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ABSTRACT

Objective: The aim of this cross-sectional study is to investigate Turkish dentists’ opinions and preferences 
regarding the management of deep carious lesions and compare them with modern dental education concepts 
as provided by dental schools. Methods: Questionnaire 1 and Questionnaire 2 were sent separately to dental 
practitioners via the Turkish Dental Association and to university department heads of restorative dentistry. The 
data obtained were analyzed using chi-square tests and one-way ANOVA tests (p < 0.05). Results: Regarding 
Questionnaire 1, most of the dentists (89.3%) responded that caries lesions should be removed completely up to the 
hard cut-off condition of the cavity floor. There was a statistically significant difference between female and male 
dentists’ preferences on less invasive treatment (p < 0.05). Female dentists prefer less invasive treatment compared 
with male dentists (p = 0.002). Relatively older dentists (mean age = 41.8) are more inclined towards complete 
caries removal even if pulp exposure is likely (p = 0.040). The results of Questionnaire 2 reveal that there is no 
association between the time spans of education at dental schools and their caries removal approach curriculum 
(p > 0.05). Most department heads of restorative dentistry prefer to apply complete caries removal (78.5%, n = 
51). Conclusion: Despite today’s curriculum encouraging less invasive caries removal techniques, most dentists 
prefer more invasive treatment options. Continuous education of contemporary dentistry could update these clinical 
treatment attitudes of dentists and improve their clinical practice.

Key words: dental caries, dental education, healthcare surveys, operative dentistry, professional practice gaps

How to cite this article: Kerimova L, Karabulut E, Yamanel K, Arhun N. The practices of treating deep cari-
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INTRODUCTION

Dental caries is an endemic oral disease, and its 
treatment has a high-cost burden.1 Despite a significant 
decline in the prevalence of dental caries in the latter 
half of the twentieth century, it remains an important 
oral disease among all age groups.2 Therefore, 
appropriate and up-to-date dental education regarding 
the management of caries lesions maintains a significant 
place in oral health.

According to current treatments concerning deep 
lesions in vital teeth, prioritizing the preservation 
of pulpal health over restoration success is strongly 
recommended to avoid potentially painful, costly, 
and invasive treatments.3 Thus, due to the destructive 
nature of traditional treatment strategies and the 
accepted opinion that complete caries removal is not 
required, minimally invasive treatment options have 

become important.4 In stepwise removal, the cavity 
is temporarily restored after carious tissue has been 
completely removed from the peripheral walls of the 
cavity, but some carious tissue is left over the pulp. 
During the re-entry appointment, the remaining 
carious tissue is removed, and permanent restoration 
is performed.3,5 It has been reported that this approach 
reduces the risk of pulpal exposure significantly 
when compared with traditional methods.6,7 Another 
method involving incomplete carious dentine removal 
is selective removal, a method in which carious 
tissue is left over the pulp, and the cavity is restored 
permanently.5,8 Recent studies have reported this 
method to have advantages over both complete 
excavation9,10 and stepwise removal.11–13 According to 
this procedure, the preservation of residual dentine 
thickness in cases of deep caries lesions is more likely 
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when soft; infected dentine is left over the pulpal wall 
rather than when it is removed.3

These current treatment approaches may not find 
a place in conventional dental education due to 
an uncertain prognosis of the remaining infected 
carious dentine sealed underneath the restoration.11 
Consequently, most dentists worldwide are skeptical of 
the incomplete caries removal concept,14–21 despite the 
evidence-based results of studies. Furthermore, it is not 
unexpected for one to observe that most graduates of 
dental schools tend to perform what they learned and 
experienced during their studies. However, it should be 
noted that dentists working in the field should update 
their practice through continuous education. 

To the best of our knowledge, no published study 
has evaluated the educational philosophy of dental 
schools in terms of deep caries management and their 
reflections on clinical practice in Turkey. Therefore, 
the objective of this cross-sectional study is to evaluate 
Turkish dentists’ opinions and preferences regarding 
the management of deep carious lesions and to 
compare their perspectives with current approaches 
as recommended by dental school curricula in Turkey.

