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Treatment method and restorative material preferences of dental 
practitioners

ABSTRACT
Objective: The present study is aimed to investigate the preference profiles of treatment methods used by private dental practitioners 
in Ankara for deep carious lesions of mature permanent teeth. Methods: Private dental practitioners (general/specialist), in five 
districts of Ankara, were provided with a questionnaire comprising demographic characteristics and their preferred treatment methods 
for two simulated clinical cases related to deep caries excavation technique for anterior (Case A) and posterior, permanent teeth 
(Case B) with restorative material choices. The questionnaire was delivered personally to the participants who accepted the invitation. 
Documentation was retrieved back at another appointment after 1–3 weeks intervals. Data were analyzed using frequency analysis 
and Chi‑square tests. Results: A total of 371 dentists, aged 25–69 years, took part in the study representing a response rate of 51.38%. 
Valid responses were 328 (168 males and 160 females) due to incomplete questionnaires. In Case A, complete caries excavation was 
the preferred treatment method (62.5%) followed by stepwise excavation (28.4%). Dentists, who had an excessive workload, indicated 
a stepwise excavation treatment significantly less than the dentists who had less workload (P = 0.001). In Case B, the preferences were 
narrowly distributed between complete caries excavation (50.9%) and stepwise excavation (42.4%). Composite restoration (31.7%) 
was more selected than amalgam (27.1%) with complete excavation technique. Workload has no effect on the treatment options of 
the posterior tooth with deep dentin caries. Conclusion: Dentists mostly adopted traditional caries removal technique. There is no 
uniform treatment method of deep carious lesions among dentists in anterior and, especially in posterior regions in Ankara, Turkey.
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INTRODUCTION

The treatment of deep carious lesions presents a 
significant challenge to the practitioner because of the 
risks for the pulpal exposure and postoperative pulpal 
complications that jeopardizes the vitality of the tooth.[1] 
The traditional management of deep dentin caries is 
removing of all infected and affected dentin to prevent 
further cariogenic activity to provide a well‑mineralized 
base of dentin for restoration.[2]

In recent years, with the advent of dental materials and 
the subsequent developments in minimal cavity design, 

this widely accepted principle has been challenged and 
is now considered as a too destructive method for caries 
removal.[3,4] It is clear that when the remaining dentin 
tissue is reduced, the risk of pulp pathology and loss of 
vitality are higher.[5]

There are several techniques available for removing decayed 
tissue and restoring the tooth. Currently, other than direct 
complete caries excavation, two main techniques have 
been advocated as stepwise excavation and partial caries 
removal.[6] Stepwise excavation is a technique by which 
caries is removed in two separate procedures. In the 
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first procedure, only the peripheral caries is completely 
removed, but no attempt is made to remove soft carious 
dentine on the pulpal wall, due to the risk of pulp 
exposure.[7] It is suggested that after 2–24 months, the 
cavity is re‑opened, the remaining caries is excavated, and 
the tooth is restored permanently.[8] Partial caries removal 
is a technique where incomplete caries removal is followed 
immediately by placement of a final restoration.[6] In many 
studies, direct complete caries excavation was the preferred 
treatment method[9‑11] and has been regarded as the gold 
standard in cavity preparation.[12]

Several studies were published comparing complete or 
stepwise excavation,[13] or treatment preferences of dentists 
in the case of deep dentin caries.[9‑11] Bjørndal et al.[13] tested 
the effects of stepwise versus direct complete excavation 
and recommended stepwise excavation approach for 
managing deep caries lesions. To the best of our knowledge, 
there was no study about treatment preferences of deep 
dentin caries of private practicing dentists working in 
Turkey. In addition, no study has assessed both treatment 
preferences and a restorative material selected.

The present study is aimed to investigate the preference 
profiles of caries removal methods used by private dental 
practitioners in Ankara for vital and nonsymptomatic 
permanent anterior, premolar, and molar teeth with deep 
carious lesions. In addition, evaluation of the restoration 
material preferences of dentists in posterior region for 
complete caries removal was tried to be revealed.

