, which necessitated removal of one 
or all third molars).

Treatment failure: Failed restorations and root canal treatment 
and fracture of teeth weakened by endodontic treatment.

Other: Any other reason, which is not encompassed by one of the 
above categories. 

Additionally, the prevalence of tooth loss was evaluated by reasons 
of extractions and type of teeth (primary or permanent molars, 
premolars, incisors and canines).

SPSS software (Statistical Package for Social Sciences) for Windows 
15.0 was used for statistical analysis. Descriptive data were expressed by 
means of numbers and percentages. Chi-square test and Fisher’s exact 
test was used to comparison of qualitative datas. Statistical significance 
was defined at p<0.05.

Results
A Total of 1405 (16 permanent, 1389 primary tooth) extractions 

were performed in 825 (362 female, 463 male) of the patients. The 
patients were selected randomly between 3-8 aged. Patient’s mean 
ages 6.5 ± 1.36. The mean df, dfs, DMF, DMFS scores were found 
respectively 5.41 ± 3.2, 9.45 ± 7.0, 0.52 ± 1.0, 0.68 ± 1.6. 

Reasons for extractions were; caries: 72.8%, orthodontics: 0.2%, 
trauma: 5.9%, periodontal: 0.2%, eruption: 14.9%, treatment failure: 
1.7%, other reasons (cyst, supernumerary): 4.04% (Figure 1).

Caries related extraction were found higher in both gender (M 
40.2%, F 32.5%). Totaly, extraction was performed in male more 
than female (Table 1). It was found that frequency of extraction was 
increasing by age. Most of the dental extractions was determined by the 
age of 8 years. In 8-year-old, caries related extraction was found 30.8% 
(Table 2). Statistically significant differences were found only between 
caries related extraction and df, dfs, DMF and DMFS (p<0.005). 

The primary first molars were the most frequently (37.8%) extracted 
tooth and at the same time these teeth were extracted due to the caries 
(34.3%) damage (Table 3). 

Caries, eruption, treatment failure and other reasons related 
extraction in 6-8 aged group were statistically higher than 3-5 aged 
group (p<0.01, p<0.05). Statistically significant differences was not 
found between periodontal, orthodontic and trauma related extraction 
and aged groups (p>0.05) (Table 4).   

Extraction due to the other reasons in females, significantly higher 

than males (p<0.05). There was no statistically significant differences 
was found between caries, periodontal, orthodontic, eruption, trauma 
and gender (p>0.05) (Table 5).

Discussion
Extraction of teeth is a relatively common treatment of pediatric 

dental practice. The clinical considerations are not the only factors 
to influence the care provided for dentists’ treatment decisions. 
Attendance patterns affect the treatment provided to children as does 
health-care policy and the system within which the child receives the 
dental care. Also the parents’ wishes concerning the treatment of their 
children can play an important role on dentist’ treatment/extraction 
decisions whose name is social indications [6].

Previous studies have shown that dental caries and periodontal 
disease are the main causes of tooth extraction in several countries. 

Caries: Dental caries appears to be the main cause of tooth 
extraction in a large number of research with the following percentages: 
59.0% [1], 45% [11], 51% [12], 49.0% [13], 55.3% [14], 43.7% [3], 31% 

Figure 1. Distribution of extraction reasons.

Gender Male 
n (%)

Female 
n (%)

TOTAL
n (%)

Caries 566 (40.2) 457 (32.5) 1023 (72.8)
Orthodontics 1 (0.07) 3 (0.21) 4 (0.2)
Trauma 52 (3.7) 32 (2.2) 84 (5.9)
Periodontal 3 (0.21) 0 (0) 3 (0.2)
Eruption 127 (9) 83 (5.9) 210 (14.9)
Treatment failure 15 (1.06) 9 (0.6) 24 (1.7)
Other reasons 23 (1.63) 34 (2.4) 57 (4,04)
TOTAL 787 (56) 618 (43.9) 1405 

Table 1. Distribution of extraction reasons according to gender.