METHODS

Ethical statement
This study was approved by the Baskent University 
Institutional Review Board and Ethics Committee 
(Project no: D-KA19/03 and D-KA20/24). This cross-
sectional study complies with STROBE (strengthening 
the reporting of observational studies in epidemiology) 
guidelines for cross-sectional studies.22

The study was performed by collecting data from two 
questionnaires (Questionnaire 1 and Questionnaire 
2), which were sent separately to dental practitioners 
and university department heads of restorative and 
operative dentistry in Turkey. 

Survey study based on questionnaire 1
The purpose of Questionnaire 1 was to evaluate the 
knowledge, attitudes, and treatment decisions of 
dentists regarding the concept of deep dentin caries. 
Questionnaire 1 was adapted from a questionnaire 
used in a previous study conducted by Schwendicke 
et al. (www.karger.com/doi/10.1159/000351662),16 and 
permission from the author and publisher was obtained. 
One researcher translated the English questionnaire 
into Turkish. This translation was then checked by 
senior lecturers. Subsequently, an independent native 
English speaker back-translated the questionnaire from 
Turkish to English in order to resolve any possible 
discrepancies or errors. 

The seven-item questionnaire was comprised of the 
following topics: 1) general information related to age, 
years of experience, and gender; 2) an assessment of 
dentin on the pulpal floor after caries removal; 3) the 
preferred treatment approach for a deep caries lesion 
in a vital, asymptomatic molar of a 20-year-old subject; 
4) a prognosis predicting the survival rate after various 
treatment options of deep caries lesions (from indirect 
pulp capping to root canal treatment, and from the most 
preventive to the most invasive option); 5) opinions 
about leaving carious tissue under restoration; 6) 
conditions and factors influencing dentists’ treatment 
decisions; and 7) the treatment plan decided upon after 
radiographic evaluation of an asymptomatic tooth 
restored six months prior restored with radiolucency on 
the pulpal floor. The questionnaire was designed with 
a closed response mode using binary, multiple choice, 
and 4-point Likert scale batteries and an optional 
question allowing the respondents to write personal 
statements. 

Pilot study for questionnaire 1
Prior to the application of the translated Questionnaire 
1, a two-phase pilot study was performed. In the first 
phase, the pilot study was conducted using lecturers, 
final-year students, and postgraduate students, with 
the objective of testing the questionnaire’s suitability 
and sufficiency (n = 45). After evaluating the responses 
and feedback, challenges related to the comprehension 
of the questions were identified, and the necessary 
modifications were made. In the second phase, 
Questionnaire 1 was transformed into an e-form. 
The feasibility and functionality of the e-form was 
tested by senior lecturers and clinical teachers of the 
Restorative Dentistry Department, Baskent University. 
Based on their feedback, the final e-questionnaire was 
completed.

Survey study based on questionnaire 2
Questionnaire 2 aimed to evaluate the existing 
curriculum of deep caries management in Turkish 
dental schools, particularly in terms of minimal 
invasive caries removal methods. It was prepared in 
consideration of Questionnaire 1 and other previously 
published studies21, 22 and converted into an e-form. The 
feasibility and functionality of the e-form was tested by 
senior lecturers and clinical teachers of the Restorative 
Dentistry Department, Baskent University. 

The seven items in Questionnaire 2 were comprised of 
the following topics: 1) general information, including 
the name of the university and education time span; 
2) an assessment of the state of the pulpal floor after 
caries removal; 3) the preferred treatment approach 
for a deep caries lesion in a vital, asymptomatic molar 
tooth of a 20-year-old subject; 4) a prognosis predicting 
the survival rate after various treatment options of 
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deep caries lesions (from indirect pulp capping to 
root canal treatment, and from the most preventive to 
the most invasive option); 5) opinions for leaving the 
carious tissue under restoration; 6) the existence of 
contemporary caries removal methods at the bachelor’s 
level of education; and 7) the existence of contemporary 
caries removal methods at the PhD level of education. 
The questionnaire was designed with closed response 
modes using binary, multiple choice, and 4-point Likert 
scale batteries.

Data collection
In collaboration with the Turkish Dental Association 
(TDA), Questionnaire 1 was emailed to dentists linked 
to the TDA in April 2019. The eligibility criteria were 
as follows: being a dentist or dental specialist; giving 
consent to participate in the study; and answering 
the questionnaire in full. A reminder email was sent 
at the end of every two-week period. After a total of 
six weeks, the survey was closed. As data protection 
guidelines prohibited participant self-identification, 
all responses were anonymous and did not contain any 
personal information.