METHODS

This study used the data of a questionnaire to evaluate 
the preference profiles of private dental practitioners in 
Ankara, the capital of Turkey. This descriptive survey 
was reviewed and approved by the Committee of the 
Ethics of Noninterventional Human Experimentation. 
Verbal consent procedure was approved by the Ethics 
Committee, and informed verbal consents for the 
interviews were obtained from all participants after 
providing a clearly explained study protocol. This 
research has been conducted in full accordance with 
the “World Medical Association Declaration of Helsinki.”

Pilot study
Prior to the application of the study, the questionnaire was 
provided to 10 dental lecturers working at the Department 
of Restorative Dentistry, Faculty of Dentistry. Then, a pilot 
study was performed with 20 dentists to test its suitability 
in Kirikkale, a neighbor city of Ankara. After evaluating the 
responses received from the dentists, the questionnaire 
was considered appropriate to be used in this survey.

This study was conducted in five central districts of 
Ankara (Keçiören, Çankaya, Altındağ, Yenimahalle, 
Mamak), where 1077 private practitioners have been 

residing. A 155 practitioners were excluded because 
they were no longer practicing clinical activities, and 148 
were excluded because they refused participation, and 
27 were not included because the questionnaires were 
not retrieved back. One hundred and seventy‑six dentists 
could not be approached following 1–3 visits.

General dental practitioners and specialists (a dentist 
with a Ph.D. degree is recognized as a specialist) were 
reached by phone at their dental practices, where they 
currently work and were invited to participate. Instead 
of face‑to‑face meetings during first visits, a structured 
questionnaire was delivered personally to the participants 
who accepted the invitation. Documentation was retrieved 
back at another appointment after 1–3 weeks intervals. If 
they failed to provide information after three on‑site visits, 
the dentists were excluded from the study. The obtained 
information was kept confidential and anonymous during 
data processing.

The questionnaire asked for the following information: 
Dentist identification, including sex, age, graduation 
year, and educational qualifications (general dental 
practitioner or specialist). In this part of the questionnaire, 
participants were asked to answer treatment assessment 
and justification for two simulated clinical cases; the 
simulated clinical cases were composed of young patients 
with no complex medical history or use of medications, 
reporting the occurrence of pain provoked by chewing 
or by cold in posterior teeth as their main complaint. 
Descriptions of the physical examination and periapical 
radiographs were also explained. The teeth were one 
permanent anterior (Case A) and one permanent 
molars (Case B) with the following descriptions: Primary 
deep carious lesion (lesion depth >2/3 of dentinal 
thickness, radiographically assessed); presence of soft, 
wet, and yellowish or brownish dentin; positive pulp 
sensitivity tested by electrical stimulation; no sensitivity 
to percussion; no history of spontaneous pulpal pain; and 
absence of apical pathosis observed through radiographic 
examination. When complete caries excavation was 
picked, Case B divided into two subgroups as Case B1 
representing complete caries excavation accompanied 
with permanent composite resin restoration, and B2 
representing complete caries excavation accompanied 
with permanent amalgam restoration. The answers 
were classified and coded by one investigator (UKV), 
checked by the senior researcher (SG) and by the 
epidemiologist (BGD).

Statistical methods
Statistical analyses were conducted using the SPSS 
Statistics (21.0 IBM SPSS statistics, version 21.0; 
IBM Corp., Armonk, NY, USA) computer program. 
A Chi‑square test was used to analyze the differences 
between responses for each clinical case. P = 0.05 was 
considered as significant.
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RESULTS

A total of 371 dentists took part in the study representing 
a response rate of 51.38%, but 43 dentists excluded from 
the study due to in completed questionnaires. Workload 
and lack of time were the reason given for not responding 
questionnaire. Overall, the completed questionnaires were 
obtained from 328 dentists (160 women and 168 men), 
aged 25–69 years; 28.4% of them were specialists.

