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Background: The purpose of this study was to investigate the reasons for and patterns of
extraction of permanent teeth in a subset of the Saudi population.

Methods: During a 3-month period, dentists were asked to record, using a specially designed
survey form, the reasons for every extraction of a permanent tooth. The reasons for tooth
extraction were assigned to different causes, ie, dental caries, periodontal disease, eruption
problems, trauma, orthodontics, failed root canal treatment, and others. The data requested
for each extraction were: patient age, gender, nationality, and type of tooth removed and the
reason for its extraction.

Results: The highest percentage of extractions was observed in young females aged 10-30 years.
Presence of caries was observed to be the main reason for extraction (50.2%) followed by
orthodontic problems (18.2%), eruption problems (17.5%), and periodontal problems (8.2%).
The most frequently extracted posterior teeth were the third mandibular molar (19.4%), the
third maxillary molar (16.4%), the first maxillary premolar (13.2%), and the first mandibular
molar (10.9%).

Conclusion: Dental caries was found to be the most common reason for extraction of teeth.
Molar teeth were found to be the most frequently extracted, with an increased number of extracted
first premolars as a result of orthodontic treatment. The highest percentage of extractions was
observed in young females aged 10-30 years.
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Introduction
Loss of teeth continues to be a major public health problem worldwide. Many reasons
have been given to account for such extractions, including the presence of caries,
periodontal disease, orthodontic treatment, trauma, and prosthetic procedures.!™!! In
many studies, caries was reported to be the most frequent reason for tooth extraction,
followed by periodontal disease.'> However, due to advances in preventive mea-
sures, periodontal disease became the main reason for extraction only in males aged
46-65 years. Anterior teeth, especially in the mandible, represent the highest percentage
of extractions resulting from periodontal involvement.'? A variety of reasons has been
given in the literature to account for the considerable difference in maxillary tooth loss
observed between males and females. While maxillary premolars and molars in males
were mainly extracted as a result of periodontal disease, as was the case for caries, the
presence of caries was the main reason for loss of all maxillary teeth in females.!
Great variation exists in the frequency and causes of tooth extraction in different
countries. In Singapore, a survey of the reasons for tooth extraction showed that the
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percentage of teeth extracted for periodontal reasons and
caries was about the same. In patients above 40 years, an
average of 76% of teeth were lost for periodontal reasons,
while an average of 26.7% of teeth were lost for periodontal
reasons in patients under 40 years.'* In Brazil, 70% of tooth
extraction was found to be due to caries, while extraction
because of periodontal disease accounted for only 15%.' Both
caries and periodontal disease were shown to be the main
reasons for tooth extraction in the north of Afghanistan.!’
Investigation of the reasons for extraction at four dental
practices in southern Wales showed that caries was the main
reason for tooth extraction (59%) in patients attending for
routine dental treatment; and periodontal disease was the
second most common reason (29%).2 A survey carried out
in Jordan suggested that caries and its consequences are
responsible for most tooth loss in patients under 40 years
of age, while extraction because of periodontal problems
increases with age.' Another study in Jordan showed that
tooth extraction due to dental caries was distributed equally
among males and females. Those who reported irregular
tooth brushing and made fewer dental visits had significantly
more third molar teeth extracted due to caries and periodon-
tal disease compared with those who reported regular tooth
brushing and making regular dental visits.!” In Scotland,
the overall number of extractions has decreased over the
last 15 years, and premolars were the teeth most commonly
removed below the age of 21 years. This observation may
be due to an increase in orthodontic extractions in this age
group or to a decline in extractions due to caries. However,
when extractions in the population as a whole are considered,
caries and its sequelae remain the principal reason for loss
of all tooth types except for the lower incisors, which are
generally extracted for periodontal reasons.'®