Questionnaire 2 was sent to the department heads of 
restorative or operative dentistry in all Turkish dental 
schools between August 2020 and September 2020. 
All participants were also lecturers, gave consent to 
participate in the study, and were asked to answer the 
questionnaire in full. A reminder email was sent at 
the end of every two-week period. After a total of six 
weeks, online responses to the survey were closed.

Statistical analysis
Statistical analysis for Questionnaire 1 and Questionnaire 
2 was performed using SPSS 22.0 (IBM, Armonk, 
USA). Categorical variables were presented both 
numerically and as percentages. 

In case of doubtful, incorrect responses or missing 
data, the respondent was excluded from the assessment.
For Questionnaire 1, a chi-square test was used to 
make comparisons between genders and participants’ 
responses regarding deep carious lesion management. 
A one-way ANOVA was used to make comparisons 
between participants’ mean age, years of experience, 
and their responses regarding deep carious lesion 
management at a significance level of p < 0.05. 

For Questionnaire 2, a chi-square test was used to make 
comparisons between education time span at dental 
schools and participants’ responses regarding deep 
carious lesions management (p = 0.05).

RESULTS

Questionnaire 1 was answered by 617 dentists (314 
males [51%]; 303 females [49%]). The response rate of 
Questionnaire 1 was 3.1% of 19,640 of dentists linked 

Table 1. Distribution of respondents with respect to age, 
experience, and gender.

Demographics n %
Age 20–30 236 38.3

31–40 147 23.9
41–50 98 15.9
51–60 94 15.3
61–70 36 5.8

>70 5 0.8
Gender male 314 50.9

female 303 49.1
Year of experience 0–5 203 33

6–10 98 16
11–15 64 10.3
16–20 65 10.5
21–25 40 6.4
26–30 49 8
31–35 40 6.4
36–40 36 5.8
41–45 13 2.1

>45 8 1.3

Table 2. Distr ibution rates of Questionnaire 1 and 
Questionnaire 2 regarding preferred cut-off condition of 
dentin

Consistency Color

The results of the 
Questionnaire 1a

n = 58
9.4% soft
n = 551
89.3% hard
n = 8
1.3% not 
relevant
n = 12
18.5% soft

n = 395
64% discolored
n = 139
22.5% colored
n = 83
13.5% not relevant
n = 48
73.8% discolored

The results of the 
Questionnaire 2b

n = 51
78.5% hard
n = 2
3.1% not 
relevant

n = 4
6.2% colored
n = 13
20% not relevant

a. The results of the survey addressed to dental practitioners
b. The results of the survey addressed to the heads of Restorative 
Dentistry Departments

to the TDA. As only the e-mail addresses of the dentists 
were available via the TDA, general information 
regarding nonrespondents’ year of birth, experience, 
gender, place of practice, practice setting, and field of 
practice (specialization) were not available.

Of the responses, 616 of them were evaluated in terms 
of age and years of experience since one respondent 
entered an incorrect number. The average age of 
respondents was 38.7 years, and the average years of 
experience was 15 (Table 1).
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Table 4. Summarized results of responses of Questionnaire 1 regarding clinical scenarios with deep caries

You are treating the tooth of a 20-year-old patient with an asymptomatic, vital tooth with deep dentin caries. What 
do you do when performing caries removal in the area close to the pulp?
I remove all of 
the carious den-
tin. In the case of 
pulp exposure, I 
perform direct 
pulp capping.

I remove all of the 
carious dentin. In 
the case of pulp ex-
posure, I perform 
endodontic treat-
ment.

I remove carious tissue with an 
excavator but leave some caries 
if the pulp is likely to become 
exposed. Then, I perform stepwise 
caries removal (leave the caries 
and cover it with temporary fill-
ing; after a few weeks/months, I 
remove the caries completely).

I remove carious tissue with an excavator 
but leave some caries if the pulp is likely 
to be exposed. Then, I restore the tooth 
permanently.