Age 3 yrs
n (%)

4 yrs
n (%)

5 yrs
n (%)

6 yrs
n (%)

7 yrs
n (%)

8 yrs
n (%)

TOTAL
n (%)

Caries 1 
(0.07)

27 (1.9) 102 
(7.2)

158 
(11.2)

301 
(21.4)

434 
(30.8)

1023 
(72.8)

Orthodontics 0 2 (0.14) 0 0 0 2 (0.14) 4 (0.28)
Trauma 1 

(0.07)
7 (0.49) 8 (0.56) 24 (1.7) 24 (1.7) 20 (1.42) 84 (5.9)

Periodontal 0 2 (0.14) 0 0 0 1 (0.07) 3 (0.2)
Eruption 0 1 (0.07) 2 (0.14) 16 (1.14) 63 (4.48) 128 

(9.11)
210 (14.9)

Treatment 
failure 

0 0 1 (0.07) 4 (0.28) 9 (0.64) 10 (0.71) 24 (1.7)

Other reasons 0 0 3 (0.21) 5 (0.35) 7 (0.49) 42 (2.9) 57 (4.04)
TOTAL 2 

(0.14)
39 (2.7) 116 

(8.2)
207 

(14.7)
404 

(28.7)
637 

(45.3)
1405

Table 2. Distribution of extraction reasons according to age.
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[6], 70.3% [15], 59.2% [16], 56.4% [17], 50.0% [18], 46.9% [19], 43.3% 

[20], 49.0% [10], 35.4% [21], 20.7% [22]   and 39.5% [23].  In this study, 
caries related extraction rates’ was found 72.8% and was higher in 
children aged 6-8 years. The reason for this, increasing level df(s), 
DMF(S) as a result of poor oral health. Primary incisor was the most 
frequently extracted tooth type among the youngest children and 
primary molars most frequently extracted tooth type from the age of 
5 years in Scandinavian study [2]. In this study, primary first molar is 
the most frequently extracted tooth type from the age of 8 years were 
found. 

Periodontal: The percentage of periodontal disease increased in 
those older than 35 years, males reported more extractions because 
of periodontal disease, and males also reported more extractions than 
females older than 35 years. These findings support some epidemiological 
studies of periodontal disease concluding that men experience more 
periodontitis than women and that as age increases the prevalence of 
severe periodontitis increases, in the same study periodontal reasons 
was found 22.1% effective for tooth extraction [14]. Ong was found that 
35.8% of the extractions were due to periodontal disease in an Asian 
population [21]. Another study in Germany showed that 27.3% of the 
extractions were due to periodontal reasons [22]. The tooth extraction 
due to periodontal disease showed a significant increase with age in 

Greek population, which is similar to previous studies [24]. Chesnutt 
et.al were found 21% tooth extraction related for periodontal disease 
[12]. In this study, it was thought that extraction due to the periodontal 
reasons was found 0.2%, because of the younger age group.

Orthodontics: The reasons for extraction among teenagers are 
usually telated to orthodontic treatment plans. There are several 
reasons for extractions of primary teeth as a part in an orthodontic 
treatment plan [2]. Montandon et al. [7], 2012 found that 5.7%, Caldas 
[15], 2000 found that 2.5% level of patients with orthodontic treatment 
plan related exctraction. In this study, orthodontics was the reason for 
extraction in 0.2% of the teeth. 

Eruption: Extraction depending on eruption problems for 6.4% 
[7]; depending on third molar eruption disorders for 3.7% [15] and 
impaction for 12.1% [14] were reported different researches. In 
this study we found 14.9% extraction, related to eruption problems. 
Especially in the transition period of mix dentition eruption problems 
are more frequent. So this will be the reason of high percentage.

Trauma: Trauma was the reason for early extraction especially 
younger age groups. There are different results about this reason as 
10.4% [2]; 2.6% [7]; 1% [15]. In this study, trauma was found 5.9%. It 
can be explained as the age of school time and children will exposed to 
trauma more in 6-8 aged group. 

