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A B S T R A C T

Objective: Most tooth extractions are performed for dental reasons, but there are also non-

dental and nonmedical reasons for extractions; these include psychological, financial, reli-

gious, and cultural reasons as well as simply granting a patient’s request. This systematic

review was performed to examine the proportion and range of indications associated with

tooth removal in context of dental, nondental, andmedical reasons.

Methods: A search conducted using PubMed, Embase, and APA PsycINFO identified 6038

studies. Three studies (4396 extractions in total) could be included for the risk of bias

assessment and qualitative data synthesis.

Results: The reported indications for tooth extraction on dental and medical grounds

included caries with the proportion of all extractions ranging from 36.0% to 55.3%, peri-

odontitis from 24.8% to 38.1%, trauma from 0.8% to 4.4%, periapical disease from 7.3% to

19.1%, orthodontics from 2.5% to 7.2%, and other reasons from 4.5% to 9.2%. The proportion

for patient requests ranged from 3.6% to 5.9%, but specific information regarding the actual

reasons for extraction could not be determined.

Conclusion: The results suggest that caries and periodontitis are the most common indica-

tions for tooth extraction and that studies to reliably estimate the incidence of nondental

and nonmedical motivation for extraction are lacking. Given that the final decision on per-

forming or refusing extractions, whether it be based on dental, nondental, or nonmedical

reasons, largely rests with the dentist and oral surgeon, detailed guidelines are warranted.

� 2021 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.
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Table 1 – Search terms.

tooth extraction, teeth extraction, dental extraction, tooth

removal, teeth removal, tooth loss, adult, adolescent, aged, age

factors, age distribution, permanent dentition, permanent teeth,

reason, motive, cultural diversity, religious reasons, poverty,

financial reasons, social values, dental caries, complications,

DMF index, tooth fractures, impacted tooth, eruption problems,

surgery, oral surgical procedures, preprosthetic, corrective meth-

ods, pericoronitis, periodontal disease, periodontitis, complica-

tions, orthodontics, root canal therapy, endodontic problems,

dental trauma, edentulous, esthetic reasons, medical reasons,

dental foci, dental anxiety, dental fear, psychology, mental com-

petency, somatoform disorders, post-traumatic stress disorders

request, rejection, refusal to treat, ethics, etiology, trends, statis-

tics, numerical data, survey, epidemiology, therapy
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Introduction

Dental extractions are routine procedures performed by dentists

all over the world. Estimates of the proportion of tooth extrac-

tions in the total amount of dental treatments varies by country

and may differ between Western and non-Western countries.

For example, a study among 17,784 Swiss patients, ages 15 to

74 years, showed that 5.4% of all dental treatments were extrac-

tions.1 A study from Brazil found that 10.2% (n=161,812,852) of

all dental treatments between 1998 and 2012were dental extrac-

tions of permanent teeth.2 With regard to the indications for

extractions, caries is generally described as the main indica-

tion.3-8 Other indications are also reported such as periodontitis,

endodontic problems, orthodontic considerations, failure of

eruption, part of a prosthetic treatment plan,9,10 dental trauma,

aesthetic, and other medical reasons that would justify treat-

ment (eg, elimination of dental foci before immunotherapy or

radiotherapy treatment). However, up-to-date overviews and

estimates regarding the relative magnitude of reasons or indica-

tions for extractions in general are lacking, as well as reasons

concerning period, cultural background, and region.

Occasionally patients request that their dentist or oral (and

maxillofacial) surgeon remove their teeth based on dental fear

or due to financial, religious, or cultural reasons. Although these

requests may be incompatible with the “standard of care” pro-

vided by a good health care provider, the pressure on the practi-

tioner to fulfil such requests can be high.11 To this end,

professional organizations have drawn up different standards

or rules of conduct, but none of these are specifically aimed at

decisions regarding dental extractions (other than a third

molar). It can also be argued that given that dental extraction

is an irreversible treatment, it is essential that the decision-

making process of the health care professional is carefully fol-

lowed.11 Knowledge about how often these situations arise

can help develop guidelines that support dentists and oral sur-

geons in delineating ethical and legal issues and guide them in

decision-making and responding to extraction requests.