35.2%
(n = 217)

17.7%
(n = 109)

28.5%
(n = 176)

18.6%
(n = 115)

You detect a radiolucency close to the pulp and suspect it to be caries. The restoration was performed six months ago 
and is clinically intact; the tooth is vital and asymptomatic.
How much do you agree with the statements below? 
a. The restoration must be renewed.
Strongly
Disagree

Disagree Agree Strongly
agree

Not specified

39.5%
(n = 244)

53.6%
(n = 331)

4.4%
(n = 27)

2.3%
(n = 14)

0.2%
(n = 1)

b. The restoration should not be intervened upon, but the patient should be followed.
Strongly
Disagree Disagree Agree Strongly

agree Not specified

2.8%
(n = 17)

4.5%
(n = 28)

32.1%
(n = 198)

60%
(n = 370)

0.6%
(n = 4)

Table 5. Summarized results of comparison among gender, years of experience, and responses regarding deep carious lesion 
management

Pulpal floor hardness Preferred clinical approach 
for 20-year-old patient with 
a vital and asymptomatic 
tooth

Opinions regarding intervention or 
monitoring of a newly restored tooth 
with radiolucency underneath

Mean Age p < 0.001 p = 0.040 p = 0.033
Year of experience p < 0.001 - p = 0.037
Gender - p = 0.002 p < 0.001

The table demonstrates only the data with statistically significant results (p < 0.05).

Questionnaire 2 was answered by 65 schools (89% 
response rate). There was no statistically significant 
difference between years of dental education and 
responses regarding caries removal methods (p > 0.05).

The majority of dentists (89.3%, n = 551) responded that 
the cavity floor should be hard and that dentin should 
be finely chopped using a bur (Table 2). Most of the 
respondents to Questionnaire 2 preferred and advised 
complete caries removal (78.5%, n = 51). 

Approximately two-thirds of the dentists agreed or 
strongly agreed that elimination of all cariogenic 
microorganisms (66.5%, n = 410) is essential to the 
prevention of caries progression. However, 58.5% 
(n = 38) of department heads disagreed or strongly 
disagreed with the elimination of all cariogenic 
microorganisms as being essential to the prevention 
of caries progression, and 78.5% (n = 51) of faculty 
representatives believed that in properly sealed cavities 

the progression of residual caries can be stopped 
(Table 3). Table 3 demonstrates that 61.5% of faculty 
representatives agreed or strongly agreed that caries 
lesions in the area close to the pulp can be left in clinical 
applications for educational purposes in undergraduate 
programs, and 64.6% of the respondents encourage 
undergraduate students to choose less invasive 
methods, followed by the monitoring of patients. 
Also, the findings show that current caries removal 
methods exist within the scope of education in 95.4% 
of institutions (Table 3). 

Table 4 and Table 5 summarize the results of 
Questionnaire 1 regarding responses to questions 
about the preferred treatment in a clinical scenario of 
a 20-year-old subject with a deep caries lesion in an 
asymptomatic tooth restored six months prior with 
radiolucency on the pulpal floor. Accordingly, 35.2% 
(n = 217) of respondents preferred complete caries 
removal, and 17.7% (n = 109) preferred performing 
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Table 6. Number and percentage of dentists predicting two-year survival rates of several treatment methods performed on a 
20-year-old patient with deep caries lesion and vital pulp

Survival Rate Results of
Questionnaire 1

Survival Rate Results of
Questionnaire 2%

0–20 21–40 41–60 61–80 81–100 Not 
specified

0–20 21–40 41–60 61–80 81–100 Not 
specified

Incom-
plete 
excavation 
close to 
pulp

20.7
(n = 128)

27.4
(n = 169)

23.7
(n = 146)

15.9
(n = 98)

7.6
(n = 47)

4.7
(n = 29)

3.1
(n = 2)

3.1
(n = 2)

16.9
(n = 11)

30.8
(n = 20)

44.6
(n = 29)

1.5
(n = 1)

Indirect 
capping

5.5
(n = 34)

12.6
(n = 78)

25.9
(n = 160)

21.2
(n = 131)

32.4
(n = 200)

2.3
(n = 14)

1.5
(n = 1)

4.6
(n = 3)

7.7
(n = 5)

18.5
(n = 12)

67.7
(n = 44)

0
(n = 0)

Direct 
capping

20.9
(n = 129)

24.3
(n = 150)

26.4
(n = 163)

18.6
(n = 115)

7.9
(n = 49)

1.8
(n = 11)

9.2
(n = 6)

15.4
(n = 10)

30.8
(n = 20)

32.3
(n = 21)

10.8
(n = 7)