Molar teeth are the most commonly extracted teeth
in Tanzania,’ and the third molar is the tooth most often
extracted in western regions of Germany.* The presence of
pain was shown to be the main reason for extraction, while
periodontal disease was the most frequent cause of tooth
extraction for people over 40 years of age.* In Hong Kong,
caries was reported to be the main reason given by dentists
for tooth extractions in all age groups.® Formation of caries
is also the most important cause of tooth extraction, and is
predicted to remain the most important challenge for the
Hungarian dental service during the upcoming decades.’
An assessment of tooth loss data from a range of countries
is essential for evaluating the adequacy of dental care, as
well as being important for the establishment of oral health
programs and understanding the various factors which cause

Table | Numbers and percentages of extracted teeth in patients
according to age group

Age group Numbers Numbers Total
(years) of extracted of extracted
teeth in males teeth in females
10-20 154 295 449
(22.3%) (34.2%) (28.9%)
21-30 160 290 450
(23.2%) (33.6%) (29%)
3140 5 130 245
(16.6%) (15.1%) (15.8%)
41-50 108 84 192
(15.6%) (9.73%) (12.4%)
51-60 101 55 156
(14.6%) (6.37%) (10%)
61-70 33 8 41
(4.78%) (0.93%) (2.64%)
>70 20 | 21
(2.89%) (0.12%) (1.35%)

Notes: x2 = | 14.111, degrees of freedom = 6, P < 0.0001.

tooth loss. The studies described here aim to investigate the
reasons for and patterns of permanent teeth extraction in the
Saudi population.

Materials and methods

The present study involved two major centers for dental treat-
ment in Riyadh city, the capital of Saudi Arabia, including
the College of Dentistry, King Saud University, and Riyadh
Dental Center, Ministry of Health. The selection of these two
centers was based on their location, representing the center
and periphery of Riyadh city, and the numbers of patients
who could be recruited into the study during a short period

Table 2 Numbers of extracted teeth in males and females
according to reasons for extraction

Reasons for extraction Male Female Total
Caries 370 410 780
(53.5%) (47.5%) (50.2%)
Failed root canal treatment 8 8 16
(1.16%) (0.93%) (1.03%)
Periodontal problems 64 64 128
(9.26%) (7.42%) (8.24%)
Trauma 2 0 2
(0.29%) (0%) (0.13%)
Eruption problems 110 163 273
(15.9%) (18.9%) (17.6%)
Orthodontic problems 102 181 283
(14.8%) (21%) (18.2%)
Preprosthetic 34 36 70
(4.92%) (4.17%) (4.5%)
Others | | 2
(0.14%) (0.12%) (0.13%)

Notes: x2 = 19.577, degrees of freedom = |, P < 0.0001.
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Table 3 Numbers of extractions according to tooth type in the maxilla and mandible

Tooth Jaw Age group, years Total
10-20 21-30 31-40 41-50 51-60 61-70 >70
Third molar Maxillary 47 99 47 23 13 | 2 232 (14.93%)
Mandibular 65 135 43 19 9 3 0 274 (17.63%)
Second molar Maxillary 4 22 19 21 I 4 2 83 (5.34%)
Mandibular 4 20 14 10 9 4 [ 62 (3.99%)
First molar Maxillary 27 29 32 21 10 3 4 126 (8.10%)
Mandibular 54 36 20 27 12 4 | 154 (9.91%)
Second premolar Maxillary 15 28 13 I I 5 2 85 (5.47%)
Mandibular 42 8 12 10 17 | 0 90 (5.79%)
First premolar Maxillary 109 37 10 13 10 4 4 187 (12.03%)
Mandibular 68 21 3 7 15 3 0 117 (7.52%)
Canine Maxillary 4 3 6 12 3 3 2 33 (2.12%)
Mandibular | 2 3 3 I 2 3 25 (1.60%)
Lateral incisor Maxillary 3 | 6 0 2 0 0 12 (0.77%)
Mandibular 0 0 6 3 14 | 0 24 (1.54%)
Central incisor Maxillary 6 7 6 5 | 2 0 27 (1.73%)
Mandibular 0 2 5 7 8 | 0 23 (1.48%)