This systematic review assesses the main reasons for extrac-

tions for permanent teeth in adults. In line with this, we aim to

determine potential differences in reasons for extractions over

time and examine cultural or regional differences. A second

aim of the present study is to derive an estimate of the inci-

dence of requests for dental extraction of permanent teeth on

nondental and nonmedical grounds and the proportion of den-

tal extractions of permanent teeth on nondental and nonmedi-

cal grounds (eg, patients’ request) that were rejected.
Methods

A systematic review was performed, following the guidelines

of the Preferred Reporting Items Systematic Review and Meta-

Analysis (PRISMA) statement and using the explanation

and elaboration document.12 This review was registered

in PROSPERO (registration number CRD42020184804). The

search was conducted on November 6, 2020, in the following

databases: PubMed, Embase, and APA PsycINFO. Table 1 shows

the search terms and Supplementary file 1 shows the search

protocol that were used. For additional searching, grey litera-

ture and hand searching (eg, snowballing) were used.
Inclusion and exclusion criteria

Patients included were 18 years and older, with a request for

extraction of 1 or more permanent teeth. Only adults were

included because interest was focussed on requests of patients

themselves and not of their parents—because children up to

the age of 18 are minors, a request for extraction may not only

come from the child but also from the parent. The reason for

inclusion of patients with extractions of permanent teeth was

based on the fact that extraction of a permanent tooth is an

irreversible treatment and deciduous teeth have permanent

successors. Following this, third molars were excluded, given

that in most cases these are not essential for functioning or

aesthetics. There was no requirement as to the sample size.

Only original studies published in English, German, French,

and Dutch were selected. Animal studies were excluded.

When there was a specific sample or population, for example

those who need prosthetic or periodontal treatment, then that

study was excluded. Studies in which a limited range of cate-

gories was used (eg, caries and periodontitis only) were also

excluded because this makes interpretation difficult. When it

was unclear from a full text whether deciduous teeth or third

molars were included, then these studies were also excluded.

For assessing the quality of the studies, the risk of bias tool

for prevalence studies adapted from Hoy et al13 was used. This

instrument is easy to use and has a high interrater agreement.

Each of the 9 questions can be answered with ‘yes’ (0 points) or

‘no’ (1 point) and added up to a maximum score of 9 points. For

the summary assessment of risk of bias an overall score of 0-3

was used to indicate low risk, 4-6 moderate risk, and 7-9 high

risk. Given that there was a lack of studies with low risk of bias

we included studies with bothmoderate and high risk of bias.

Retrieval and selection

The figure illustrates the screening and selection protocol

flow diagram. The search terms were drawn up by 2

reviewers (DLMB, AdJ) and a librarian (Table 1). Duplicates

were removed followed by a first screening on title and

abstract by 2 reviewers independent of each other (DLMB,

AdJ). Any deviations were discussed until full agreement was

reached. Next, full texts were analysed from all the remaining

studies by the 2 reviewers independently. Again here, differ-

ences were discussed and resolved when a consensus was



Fig –Selection protocol.
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reached. After the full-text screening, 2 reviewers (DLMB, LD)

assessed the risk of bias. A final analysis of the included stud-

ies was carried out by 3 reviewers (DLMB, AdJ, LD).

Data extraction and synthesis

After having considered the risk of bias of the included studies

(eg, the extent to which the included studies addressed the

review objectives and made it possible to conduct a quality

assessment in terms of numbers and type of teeth extractions),

a narrative synthesis was conducted that included an investiga-

tion on the similarities and the differences between the findings

of the different studies, as well as an exploration of the different

reasons for teeth extraction identified in the included studies.

We systematically considered the results from the included

studies in terms of the number of studies, the reasons for extrac-

tions, and their results. Next, each of the included studies was

described in terms of study design, setting, population, period,

culture, and outcomes expressed as reasons for extractions and

represented as proportions with 95% CI. Acquired data sets were

transformed into a descriptive or possible statistical format to

identify similarities between studies. Reasons for differences (ie,

variability) in outcomes, study designs, populations, settings,

cultures, nations, and patient characteristics were explored, and

it was considered to what extent the results of the studies might

have been affected by factors such as methodological differen-

ces between studies or variable characteristics of the popula-

tions (ie, heterogeneity between and within studies). These
results were tabulated to identify patterns across the included

studies and to explore the need for subgroup analyses.
Results

Initially, 9982 studies were found: 4678 in PubMed, 5208 in

Embase, and 96 in APA PsycINFO. After the removal of dupli-

cates (3944), 6038 studies remained. Next, titles and abstracts

were screened and 5916 studies were excluded, whereby 122

articles remained. Reference lists of these studies were also

checked for relevant articles and unpublished manuscripts. No

additional studies were found. After full-text screening, 17

articles were excluded because of language, 2 because it was a

letter to the editor without data and 1 was excluded because it

was a review instead of an original study. Four studies could not

be retrieved, even after contacting the authors. For 2 studies, no

contact information was available. In total, 83 articles were

excluded because these did notmeet the inclusion criteria. More

specifically, studies that contained data about children (n= 54),

mentioned no age range (n=9), or noted full mouth extractions

(n=3), these were excluded because in the latter case it was

impossible to determine the reasons for extraction per tooth.

