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Abstract
The aim was to find out the preferences of dentists in Iraq regarding strategies of carious tissue removal 
in management of deep carious lesions (CR) in asymptomatic teeth and how demographics (sex, years of 
experience, qualification, specialty, place of work) influences these preferences. An online questionnaire 
of two months duration was constructed and distributed randomly via social media (Facebook). The 
questionnaire’ questions investigated the demographics, CR (included non-selective removal to hard dentine 
(NS), stepwise (SW) and selective (SE) removal). 238 dentists participated in the study, 164 (69%), 56 
(23.5%) and 18 (7.5%) of respondents prefer NS, SW and SEremoval, respectively. Significantly both GDP 
and males prefer NS more than Endodontists and females (P<0.05), Percent of respondents work in private 
clinics who perform non-selective removal (53.6%) significantly lower than those who work in hospitals 
(73.6%) (p<0.01). less invasive CR significantly associated with being an endodontist or female or work in 
a private clinic (OR=2.02, CI 95% 1.02-4.0), (OR=2.04, CI 95% 1.12-3.7) and (OR=2.1, CI 95% 1.0-4.0), 
respectively. In conclusion Iraqi GDPs prefer invasive strategy of carious tissue removal in management of 
deep carious lesions. Specialty, place of work and sex of respondents affected these choices significantly.
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Introduction
The treatment of deep dentin caries is a daily 

practice for most dentists worldwide. However, there 
is no consensus in the dental profession regarding the 
best practice protocol, excavation technique, treatment 
option in the event of pulp exposure or suitable materials 
after pulp exposure. Traditionally removal of all heavily 
contaminated and demineralized dentin in deep carious 
lesions (non-selective carious tissue removal to hard 
dentine) was the aim of dentists in the case of treatment 
of deep carious lesion1, this procedure may result in a 
pulpal exposure often. Therefore, attention has brought 

to a more minimal invasive method such as stepwise 
removal and selective removal (to leathery dentin), 
which shows higher success rates and lower risk of pulp 
exposure compared to non-selective removal to hard 
dentine2,3. In these removal techniques, all peripheral 
carious dentine is removed leaving some carious tissue 
over the pulp wall before permanent restoration in case 
of selective removal at the same visit 4, but re-entry is 
needed in stepwise removal to remove the remaining soft 
dentine before permanent restoration after temporarily 
sealing period. Higher success rate of the selective 
removal compared to stepwise removal reported, 
suggesting no need for re-entry 3, 5.

There is no existing data regarding how dental 
professionals manage deep carious lesions in Iraq, the 
aim of this study was to investigate the preference of 
strategies of carious tissue removal in management of 
deep carious lesions by the dental practitioners in Iraq 
and how the respondents’ demographic variables (sex, 
years of experience, qualification, specialty, place of 
work) influences these decisions.
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Materials and Method
An online questionnaire was designed and piloted 

through staff members at College of Dentistry/University 
of Baghdad. A sample size calculation was carried out 
through population for descriptive sampling technique 
with an expected response rate between 60 and 80 
and 80% power calculation. Hence, 350 dentists were 
needed to respond. Online questionnaire was constructed 
using Google form, A section of the questionnaire 
constructed as a cover letter explaining the purpose 
of the questionnaire and emphasis on anonymity. The 
questionnaire questions investigated:

1.	 Demographics of respondent which included: sex, 
years of experience, qualification (BDS, Diploma, 
MSc and PhD), specialty (Endodontists, general 
dental practitioner (GDP) and other specialty 
(referred to as “other”)), place of work (private 
clinic or hospital).

2.	 Carious tissue removal technique (non-selective 
vs stepwise vs selective removal) in deep carious 
lesions in asymptomatic teeth.

The questionnaire was sent electronically via social 
media (Facebook) with respondents completing the 
form anonymously. The distribution was performed 
through mailing to members of certain Iraqi Dental 
Facebook groups which were assigned using a simple 
randomization‐lottery method to minimize bias in 
selection. The issue with respondents making more 
than one entry was excluded by using an IP‐protection 
protocol. The respondents were asked to choose one 
suitable answer for each question. Ethical approval 
was considered unnecessary as there was no patient 
information included, only dentists were asked about 
their preference. Responses in the Google form gathered 
as Excel sheet. The collected data was analyzed using 
the statistical package SPSS 26 (SPSS Inc., Chicago, 
IL, USA). Descriptive statistics given as frequencies (n) 
and percent (%). Chi Square test was used to investigate 
the influence of gender, qualification, specialty, place of 
work and years of experience on the choice of carious 
tissue removal strategy and treatment option after 
pulp exposure. The background characteristic variable 
was chosen as an independent variable for the binary 
multivariable logistic regression analysis. Through this, 
odds ratios (OR) and their confidence intervals (CI) were 
calculated

Results
Demographic Data: 238 dentists responded in the 

study. Table 1 shows the demographic characteristics of 
the respondents in the study.