1.5
(n = 1)

Root canal 
treatment

4.1
(n = 25)

4.9
(n = 30)

23.5
(n = 145)

14.1
(n = 87)

51.4
(n = 317)

2.1
(n = 13)

6.2
(n = 4)

10.8
(n = 7)

10.8
(n = 7)

26.2
(n = 17)

40
(n = 26)

6.2
(n = 4)

direct pulp capping and endodontic treatment in case 
of pulp exposure (Table 4). A smaller percentage of 
respondents (28.5% [n = 176]) preferred stepwise 
removal, and 18.6% (n = 115) accepted incomplete 
excavation and restoration of the tooth as an option 
to avoid pulp exposure. In contrast, the results of 
Questionnaire 2 revealed that most department heads 
recommended less invasive procedures, such as 
incomplete excavation (44.6%, n = 24), stepwise caries 
removal (27.7%, n = 18), or direct pulp capping (26.2%, 
n = 17) for the same clinical scenario. 

There was a statistically significant difference regarding 
treatment preference between genders (p = 0.002) in the 
results of Questionnaire 1 (Table 5). Of the respondents 
who accepted stepwise removal, 58% (n = 102 of 176) 
were female, while 64.2% (n = 70) of the respondents 
who preferred performing root canal treatment (n 
= 109) after complete removal were male. Another 
significant difference was found between the mean ages 
of participants with respect to the same question (p = 
0.040; Table 5). Relatively older dentists (mean age = 
41.8) preferred complete caries removal and initiating 
endodontic treatment even if pulp exposure was 
likely. The results regarding radiographic examination 
of a vital, asymptomatic molar tooth restored six 
months prior with a radiolucency close to pulp were 
as follows: only 41 of the 617 respondents agreed or 
strongly agreed with replacing the restoration, while 
the majority (93.2 %, n = 575) decided on continuing to 
monitor it (Table 4). There were statistically significant 
differences within the groups of genders, age, and 
years of experience regarding answers given to this 
question (p < 0.05; Table 5). Of the 41 respondents who 
selected replacement of the restoration, 27 were male 
(p < 0.001). The mean age and years of experience of 
the proponents of continuing monitoring were 49.9 (p 
= 0.033) and 27.2 (p = 0.037), respectively.

The answer ratios related to Questionnaire 1 and 
Questionnaire 2 regarding the prediction of two-year 
survival rates and possible treatment approaches 
applicable for carious tissue removal close to the pulp in 
a 20-year-old subject are demonstrated in Table 6. Half 
of the respondents (51.4%, n = 317) of Questionnaire 
1 predicted the survival rate of endodontic treatment 
as being between 81% and 100%. According to the 
results of Questionnaire 2, the highest survival rates 
were predicted for indirect capping (67.7%, n = 44) and 
incomplete caries removal close to the pulp (44.6%, n 
= 29) for the same question.

DISCUSSION

Dental caries continues to be one of the most prevalent 
diseases in society, so its treatment holds an important 
place in dental education. The aim of the present 
study was to evaluate Turkish dentists’ opinions and 
clinical preferences regarding the treatment of deep 
dentin caries and link those preferences with the 
existing curriculum of dental schools. For the last 
decade, clinical research has tended to promote current 
caries removal approaches like stepwise removal and 
selective removal due to their successful survival rates. 
Franzon et al. compared the restoration success rates of 
selective and complete caries removal methods after a 
period of 24 months and found no differences between 
these techniques;10 further, their study suggested that 
selective caries removal provides noteworthy clinical 
advantages over complete caries removal, including 
a lower incidence of pulp exposure and a shortened 
intervention time. Likewise, Maltz et al. compared 
the success rates of selective removal and stepwise 
removal methods and reported that reopening a cavity 
and performing a second excavation for preserving 
pulp vitality was not necessary because the selective 
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removal approach showed a significant improvement 
in terms of maintaining pulp vitality.11

The results of Questionnaire 1 indicate that the majority 
of Turkish dental practitioners prefer traditional 
complete removal of deep dentin caries, as they believe 
that residual caries and microorganisms may progress 
and cause pulpal complications. Nonetheless, according 
to the study results of Questionnaire 2, most dental 
schools encourage undergraduate students to apply 
incomplete caries removal in the treatment of deep 
carious lesions. Furthermore, 78.5% (n = 51) of faculty 
representatives believe that in properly sealed cavities, 
the progression of residual caries can be stopped. 
However, in a study investigating approaches for the 
treatment of carious tissues among faculty members 
at U.S. dental schools, the majority of the respondents 
also reported that the cavity floor must appear hard in 
order to assess satisfactory caries removal.21