We also excluded studies in which third molars were included

(n=3). Four more studies did not fully meet our inclusion crite-

ria, for instance, in terms of age range or the fact that there were

doubts as to whether patients were younger than 18-years or

third molars had been included in the data.3,14-16 Corresponding
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authors of thementioned articles were contacted with a request

to provide the raw data from their studies. One author indicated

to no longer possess any raw data and because 3 authors did

not respond to our query despite reminders on several email

addresses, these studies were excluded. In 7 excluded articles.

only a few reasons for extractions were mentioned or specific

samples were used, 2 articles did not contain sufficient data to

draw conclusions, and in 2 others the reasons for extraction

were only given by the patient. Finally, 3 studies remained in

which their full text was analysed and examined for risk of

bias. Of all remaining studies, no study had a low risk of bias, 1

study had a moderate risk of bias,17 and in 2 studies the risk of

bias was high.18,19 Accordingly, 3 studies remained for data

synthesis yielding a total of 4396 extractions and 1896 patients

that could be included. One study was performed between

2007 and 2010 in Greece,17 1 study between 2004 and 2009 also

in Greece,18 and 1 study in 1995 in Croatia.19 A summary of

study characteristics are presented in Table 2.

Main dental reasons for extractions of permanent teeth

Three studies reported caries, periodontitis, and trauma as the

reasons for extraction.17-19 The most common reason reported

for extraction was caries with the proportions of 36.0% (95%CI,

33.8-38.3), 45.6% (95%CI, 43.7-47.6), and 55.3% (95%CI, 49.0-61.4),

and periodontitis with the proportions of 24.8% (95%CI, 19.7-

30.5), 32.1% (95%CI, 30.3-34.0), and 38.1% (95%CI, 35.8-40.4).

Other categories were trauma with the proportions of 0.8%

(95%CI, 0.1-2.7), 3.6% (95%CI, 2.7-4.5), and 4.4% (95%CI, 3.6-5.3).

Two studies reported orthodontics and other reasons as the

reasons for extraction.17,18 Another 2 studies reported periapi-

cal disease as the reason for extraction.18,19 Periapical disease

had the proportions of 7.3% (95%CI, 6.3-8.4) and 19.1% (95%CI,

14.6-24.4). Orthodontics had the proportions of 2.5% (95%CI,

2.0-3.2) and 7.2% (95%CI, 6.1-8.5). Other reasons had the propor-

tions of 4.5% (95%CI: 3.8-5.4) and 9.2% (95%CI, 7.9-10.7; Table 3).

Potential differences in indications for extractions over time
and per region (eg, culture, country)

A further breakdown regarding differences over time or dif-

ferent cultural contexts was impossible. For example, 2 out of

3 studies were performed in the same year and region.

The probable incidence of a request for dental extraction of
permanent teeth on nondental and nonmedical grounds

In 2 studies patient requests were reported.17,18 In 3.6%

(95%CI, 2.9-4.4; n = 100) to 5.9% (95%CI, 4.9-7.1; n = 89) of the

cases nondental and nonmedical reasons (ie, “patient reques-

ts”) were given as an explanation regarding teeth extractions,

but these requests were not further specified. In 1 study,

patient request was not mentioned.19

The proportion of dental extractions of permanent teeth on
nondental and nonmedical grounds that are likely to be rejected

None of the included studies reported information on dental

extractions that were rejected; hence, addressing this research

question could not be answered.
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Discussion

The results of this review suggest that caries and periodonti-

tis are the main indications for dentists and oral (and maxil-

lofacial) surgeons to perform dental extractions. Other

frequent indications are trauma, periapical disease, ortho-

dontics, and other reasons. This is generally in line with pre-

vious studies, including those who did not meet the inclusion

criteria of the present review.3-10 Although it was part of our

aim to gain information on possible changes in indications

given by dentists and oral (and maxillofacial) surgeons for

extractions and how often patients ask their practitioner to

have their teeth removed over time and per region, these

questions could not be determined. It appeared that almost

5% of the extractions performed were requested by the

patient themselves. Unfortunately, the motivation of the

patient in case of patient request that contributed towards

extraction could not be specified; this, of course, could be due

to financial or cultural motives, but it is not inconceivable

that psychological reasons such as dental fear may have

played a role.