Case A
Ten participants who indicated that they never 
performed restorative treatments were excluded from 
the statistical analyses. Younger dentists who have been 
actively working for 11–20 years (P = 0.012) and female 
dentists (P = 0.012) significantly indicated the complete 
caries excavation treatment. Overall, the most commonly 
indicated procedure was complete caries excavation, 
followed by stepwise excavation, root canal therapy, 
and pulp therapies (direct/indirect pulp capping, and 
deciduous restoration). However, 7.6% of the respondents 
reported performing root canal therapy [Table 1]. 
Dentists, whose workload is in excess, indicated a 
stepwise excavation treatment significantly less than the 
dentists who had less workload (P = 0.001).

Case B
Table 2 shows the proposed treatments for Case B. The 
percentage of total caries excavation (50.9%) which is 
the most commonly indicated method with composite 
resin or amalgam restoration that is followed by stepwise 
excavation, root canal therapy, and pulp therapies 
(direct/indirect pulp capping, and deciduous restoration). 
The experience was the only variable influencing 

treatment decision. Dentists, working actively more 
than 20 years, indicated total caries excavation with 
amalgam restoration significantly less than composite 
restoration (P = 0.007) and chose stepwise excavation 
treatment more than other treatment options (P = 0.009).

However, there was no significant relationship between 
workload and choosing of stepwise caries excavation 
(P = 0.457).

DISCUSSION

Although data, for the year of 2012 including telephone 
number and contact information of private practicing 
dentists, was provided by the Turkish Dental Association 
for five districts of Ankara city, approximately one‑third 
of practitioners had not been approached initially. 
Therefore, it is reasonable to assume that the present 
sample, with a response rate of 51.38%, might be 
representative for making conclusions about treatment 
preferences of deep caries among dentists of Ankara.

Several studies have been conducted to examine the 
response of pulp to different treatment modalities. Orhan 
et al.[14] conducted a clinical study comprising 154 teeth 
that had deep carious lesions with no preoperative 
signs and symptoms of irreversible pulpitis. They found 
a statistically significant difference between indirect 
pulp therapy and direct complete excavation groups 
in terms of pulp exposure and reported indirect pulp 
therapy in both primary and young permanent teeth can 
be used successfully with a one or two visit approach. 
Bjørndal et al.[13] tested the effects of stepwise versus 
direct complete excavation. One year after the procedure 
had been carried out in 314 adults; they recommended 
stepwise excavation approach for managing deep caries 
lesions. Leksell et al.[15] assessed the prevalence of 
pulp exposure after stepwise versus direct complete 
excavation of permanent posterior and reported that 
the difference was statistically significant. A Cochrane 
review,[16] published in 2006, indicated that no evidence 
of incomplete caries removal is deleterious. However, 
although a stepwise approach should be advocated in 
young patients that have teeth with large pulps, the need 
to re‑enter the cavity must be questioned.

The present study showed that most clinicians continue 
to follow the principles of traditional operative dentistry 
by removing all softened dentin using complete caries 
excavation technique before the final restoration. 
Nevertheless, complete caries excavation was indicated 
for about 62.5% of Case A, followed by stepwise 
excavation (28.4%). In Case B, complete caries excavation 
was 50.9%, and stepwise excavation was 42.4%.

In literature, conflicting results were reported on 
treatment preferences of deep dentin caries in the 

Table 1: Association between independent variables 
and treatment indications for Case A (Ankara 2013)

Treatments n (%)

Complete caries 
excavation + 
permanent 
restoration

Stepwise 
excavation

Root 
canal 

therapy

Complete caries 
excavation + 

decidious 
restoration

Sex
Male 89 (55.6) 53 (33.1) 13 (8.1) 1 (0.6)
Female 116 (69.0) 40 (23.8) 12 (7.1) 3 (1.8)

Specialist
No 169 (63.3) 77 (28.8) 24 (9.0) 4 (1.5)
Yes 36 (59.0) 16 (26.2) 1 (1.6) ‑