Table 1: Demographic characteristics of the 
respondents in the study.

Categories n (%)

Sex:
a.  Females
b.  Males

100 (42%)
138 (58%)

Experience:
a.  Less than 5 years
b.  5-10 years
c.  10-20 years
d.  More than 20 years

80 (33.6%)
52 (21.8%)
62 (26%)

44 (18.4%)

Qualifications:
a.  BDS
b.  DIPLOMA
c.  MSc
d.  PhD

136 (57%)
17 (7%)
52 (22%)
33 (14%)

Specialty:
a.  General practitioner
b.  Endodontists
c.  Other specialties

116 (48.7%)
58 (24.4%)
64 (26.9%)

Place of work:
a.  Private clinic
b.  Hospital

56 (23%)
183 (27%)

n (%) = number (percentage) of respondents

Strategy of carious tissue removal in management 
of deep carious lesion in asymptomatic teeth:

164 (69%), 56 (23.5%) and 18 (7.5%) of respondents 
choose to use non-selective, stepwise and selective 
carious tissue excavation in treatment deep carious 
lesions, respectively, with statistically significant 
difference between frequencies (p< 0.001). Years 
of experience, age, qualification did not statistically 
significantly affect the decision of selection of the 
strategy used to remove carious tissue in deep carious 
lesions.

Specialty significantly affects the decision of 
carious tissue removal technique (p=0.05). Percent 
of endodontists who perform non-selective removal 
(55.2%) significantly lower than those in GDP (72.4%) 
(p<0.05) and Other (75%) (p<0.05), respectively. 
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Significantly higher percent of Endodontists perform 
stepwise removal compared to GDP (p<0.05) and Other 
(P<0.01), respectively. No differences in percentages 
of respondents who perform selective removal in all 
categories (p>0.05).

Sex significantly affect the decision of carious tissue 
removal technique (p=0.026). Significantly more males 
(75.4%) use non-selective removal compared to females 
(60%) (p<0.05). Significantly more females (32%) use 
stepwise removal compared to males (17.4%) (p<0.01). 
There was no significant difference in percentages of 
respondents who perform selective removal in different 
sex (p>0.05).

Place of work significantly affects the decision of 
carious tissue removal technique (p=0.018). Percent of 
respondents work in private clinics who perform non-
selective removal (53.6%) significantly lower than 
those who work in hospitals (73.6%) (p<0.01). Percent 
of respondents work in private clinics who perform 
stepwise removal (35.7%) significantly higher than those 
who work in hospitals (19.7%) (p<0.05). There was no 
significant difference in percentages of respondents who 
perform selective removal in private clinics (10.7%) and 
hospitals (6.5%) (P>0.05), as shown in Table 2.

Table 2: Distribution of frequencies and percentages of Strategy of Carious tissue removal among significant 
demographic categories.

Respondents
Categories

Strategy of Carious Tissue removal n (%)

Non-selective removal Stepwise removal Selective removal Total

Specialty n (%)

Endodontists
Others
GDP
Total

32(55.2%)a

48(75%)a

84(72.4%)a

164(69%)

22(37.9%)b

12(18.8%)b

22(19%)b

56(23.5%)

4(6.9%)
4(6.3%)
10(8.6%)
18(7.5%)

58(24.3%)
64(26.8%)
116(48.7%)
238(100%)

Sex n (%)

Females
Males
Total

60(60%)c

104(75.4%)c

164(69%)

32(32%)d

24(17.4%)d

56(23.5%)

8(8%)
10(7.2%)
18(7.5%)

100(42%)
138(58%)

238(100%)

Place of Work n (%)

Private clinics
Hospitals
Total

30(53.6%)e

134(73.2%)e

164(69%)

20(35.7%)f

36(19.7%)f

56(23.5%)

6(10.7%)
12(6.5%)
18(7.5%)

56(23.5%)
182(76.5%)
238(100%)

n= number of respondents, identical superscript 
small letters represent statistically significant difference 
among the relevant groups.

For the purpose of statistical analysis via binary 
multivariable logistic regression, CR categories classified 
into invasive (non-selective removal) and less invasive 
(include stepwise and selective caries removal). Results 
of regression analysis show that being an endodontist 
or female or work in a private clinic significantly 
associated with choosing a less invasive carious tissue 
removal strategy (stepwise or selective removal) in 
management of deep carious lesions (OR=2.023, CI 
1.02-4.0), (OR=2.044, CI 1.12-3.7) and (OR=2.101, CI 
1.0-4.0), respectively.