The present study has revealed that dentistry education 
in Turkey focuses on current caries removal approaches 
in theoretical and internship clinical practices, as 
the findings show that contemporary caries removal 
methods are applied within the scope of education in 
95.4% of institutions. Furthermore, 64.6% of all faculty 
representatives encourage undergraduate students to 
apply less invasive methods and monitor the patients 
during clinical internship practices. 

Schwendicke et al.16 reported that direct pulp capping 
was commonly preferable, as a high percentage of 
dentists were prone to perform complete caries removal 
but avoided root canal treatment. In contrast, in the 
present study, 51.4% of dentists accepted endodontic 
treatment as the most successful treatment option. In 
the present study, the success and reliability of stepwise 
excavation or selective caries removal methods were 
considered doubtful by most respondents, as in 
previous studies.16,18 However, faculty representatives 
considered the highest survival rates (81%–100%) to 
be in the procedures of indirect pulp capping (67.7%, 
n = 44) and incomplete caries removal (44.6%, n = 29).

The present study has found a relationship between 
age, professional experience, and deep caries treatment 
approaches. The mean age of respondents (43.1 years) 
and years of experience (14.6 years) were significantly 
lower in the group advocating that the cut-off condition 
of the cavity floor should be hard. However, most of 
the relatively older clinicians (mean age 43.1 years) 
answered that they preferred complete excavation 
of the carious lesion and initiation of endodontic 
treatment. In contrast, younger dentists preferred to 
avoid treating soft caries lesions close to the pulp to 
avoid pulp exposure. Despite this trend, there was no 
difference between years of experience and preference 

of complete or selective caries removal methods. 
According to these results, it could be suggested that 
while relatively experienced physicians have different 
views on the treatment of deep caries with respect 
to younger specialists due to changes in the dental 
education curriculum over time, these two groups can 
agree on certain points thanks to continuous dentistry 
education and clinical experience. These findings 
contrasted partially with those of a study performed 
by Weber et al., which reported that younger dentists 
preferred less invasive caries removal methods.15

In the present study, older clinicians, irrespective 
of their experience, were found to be proponents of 
endodontic treatment in the management of deep 
caries, believing it to be the most successful treatment 
option. Another significant effect of age and experience 
was found in questions in which the participants 
were asked to evaluate the radiograph of a tooth 
with radiolucency underneath a recently performed 
restoration. The dentists who strongly disagreed with 
continued monitoring of the restoration without any 
intervention presented the highest mean age (49.9 
years) and experience (27.2 years). This conflicting 
result regarding age could be attributed to continuous 
learning on the part of older dentists. Thus, it could 
be suggested that the results of Questionnaire 1 reveal 
the importance of continuous learning programs in 
updating professional knowledge and clinical attitudes. 

Significant relations were also detected between 
dentists’ gender and preference for invasive or 
preventative approaches. Of the male respondents, 
those who disagreed or strongly disagreed with 
monitoring the patient were 67.9% (n = 19) and 82.4% 
(n = 14), respectively (p < 0.001) (Table 4). These 
findings are similar to the results of certain previous 
studies,18,23,24 while contrary to other studies.16,20

Using web-based surveys is a popular and often 
recommended method for data collection because of 
their ease of use, low cost, low time consumption, 
and accuracy.25 Although recent similar questionnaire 
studies 16,18–20,26 showed response rates ranging between 
32% and 72.8%, the low response rate of dentists to 
Questionnaire 1 was a major limitation to this study 
(3.1%, n = 617). This low rate can be explained by the 
fact that in previous studies, the surveys were sent to 
randomly selected, smaller populations, whereas in 
the present study, the survey was sent to all dentists 
registered in the TDA. The questions were based on 
current academic findings, which may have seemed 
unusual and difficult to accept for the nonrespondents. 
Additionally, the nonrespondents may have been 
hesitant to present their opinions on current techniques 
that had not been taught in most undergraduate 
programs in the past.
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CONCLUSION

Despite today’s curriculum encouraging the application 
of less invasive caries removal techniques, most of 
the dentists surveyed prefer more invasive treatment 
options. Interestingly, relatively older dentists tend to 
prefer less invasive treatments in some approaches. 
Thus, it could be concluded that continuous education 
could update dentists’ clinical treatment attitudes and 
improve their clinical practice. 