Experience 
(year)
≤10 91 (67.4) 33 (24.4) 6 (4.4) ‑
11‑20 64 (69.6) 17 (18.5) 9 (9.8) 3 (3.4)
21‑30 36 (51.4) 30 (42.9) 8 (11.4) ‑
≥31 14 (45.2) 13 (41.9) 2 (6.5) 1 (3.4)

Total* 205 (62.5) 93 (28.4) 25 (7.6) 4 (1.2)

*Participants, reported never performing restorative treatments, excluded from 
the analyses (n=10). Multiple responses are available
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absence of pulpal exposure and no symptoms. A study 
from the US[10] showed that complete caries excavation 
was still preferred by 62%, and partial caries excavation 
was used by 18% among the American respondents. 
A study from Southern Brazil[11] reported that the most 
commonly indicated procedure was direct complete 
excavation in posterior region (71.1%), followed by 
stepwise excavation (17.6%). These results did not 
correlate with the results of the present study. However, 
partly comparable results with the present study were 
observed in a study published in 2013 evaluating the 
Northern Norway dentist population.[9] In this survey, 
49% of respondents would use complete caries excavation 
method whereas 45% would use stepwise excavation.

Although direct complete excavation appears to be 
a single appointment intervention, which, therefore, 
makes it the choice procedure of government and public 
health professionals,[13,15,17] the poor prognosis and the 
consequent need for endodontic treatment should be 
matters taken into account by practitioners. Endodontic 
treatment, besides being a more invasive and radical 
therapy, is a complex, costly, and protracted procedure 
that demands the use of more advanced technology and 
specialized training. However, 25 dentists indicated root 
canal therapy for Case A and 19 for Case B. Statistical 
data obtained from the Turkish Dental Association[18] 
(in 2012) show that the public health services performed 
5.6% root canal therapies of all dental procedures. This 
limited access to secondary care in the public health 
service could be one of the reasons for the high prevalence 
of tooth loss observed in Turkey. Tooth extraction was 
22.79% of all dental procedures in 2012.[13]

Stepwise excavation represents an alternative to avoid 
pulp exposure and its consequences.[15,17] Although 
this technique has been described and investigated 
scientifically for over 30 years, it has not fully been 
implemented in daily clinical practice.[10] In the present 

study, almost an equal proportion of private dental 
practitioners indicated stepwise excavation in the 
posterior region. However, clinical experience reveals 
the difficulties in clearly explaining the treatment 
protocol, the doubt of the patients against reliability of 
the treatment because of the remaining carious tissue on 
the pulpal wall and unwillingness to sign the informed 
consent form. Necessity of a second appointment and 
for which not returning to the dental office to receive 
the definitive restoration leads to deterioration of the 
temporary filling and consequent caries progression 
over time and also the need of cavity reopening for 
additional excavation accompanied with increased cost 
to the patient and unwillingness to pay are some of 
the disadvantages leads to why not preferred to this 
procedure.

Clinical trials with long‑term follow‑up periods have 
demonstrated that cavity sealing is an extremely 
important factor for the success of these techniques, 
regardless of the material used.[19‑21] A study from 
Scandinavia indicated that, in posterior region, different 
restorative materials could be used for final restoration 
in different areas; the composite resin is the predominant 
material of choice in Sweden while in Denmark the 
majority of dentists preferred amalgam.[22] Only composite 
or in combination with glass ionomer cement was the 
choice of almost 80% of Norwegian dentists.[22] A study 
conducted in Northern Saudi Arabia showed that 
posterior composites were not popular among general 
dental practitioners.[23] The present study indicated that 
composite restoration was more preferred than amalgam. 
Dentists with active working time more than 20 years 
significantly less likely prefer an amalgam restoration 
followed by complete caries excavation and more likely to 
choose a stepwise excavation treatment. Although most 
of the studies have concluded that amalgam is safe[24,25] 
throughout the world, efforts are underway to phase 
down or eliminate the use of dental amalgam.[26]