Discussion
With development of minimal invasive approaches 

in the management of deep carious lesions, it is 
important to investigate existing dentists’ attitude and 
preferences toward these approaches and to assess the 
effect of different demographic factors influencing these 
choices. Therefore, this study is the first to compare and 
analyses management of deep carious lesions in Iraq. In 
this study, social media platforms were used to distribute 
the questionnaire into targeted groups representing the 
dentist population in Iraq. Rapid and effective sharing 
of information allowed by social media widely used by 
the population 6. Daily, there are 1.52 billion active users 
of Facebook alone and 2.7 billion subscribers use social 
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media 7. This media has been suggested as an alternative 
way for communications in a survey study involving 
medical professionals to assess social media use with a 
response rate of 64% 7. This study showed a response 
rate of 68% which is satisfactory and representing the 
targeted population.

Majority of dentists who surveyed in this study 
(69%) preferred a non-selective carious tissue removal 
strategy in management of asymptomatic deep carious 
lesions and refused to leave caries under restoration. 
This decision is related to the idea that residual caries 
might progress and harm the pulp. According to the 
results, less invasive excavation method (stepwise 
and selective excavation) were chosen by 31% of the 
respondents, this result is in agreement with studies in 
United States and Brazil, reporting that only 21% 8 and 
26% 9 of dentists considered incomplete excavation of 
pulp-proximal caries. Other studies carried out in USA, 
France, Germany and Brazil showed that majority of 
dentists (60-70%) preferred non-selective carious tissue 
removal to the hard dentine in management of deep 
carious lesions even with high risk of pulp exposure 
during the excavation procedure 8-10, similar to the 
results of this study.

Reduced risk of pulp exposure and pulpal 
complications associated with in complete excavation 
(selective removal) versus complete excavation (non-
selective removal to hard dentine) has been confirmed 
recently by reviews and meta-analysis 10, 11. Although 
the idea of leaving residual caries in proximity to the 
pulp bears the fear of restoration failure, failure risk 
did not seem to be increased significantly (OR = 0.97, 
95% CI = 0.64–1.46). Therefore, current scientific 
evidence supports selective removal of caries if the 
residual carious lesion is sealed successfully with no 
indication for a considerable risk of progress 12, 13. Also, 
recent randomized clinical trial supports the advantage 
of selective removal of carious tissue in deep carious 
lesion with symptoms of reversible pulpitis using a self-
limiting excavation protocol (Carisolv gel and operating 
microscope) which maintain 90% pulp survival rate after 
one year of follow-up utilizing CBCT for radiographic 
evaluation of periapical health 4. However long-term 
follow-up of teeth excavated selectively is limited.

One of the factors that affected preference of carious 
tissue removal strategy was specialty of the respondent, 
half of Endodontists prefer less invasive CR compared 
to GDP and other specialties significantly (Table 2), 

being an Endodontist increased the probability of 
choosing less invasive method by 2 times compared to 
GDPs (OR=2.023, CI (95%)1.02-4.0). This could be 
explained by the fact that endodontists may become 
more conscious about the recent clinical guidelines 
that outline the benefits of less invasive carious tissue 
removal strategies 11, 14-16.

Also, results of this study show that females prefer 
a less invasive approach in caries excavation of deep 
carious lesions (Table 2). The preference of a less 
invasive carious tissue removal strategy was significantly 
associated with the gender “female” (OR=2.044, CI 
(95%) 1.12-3.7). This agrees with another multi-national 
survey study which found that stepwise removal was 
performed less often by male dentists 10. However other 
studies could not find such association between gender 
and CR strategy preference 17, 18.

Result of this study found that place of work 
significantly affects the decision of carious tissue removal 
technique. work in private clinics strongly associated 
with choosing less invasive Cr compared to working 
in hospitals Table 2. This disagrees with results from 
other studies which found a strong correlation between 
employment in the public sector and choosing a less 
invasive strategy 10, 18. This probably can be explained 
by lack of local clinical guidelines that promote less 
invasive carious tissue removal strategies in the public 
sector compared to the private sector in Iraq which 
have more diversity and flexibility in terms of time and 
financial consideration. Also, it seems that treatment 
decision guided by previous experience and familiarities, 
for example, dental Under and postgraduate education 
significantly affect the dentist decision regarding the 
strategy of carious tissue removal adopted, most Iraqi 
dental schools teaches the contemporary invasive 
approach of non-selective carious tissue removal to hard 
dentine.

In conclusion, majority of the surveyed dentists 
preferred invasive carious tissue removal strategies 
in excavation of asymptomatic deep carious lesions. 
Therefore, benefits of selective excavation should be 
highlighted in under- and postgraduate education to 
promote minimally invasive techniques. Less invasive 
strategies in management of deep carious lesions and 
vital pulp therapies are not common in clinical practice 
in Iraq and there is urgent need to educate GDPs the 
current scientific evidence on less invasive strategies.
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