CONFLICT OF INTEREST
None.

REFERENCES

1. Schwendicke F, Par is S, Stolpe M. Cost-
effectiveness of caries excavations in different 
risk groups – A micro-simulation study. BMC Oral 
Health. 2014; 14:153. 

2. Frencken JE, Sharma P, Stenhouse L, Green 
D, Laverty D, Dietrich T. Global epidemiology 
of dental caries and severe periodontitis - A 
comprehensive review. J Clin Periodontol. 2017; 
44 Suppl 18:S94-105.

3. Schwendicke F, Frencken JE, Bjørndal L, Maltz M, 
Manton DJ, Ricketts D, Van Landuyt K, Banerjee 
A, Campus G, Doméjean S, Fontana M, Leal S, 
Lo E, Machiulskiene V, Schulte A, Splieth C, 
Zandona AF, Innes NP. Managing carious lesions: 
Consensus recommendations on carious tissue 
removal. Adv Dent Res. 2016; 28(2):58-67.

4. European Society of Endodontology (ESE) 
developed by:, Duncan HF, Galler KM, Tomson 
PL, Simon S, El-Karim I, Kundzina R, Krastl 
G, Dammaschke T, Fransson H, Markvart M, 
Zehnder M, Bjørndal L. European Society of 
Endodontology position statement: Management 
of deep caries and the exposed pulp. Int Endod J. 
2019; 52(7):923-34.

5. Innes N, Schwendicke F, Frencken J. An agreed 
terminology for carious tissue removal. Monogr 
Oral Sci. 2018; 27:155-61.

6. Bjørndal L, Reit C, Bruun G, Markvart M, 
Kjaeldgaard M, Näsman P, Thordrup M, Dige 
I, Nyvad B, Fransson H, Lager A, Ericson D, 
Petersson K, Olsson J, Santimano EM, Wennström 
A, Winkel P, Gluud C. Treatment of deep caries 
lesions in adults: randomized clinical trials 
comparing stepwise vs. direct complete excavation, 
and direct pulp capping vs. partial pulpotomy. Eur 
J Oral Sci. 2010; 118(3):290-7.

7. Bjørndal L, Fransson H, Bruun G, Markvart M, 
Kjældgaard M, Näsman P, Hedenbjörk-Lager A, 
Dige I, Thordrup M. Randomized clinical trials 
on deep carious lesions: 5-year follow-up. J Dent 
Res. 2017; 96(7):747-53.

8. Innes NP, Frencken JE, Bjørndal L, Maltz M, 
Manton DJ, Ricketts D, Van Landuyt K, Banerjee 
A, Campus G, Doméjean S, Fontana M, Leal S, Lo 
E, Machiulskiene V, Schulte A, Splieth C, Zandona 
A, Schwendicke F. Managing carious lesions: 
Consensus recommendations on terminology. Adv 
Dent Res. 2016; 28(2):49-57.

9. Maltz M, Alves LS. Incomplete caries removal 
significantly reduces the risk of pulp exposure 
and post-operative pulpal symptoms. J Evid Based 
Dent Pract. 2013; 13(3):120-2.

10. Franzon R, Guimarães LF, Magalhães CE, Haas 
AN, Araujo FB. Outcomes of one-step incomplete 
and complete excavation in primary teeth: A 
24-month randomized controlled trial. Caries Res. 
2014; 48(5):376-83.

11. Maltz M, Garcia R, Jardim JJ, de Paula LM, 
Yamaguti PM, Moura MS, Garcia F, Nascimento 
C, Oliveira A, Mestrinho HD. Randomized trial of 
partial vs. stepwise caries removal: 3-year follow-
up. J Dent Res. 2012; 91(11):1026-31.

12. Carvalho JC, Dige I, Machiulskiene V, Qvist 
V, Bakhshandeh A, Fatturi-Parolo C, Maltz 
M. Occlusal caries: Biological approach for its 
diagnosis and management. Caries Res. 2016; 
50(6):527-42.