Table 2: Association between independent variables and treatment indications for Case B (Ankara 2013)
Treatments n (%)

Complete caries excavation + 
composite resin restoration

Complete caries excavation + 
amalgam restoration

Stepwise 
excavation

Root canal 
therapy

Complete caries excavation + 
deciduous restoration

Sex
Male 43 (26.9) 37 (23.1) 76 (47.5) 13 (8.1) 1 (0.6)
Female 61 (36.3) 52 (31.0) 63 (37.5) 6 (3.6) 4 (2.4)

Specialist
No 80 (30.0) 76 (28.5) 121 (45.3) 18 (6.7) 5 (1.9)
Yes 24 (39.3) 13 (21.3) 18 (29.5) 1 (1.6) ‑

Experience (year)
≤10 44 (32.6) 39 (28.9) 57 (42.2) 8 (5.9) 4 (3.0)
11‑20 33 (35.9) 34 (37.0) 28 (30.4) 6 (6.5) ‑
21‑30 20 (28.6) 13 (18.6) 35 (50.0) 3 (4.3) ‑
≥31 7 (22.6) 3 (9.7) 19 (61.3) 2 (6.5) 1 (3.2)

Total* 104 (31.7) 89 (27.1) 139 (42.4) 19 (5.8) 5 (1.5)

*Participants, reported never performing restorative treatments, excluded from the analyses. Multiple responses are available
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The present study showed that the workload had no effect 
on the treatment options of posterior tooth with deep dentin 
caries. It was reported that treatment preferences were 
affected by the clinical experience of dental practitioners.
[16] Year of experience influenced treatment decisions. 
Experienced dentists indicated treatments based on the 
latest scientific evidence regarding caries excavation. 
This finding demonstrates the importance of following 
contemporary knowledge in daily clinical practice, 
especially among experienced dental practitioners.

In the clinical decision‑making process, not all dentists 
will make the same decisions when faced with the 
same clinical situation.[27,28] These differences among 
professionals are commonly accepted and described 
as natural variations in dentists’ clinical judgments. 
Variations in dentists’ clinical decisions and their 
consequences have encouraged the development of 
guidelines that aim to reduce variation and assure the 
quality of care to any patient. There are recent and 
continuous changes in knowledge of the caries treatment 
process, which is transformed every day by new scientific 
evidence, affecting how dentists make decisions about 
its diagnosis and management.

CONCLUSION

The dentists participated in this study, adopted 
traditional caries removal technique but pretty much 
stepwise excavation preference response rate concludes 
the confidence, especially among the experienced dentists 
who have been shown to favor partial caries removal 
was adopted.

Financial support and sponsorship
This study is supported by “Hacettepe University Scientific 
Research Projects Coordination Unit” (H.Ü.B.A.B, Ph.D.) 
with the thesis grant number “014D01201001”.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Ricketts D, Lamont T, Innes NP, Kidd E, Clarkson JE. Operative 
caries management in adults and children. Cochrane Database Syst 
Rev 2013;3:CD003808.

2. Thompson V, Craig RG, Curro FA, Green WS, Ship JA. Treatment 
of deep carious lesions by complete excavation or partial removal: 
A critical review. J Am Dent Assoc 2008;139:705‑12.

3. Elderton RJ. New approaches to cavity design with special reference 
to the class II lesion. Br Dent J 1984;157:421‑7.

4. Banerjee A, Watson TF, Kidd EA. Dentine caries excavation: A review 
of current clinical techniques. Br Dent J 2000;188:476‑82.

5. Wisithphrom K, Murray PE, About I, Windsor LJ. Interactions 
between cavity preparation and restoration events and their effects on 
pulp vitality. Int J Periodontics Restorative Dent 2006;26:596‑605.