Notes: Maxillary, XZ =220.621, degrees of freedom = 42, P < 0.0001; mandibular, X?=348.727, degrees of freedom =42, P < 0.001.

of time. The study design and survey were approved by the
College of Dentistry Research Center. Dentists recruited
for the study were randomly selected from the workers list
at the two centers. The dentists selected were interviewed and
the objectives of the study and survey were discussed with
them. Participating dentists were asked to record the reasons
for permanent teeth extraction at their clinics on a specially
designed survey form that included patient’s details such as
age, gender, and tooth type. All Saudi patients who needed
dental extraction were included in the study. The survey form
consisted of a single page and was designed to be as simple as
possible. The reasons for tooth extraction were assigned as:
dental caries, periodontal disease, eruption problems, trauma,
orthodontics, failed root canal treatment, and miscellaneous.
Other data requested for each extraction included patient age,
gender, nationality, type of tooth removed, and the reason
for extraction. Data were collected over a 3-month period
and analyzed descriptively using Statistical Package for
Social Sciences version 17 software (SPSS Inc, Chicago,
IL, USA), and a comparison of different factors was done
using the Chi-square test.

Results

The survey questionnaire data concerning the reasons for
and patterns of tooth extractions in 1554 Saudi patients
(691 males and 863 females) were analyzed over a 3-month
period at two major dental treatment centers in Riyadh city.
The numbers and percentages of teeth extracted during this
period are shown by age group in Table 1. The number of
teeth extracted was different for the different age groups,

and dental caries accounted for the majority (50.2%) of
extractions in all age groups. Orthodontic considerations
were found to be the second most common reason for
extraction (18.2%) followed by periodontal disease, which
accounted for 8.2% of all extractions (Table 2). The highest
percentage of extractions was observed in young females
aged 10-30 years.

The most commonly extracted tooth type in all age groups
was the molars (60%), followed by premolars (30.8%) and
anterior teeth (9.2%, Table 3). The most frequently extracted
posterior tooth was the third mandibular molar (19.4%), the
third maxillary molar (16.4%), the first maxillary premolar
(13.2%) and the first mandibular molar (10.9%). The tooth type
showing the lowest number of extractions was the maxillary lat-
eral incisor (0.7%, Figure 1). Premolars were mainly extracted
because of orthodontic problems (47%), while molar teeth were
extracted mainly because of dental caries (56%), followed by
eruption problems, such as impaction (27%), (Table 4).

Discussion

Tooth loss is the dental equivalent of mortality. The end result
of oral disease can reflect both the patient’s own attitude
to dental hygiene and the availability and accessibility of
oral health care. Little is known about the reasons for and
pattern of tooth extraction in the Saudi population. It has
been shown in a previous study that 62% of extractions of
permanent and primary teeth in Saudi Arabia were due to
caries, with periodontal disease being the main reason for
extraction in patients over 40 years of age.' In the current
study, the percentage of teeth extracted due to caries was

Clinical, Cosmetic and Investigational Dentistry 2013:5

submit your manuscript 53

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Alesia and Khalil

Dove

25 A~
20 -
>
@ 15 1
]
c
(<]
3]
S
[9)
o 10 -
5_ I I
O T T T T T 1
Maxillary 3rd Mandibular 3rd Maxillary 1st Mandibular 1st Maxillary 1st Mandibular 1st
molar molar molar molar premolar premolar
Teeth

Figure | Percentages of most commonly extracted posterior teeth.