13. Hoefler V, Nagaoka H, Miller CS. Long-term 
survival and vitality outcomes of permanent teeth 
following deep caries treatment with step-wise and 
partial-caries-removal: A Systematic Review. J 
Dent. 2016; 54:25-32.

14. Oen KT, Thompson VP, Vena D, Caufield PW, 
Curro F, Dasanayake A, Ship JA, Lindblad A. 
Attitudes and expectations of treating deep caries: 
A PEARL Network survey. Gen Dent. 2007; 
55(3):197-203.

15. Weber CM, Alves LS, Maltz M. Treatment 
decisions for deep carious lesions in the Public 
Health Service in Southern Brazil. J Public Health 
Dent. 2011; 71(4):265-70.

16. Schwendicke F, Meyer-Lueckel H, Dörfer C, Paris 
S. Attitudes and behaviour regarding deep dentin 
caries removal: A survey among German dentists. 
Caries Res. 2013; 47(6):566-73.

17. Stangvaltaite L, Kundzina R, Eriksen HM, 
Kerosuo E. Treatment preferences of deep carious 
lesions in mature teeth: Questionnaire study 
among dentists in Northern Norway. Acta Odontol 
Scand. 2013; 71(6):1532-7.

18. Schwendicke F, Stangvaltaite L, Holmgren C, 
Maltz M, Finet M, Elhennawy K, Eriksen I, 
Kuzmiszyn TC, Kerosuo E, Doméjean S. Dentists’ 
attitudes and behaviour regarding deep carious 
lesion management: a multi-national survey. Clin 
Oral Investig. 2017; 21(1):191-8.

19. Crespo-Gallardo I, Martín-González J, Jiménez-
Sánchez MC, Cabanillas-Balsera D, Sánchez-
Domínguez B, Segura-Egea JJ. Dent ist´s 
knowledge, attitudes and determining factors of 
the conservative approach in teeth with reversible 



Journal of Dentistry Indonesia 2022, Vol. 29, No. 2, 96-103

104

pulpitis and deep caries lesions. J Clin Exp Dent. 
2018; 10(12):e1205-15.

20. Alnahwi TH, Alhamad M, Majeed A, Nazir 
MA. Management preferences of deep caries in 
permanent teeth among dentists in Saudi Arabia. 
Eur J Dent. 2018; 12(2):300-4.

21. Nascimento MM, Behar-Horenstein LS, Feng X, 
Guzmán-Armstrong S, Fontana M. Exploring 
how U.S. dental schools teach removal of carious 
tissues during cavity preparations. J Dent Educ. 
2017; 81(1):5-13.

22. von Elm E, Altman DG, Egger M, Pocock SJ, 
Gøtzsche PC, Vandenbroucke JP; STROBE 
Initiative. The Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) 
Statement: Guidelines for reporting observational 
studies. Int J Surg. 2014; 12(12):1495-9.

23. Riley JL 3rd, Gordan VV, Rouisse KM, McClelland 
J, Gilbert GH; Dental Practice-Based Research 

Network Collaborative Group. Differences in male 
and female dentists’ practice patterns regarding 
diagnosis and treatment of dental caries: Findings 
from The Dental Practice-Based Research 
Network. J Am Dent Assoc. 2011; 142(4):429-40.

24. Hatipoglu Ö. Factors affecting the decision-
making of direct pulp capping procedures amongst 
Turkish dental practitioners. Eur Endod J. 2018; 
3(3):167-73. 

25. Sebo P, Maisonneuve H, Cerutti B, Fournier 
JP, Senn N, Haller DM. Rates, delays, and 
completeness of general practitioners’ responses to 
a postal versus web-based survey: A randomized 
trial. J Med Internet Res. 2017; 19(3):e83.

26. Croft K, Kervanto-Seppälä S, Stangvaltaite L, 
Kerosuo E. Management of deep carious lesions 
and pulps exposed during carious tissue removal 
in adults: A questionnaire study among dentists in 
Finland. Clin Oral Investig. 2019; 23(3):1271-80.

(Received November 22, 2021; Accepted June 5, 2022)


	The Practices of Treating Deep Carious Lesions Compared with the Dental Curriculum in Turkish Dentistry
	Recommended Citation

	The Practices of Treating Deep Carious Lesions Compared with the Dental Curriculum in Turkish Dentistry