Perhaps the most interesting result of the present system-

atic review is that the issue of extractions that are carried out

by patient request per se has never properly been investigated.

In other words, on the one hand it could be argued that there

is little information to report in this area, and on the other

hand, it has been of pivotal importance to ascertain through

this review that information about nondental and nonmedical

reasons is completely missing. This is particularly remarkable

given the legal and ethical aspects underlying treatment deci-

sion and the fact that a dental practitioner or oral (maxillofa-

cial) surgeon should not simply remove 1 or more teeth

without dental necessity. Even when it is a patient’s strict

request, the practitioner may be held liable for such a treat-

ment when no pure dental necessity is present.11 It is also

unfortunate that it was impossible to derive an estimate as to

how often these requests are rejected because this issue has

also never been addressed in the literature before. The same

goes for the limited number of, and not well-defined, categories

involving the indications for extractions in the studies that

were included and analysed. For example, in the 3 studies that

were examined, a wide variety of categories or no descriptions

of categories at all were used. In 2 studies, the category “other

reasons” included impacted teeth, pericoronitis, and unspeci-

fied reasons,17,18 whereas in 1 study the same category

included impacted teeth, prosthetic, and other reasons.19 Fur-

thermore, these studies are at odds with study design (eg, ret-

rospective vs prospective, clinical study vs dental record),

inclusion criteria (ie, at least 20 teeth), or circumstances (ie,

during war). In addition, the risk of bias of the studies was gen-

erally moderate to high, whereby it is striking that retrospective

dental record studies showed a greater risk of bias than pro-

spective clinical studies or questionnaire studies.13

The present study has strengths and limitations. One of

the strengths of our systematic review compared to previ-

ously conducted clinical studies is the fact that we excluded

third molars and children. Only permanent teeth were

included because deciduous teeth have a permanent succes-

sor. Removal of deciduous teeth, therefore, is less likely to

result in long-term damage to function and aesthetics. The
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extraction of third molars was an exclusion criterion because

removal has no or little effect on aesthetics or oral function.

Thus, based on these considerations we could have obtained

important insights but due to strict inclusion and exclusion

criteria, only a limited number of studies could be included.

Thorough research revealing the actual reasons for extrac-

tion on nondental and nonmedical grounds on permanent

dentition (other than third molars) in adults is essential (ie, in

which cases such requests are honoured by extracting the

tooth and what the argument is for whether to actually per-

form the extraction). Future studies with a low risk of bias

should use multiple well-defined categories for nondental

and nonmedical reasons for extraction. Based on the current

results, our proposal would be to define the following dental

categories: caries, periodontitis, trauma, periapical disease,

orthodontics, prosthodontics, supernumerary teeth, and

medical reasons (eg, tumours). Besides these listed categories

we propose nondental and nonmedical categories including

patient requests (ie, aesthetic, psychological, financial, reli-

gious, or cultural reasons). The category psychological rea-

sons should include dental phobia although other relevant

subcategories (eg, body dysmorphic disorder, posttraumatic

stress disorder, bipolar and depressive disorders, schizophre-

nia spectrum and other psychotic disorders, somatic symp-

tom and related disorders, and neurocognitive disorders)

may also be needed. A complicating factor is that studies

aimed at assessing reasons for extractions are notoriously

difficult to carry out because the reasons given by the dentist

and oral and maxillofacial surgeon frequently reflect treat-

ment options (including their financial aspects) rather than

diseases per se.
Conclusion

In conclusion, the results of the present review show that car-

ies and periodontitis are the most common indications for

dental extraction in permanent teeth. Unfortunately, no con-

clusions can be drawn on extractions based on nondental

and nonmedical grounds. Health care professionals have to

adhere both to the principle of nonmaleficence and on the

principle of patient autonomy. This can pose dilemmas when

deciding whether or not to remove teeth.11 Given that the

final decision about performing or refusing dental extrac-

tions, whether based on either dental, nondental, or nonmed-

ical reasons, largely rests with the dentist and oral (and

maxillofacial) surgeon. Guidelines as to how to deal with

such requests are warranted.
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