50.2%, with more extractions because of caries in females
compared with males. The higher percentage of extractions
in females may be due to their commitment to managing
dental problems compared with males. The percentage
of extraction of teeth due to caries in the literature ranges
from 20% to 60%.!31417:182022 A recent statistical analysis
by the Central Department of Statistics and Information
of Saudi Arabia showed that more than 75% of the Saudi
population is aged 0—39 years and that this young generation
has benefited from preventive programs implemented by
many dental schools and governmental hospitals.” Although
periodontal disease has been shown to be the second major
reason for tooth extraction in many studies,'*!82%2 the pres-
ent study shows that extraction for orthodontic problems
was the second major reason for tooth extraction among

Saudis (Figure 2). These findings are similar to those of
a study conducted in Jordan, and could be related to the
increasing interest in esthetic considerations in the general
population.”® Many studies have shown that the molars
are the most commonly extracted teeth.'>!* Wahab, for
example, showed that of all teeth extracted due to caries,
molars were the most frequently extracted (56.9%).% In the
present study, extraction of molar teeth accounted for 60%
of all extractions, followed by extractions of premolars and
anterior teeth. Extraction of these molars was mainly due to
the presence of caries and eruption problems, followed by
periodontal disease. Extraction of anterior teeth was mainly
due to caries and periodontal disease, followed by prepros-
thetic considerations, and mandibular anterior teeth were
extracted more frequently than maxillary teeth. The most

Table 4 Numbers and percentages of extractions according to reasons for extraction and tooth type

Tooth type Jaw Reason of extraction Total
Caries Failed RCT Perio Trauma Eruption Ortho Preprosthetic Others

Molar Maxillary 256 2 32 0 99 27 18 | 435 (27.99%)
Mandibular 274 7 24 0 156 28 6 | 496 (31.92%)

Premolar Maxillary 123 5 12 0 5 129 7 0 281 (18.08%)
Mandibular 73 | 7 0 7 98 12 0 198 (12.74%)

Canine Maxillary 17 0 6 0 5 | 4 0 33 (2.12%)
Mandibular |1 0 8 | | 0 4 0 25 (1.60%)

Incisor Maxillary 14 | 15 | 0 0 5 0 36 (2.31%)
Mandibular 12 0 24 0 0 0 14 0 50 (3.21%)

Abbreviations: RCT, root canal treatment; Perio, periodontal; Ortho, orthodontal.

submit your manuscript

54

Dove

Clinical, Cosmetic and Investigational Dentistry 2013:5


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Extraction of permanent teeth in a subset of the Saudi population

300 ~

250 A

200

150

100 -

50 -

Numbers of extracted teeth

[ Caries
B Perio

B Ortho

Tooth

Figure 2 Numbers of extracted upper and lower teeth due to caries, periodontal disease, and orthodontic reasons.
Abbreviations: Max, maxillary; mand, mandibular; Perio, periodontal; Ortho, orthodontic.

frequently extracted tooth was the third mandibular molar
followed by the third maxillary molar and first premolar.
The majority of extractions of third molars occurred in the
age group 21-30 years (48.2%), while most of the extracted
first premolars (58%) occurred in the age group 10-20 years.
Such data for tooth loss in developing countries provides
information related to dental health status in young people
and may serve as baseline data for evaluation of future dental
health programs. Moreover, the pattern of tooth loss has been
generally regarded as one of the most important measures
needed for assessing the standards, availability, and utiliza-
tion of both curative and preventive dental care in a given
population. Compared with a previous study conducted by
Farsi in 1992" reporting the reasons of extraction in Saudi
Arabia, the reasons for extraction may have changed in this
country over recent years. Although caries remains the lead-
ing cause of tooth extraction, there has been an increase in
the extractions currently carried out for orthodontic reasons
which may reflect patient concerns.

Conclusion

Within the limitations of the present study, the results
indicate that caries and orthodontic considerations are the
main reasons for tooth extraction in Saudi patients. When
compared with a previous study in Saudi Arabia, the results
of the current study show that there has been a reduction in
extractions due to caries, which may be due to implementa-
tion of various preventive programs. Molar teeth are the
most frequently extracted, with an increased number of first

premolars extracted resulting from orthodontic treatment.
In conclusion, further preventive programs need to be
implemented in order to decrease extraction of teeth for the
common reasons discussed here.
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