Treatment Failure: Extraction related to iatrogenic factors were 
found 9.9% in Montandon et al [7], 2012 research. A failed dental 
treatments (e.g. root canal treatments) was recorded 33.4% in the 
another study [24]. Our study findings about treatment failure is 1.7%. 
This results is the lowest percentage in all studies.

Other reasons: Prosthetic indication (3.6%), and occlusal 
problems (1.1%) were found an other reasons in different researches 
[7]. Caldas et al. also evaluated other reasons for extractions such as 
prosthetic reasons (6.4%), and patients request (1%) [15]. Also few 
studies have assessed the reasons for tooth extraction based on social 
class diversities [25]. Cysts and supernumerary teeth were found an 
other reasons (4.04%) in the present study. 

Conclusions
The important factor was age for extraction decision after clinical 

prognosis in children. The results of this study indicate that caries is 
the main reason for extraction in 3-8 year-old children in Turkey. This 
result may be due to a lack of oral hygiene habits in children aged 3-8. 
The role of the dentists is quite important in maintaining the permanent 
teeth, especially in this younger aged groups. Also families and children 

Number of tooth Caries
n (%)

Orthodontics
n (%)

Trauma
n (%)

Periodontal
n (%)

Eruption
n (%)

Treatment 
Failure
n (%)

Other
Reasons

n (%)

TOTAL
n (%)

primary central 36 (2.5) 0 54 (3.8) 1 (0.07) 52 (3.7) 0 6 (0.4) 149 (10.6)
primary lateral 40 (2.8) 0 25(1.7) 1(0.07) 121 (8.6) 0 39 (2.7) 226 (16)
primary canine 13(0.9) 4 (0.28) 1(0.07) 0 0 0 7 (0.4) 25 (1.7)
primary first molar 483(34.3) 0 0 1 (0.07) 28 (1.9) 18 (1.2) 2 (0.14) 532 (37.8)
primary second molar 440 (31.3) 0 0 0 9 (0.6) 6 (0.4) 2 (0.14) 457 (32.5)
permanent central 1 (0.07) 0 4(0.28) 0 0 0 0 5 (0.35)
permanent lateral 0 0 0 0 0 0 1 (0.07) 1 (0.07)
permanent first molar 10 (0.71) 0 0 0 0 0 0 10 (0.71)
TOTAL 1023 (72.8) 4 (0.28) 84  (5.9) 3 (0.21) 210 (14.9) 24  (1.7) 57 (4) 1405

Table 3. Distribution of extraction reasons according to tooth types.

3-5 aged 6-8 aged p
n (%) n (%)

Caries (n=13434) 130 (%47,3) 892 (%77,0) 0,001**
Periodontal (n=826) 2 (%0,9) 1 (%0,2) 0,163
Orthodontics (n=826) 0 (%0,0) 4 (%0,7) 0,577
Eruption (n=926) 3 (%1,4) 207 (%29,0) 0,001**
Trauma (n=861) 16 (%7,3) 68 (%10,6) 0,164
Treatment failure (n=834) 1 (%0,5) 23 (%3,7) 0,016*
Other reasons (n=843) 3 (%1,4) 54 (%8,6) 0,001**

Chi-square, Fisher’s Exact test  * p<0.05  ** p<0.01

Table 4. Comparisons of extraction reasons according to age groups.

Female Male p
n (%) n (%) 

Caries (n=13434) 456 (%71,6) 566 (%71,0) 0,813 
Periodontal (n=826) 0 (%0,0) 3 (%0,6) 0,261
Orthodontics (n=826) 3 (%0,8) 1 (%0,2) 0,325
Eruption (n=926) 83 (%20,5) 127 (%24,3) 0,173
Trauma (n=861) 32 (%8,6) 52 (%10,7) 0,298
Treatment failure (n=834) 9 (%2,5) 15 (%3,2) 0,530
Other reasons (n=843) 34 (%9,1) 23 (%4,9) 0,015*

Chi-square, Fisher’s Exact test  * p<0.05  ** p<0.01

Tablo 5. Comparisons of extraction reasons according to gender.
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informed about oral hygiene habits are very important.   
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