6. Santamaria R, Innes N. Trial shows partial caries removal is an 

effective technique in primary molars. Evid Based Dent 2014;15:81‑2.
7. Ricketts DN, Pitts NB. Novel operative treatment options. Monogr 

Oral Sci 2009;21:174‑87.
8. Banava S. Stepwise excavation: A conservative community‑based 

dental treatment of deep caries to inhibit pulpal exposure. Iran J 
Public Health 2011;40:140.

9. 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;71:1532‑7.

10. Oen KT, Thompson VP, Vena D, Caufield PW, Curro F, Dasanayake A, 
et al. Attitudes and expectations of treating deep caries: A PEARL 
Network survey. Gen Dent 2007;55:197‑203.

11. 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;71:265‑70.

12. Ricketts D. Deep or partial caries removal: Which is best? Evid Based 
Dent 2008;9:71‑2.

13. Bjørndal L, Reit C, Bruun G, Markvart M, Kjaeldgaard M, 
Näsman P, et al. 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;118:290‑7.

14. Orhan AI, Oz FT, Orhan K. Pulp exposure occurrence and outcomes 
after 1‑ or 2‑visit indirect pulp therapy vs complete caries removal 
in primary and permanent molars. Pediatr Dent 2010;32:347‑55.

15. Leksell E, Ridell K, Cvek M, Mejàre I. Pulp exposure after stepwise 
versus direct complete excavation of deep carious lesions in 
young posterior permanent teeth. Endod Dent Traumatol 
1996;12:192‑6.

16. Ricketts DN, Kidd EA, Innes N, Clarkson J. Complete or 
ultraconservative removal of decayed tissue in unfilled teeth. 
Cochrane Database Syst Rev 2006;3:CD003808.

17. Magnusson BO, Sundell SO. Stepwise excavation of deep carious 
lesions in primary molars. J Int Assoc Dent Child 1977;8:36‑40.

18. Association TD. Statistics; 2015. Available from: http://www.tdb.
org.tr/sag_menu_goster.phpId=407. [Last cited on 2015 Apr 26].

19. Falster CA, Araujo FB, Straffon LH, Nör JE. Indirect pulp treatment: 
In vivo outcomes of an adhesive resin system vs calcium hydroxide for 
protection of the dentin‑pulp complex. Pediatr Dent 2002;24:241‑8.

20. Marchi JJ, de Araujo FB, Fröner AM, Straffon LH, Nör JE. Indirect 
pulp capping in the primary dentition: A 4 year follow‑up study. 
J Clin Pediatr Dent 2006;31:68‑71.

21. Pinto AS, de Araújo FB, Franzon R, Figueiredo MC, Henz S, 
García‑Godoy F, et al. Clinical and microbiological effect of calcium 
hydroxide protection in indirect pulp capping in primary teeth. Am 
J Dent 2006;19:382‑6.

22. Espelid I, Tveit AB, Mejàre I, Sundberg H, Hallonsten AL. Restorative 
treatment decisions on occlusal caries in Scandinavia. Acta Odontol 
Scand 2001;59:21‑7.

23. Akbar I. Knowledge and attitudes of general dental practitioners 
towards posterior composite restorations in Northern Saudi Arabia. 
J Clin Diagn Res 2015;9:ZC61‑4.

24. Fuks AB. The use of amalgam in pediatric dentistry: New insights 
and reappraising the tradition. Pediatr Dent 2015;37:125‑32.

25. Taut C. Dental amalgam: Is this the end? J Ir Dent Assoc 
2013;59:311‑7.

26. Homme KG, Kern JK, Haley BE, Geier DA, King PG, Sykes LK, et al. 
New science challenges old notion that mercury dental amalgam is 
safe. Biometals 2014;27:19‑24.

27. Bader JD, Shugars DA. Understanding dentists’ restorative treatment 
decisions. J Public Health Dent 1992;52:102‑10.

28. Pourat N, Marcus M. Variations in self‑reported provision of 
services by general dentists in private practice. J Am Dent Assoc 
2011;142:1050‑60.


