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ABSTRACT:
Aim: The aim of this study was to investigate dentists’ options of treatments (TO) and materials (MO) used to manage
exposed pulps that occur during deep caries removal in asymptomatic permanent teeth, and how background characteristics
of dentists influence these options. Material and Methods: A web-based questionnaire was constructed and distributed
randomly. The questionnaire’ investigated background characteristics, TO (direct pulp capping [DPC], root canal treatment
[RCT], and partial and full pulpotomies) and MO (calcium hydroxide, TheraCal, MTA, and Biodentine). Results: Gender
was statistically significantly related to the preference of treatment options (p = 0.04), and no statistically significant
difference was found between females and males (p >0.05). Only FP was preferred by males (4.3%) significantly more than
by females (0%) (p = 0.0096). Conclusion: Vital pulp therapy and the use of MTA or Biodentine to manage exposed pulps
are not performed routinely by general dental practitioners, non-academician, females, and dentists with bachelor’s degrees
in dental surgery.
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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 or materials in the event of pulp
exposure during management of deep carious lesions
(DCL). Pulp exposure may occur during excavation
of deep carious tissue. There are several options to
manage this event, such aspulpectomy, followed by
root canal treatment (RCT), which is considered the
possible treatment of choice for permanent teeth with
a success rate of 86-93%.!

Management of vital permanent teeth with carious
pulp exposure is controversial. Traditionally,
pulpectomy has been considered as a reliable
treatment providing high successful outcomes.?
However, the complete removal of vital pulp tissue
causes the loss of the proprioception function
resulting in the higher incidence of tooth and/or root
fracture of endodontically treated teeth in comparison
to vital teeth.®* Alternatively, vital pulp therapy,

namely direct pulp capping, partial pulpotomy, or full
pulpotomy has been shown to provide successful
outcomes in vital permanent teeth with carious pulp
exposure.*

Similarly, in the management of DCL, pre-operative
CBCT significantly identified a higher number of
periapical radiolucency in teeth with symptoms of
reversible  pulpitis compared with periapical
radiographs,® indicating a high prevalence of
periapical lesions. In addition, RCT weakens tooth
structure and consumes efforts, equipment, time, and
money.® All these can be maintained by providing the
vitality of the pulp, which ensures keeping a
protective damping effect, proprioceptive function,
and tooth sensitivity that is definitely lost after RCT.”
Vital pulp therapies (VPT) aim to maintain pulp
vitality,including direct pulp capping (DPC), partial
pulpotomy (PP), and full pulpotomy (FP). Outcomes
of VPT reported by studies showed various figures,
DPC (placement of a medicament directly over a
small exposure) with calcium hydroxide had a 35%
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success rate after one year and low pulp survival after
5-10 years °compared with another study showing
high success rateof using MTA as a DPC agent.'® PP
and FP, which involve either partial or full removal
of inflamed coronal pulp tissue beneath the exposure
before placement of medicament, maintained a high
success rate of up to 99.4% and 99.3% after 3 years.!
Therefore, the aim of this study was to investigate
treatments and materials used to manage exposed
pulps, and how the respondents’ background
characteristics ~ (sex, years of  experience,
qualification, specialty, place of work, employment
time, country of qualification, and working in
academia) influence these choices. The null
hypothesis stated that there is no difference in the
preference of first VPT vs. RCT, secondly calcium
silicate cements vs. calcium hydroxide in the
management of exposed pulps after deep carious
tissue excavation in asymptomatic teeth.

MATERIALS AND METHODS

A web-based questionnaire was designed and piloted

through staff members.

The online questionnaire was constructed using

Google form, and the questionnaire was composed of

five sections, including:

1) A section constructed as a cover letter explaining
the purpose of the questionnaire and emphasis on
anonymity.

sector), employment time (part-time or full-
time), working in academia (yes or no), and
country of qualification (Iraq or abroad).

To investigate the choice of treatment for
exposed pulps during excavation of deep carious
tissue in asymptomatic teeth (RCT, DPC, PP,
and FP, and treatment depending on the size of
pulp exposure).

To investigate the material of choice for exposed
pulps (calcium hydroxide — Ca(OH)2, MTA,
TheraCal, and Biodentine).

To examine reasons for not using MTA or
Biodentine for VPT, which included none,
difficult to handle, cost, lack of apparent
advantage, deficiency in training, never come
across, or time-consuming.

The questionnaire was sent electronically via social
media with respondents completing the form
anonymously.

The issue with respondents making more than one
entry was excluded by using an [IP-protection
protocol. Respondents were asked to choose one
suitable answer for each question. The questionnaire
was available from May, 13th, 2019 to July, 13th,
2019. Responses in Google form were gathered and
linked to an Excel sheet. The collected data were
analyzed using statistical package SPSS v. 26 (SPSS
Inc., Chicago, IL, USA). Descriptive statistics were
given as frequencies (n) and percentage (%). c2 test

3)

4)

5)

2) To investigate demographic, background data of and z test were applied to investigate the influence of
participants, including sex, years of work background characteristics on the preferences of the
experience (< 5 years, 5-10 years, 10-20 years, treatment/ material options in management of
and > 20 years of experience), dental exposed pulps. If Pearson c2 value was significant,
qualification (Bachelor of Dental Surgery [BDS], the background characteristic variable was chosen as
Master of Dental Surgery [MDS], and Doctor of an independent variable for binary multivariate
Philosophy [PhD]), specialty (endodontist, logistic regression analysis.
general dental practitioner [GDP], and other Through this, odds ratios (OR) and their confidence
specialties), place of work (private or public intervals (Cl) were calculated.

RESULTS

Table 1: Background characteristics of respondents in the study

Categories N
Sex
Males 150 (42.86%)
Females 200 (57.14%)
Years of experience
<5 years 100 (28.57%)
5-10 years 90 (25.71%)
10-20 years 80 (22.85%)
>20 years 80 (22.85%)
Qualification
BDS 200 (57.14%)
MDS 150 (42.86%)
Employment time
Full time 250 (71.42%)
Part time 100 (28.58%)
Place of work
Private 100 (28.58%)
Public 250 (71.42%)
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Gender was statistically significantly related to the
preference of treatment options (p = 0.04), and no
statistically significant difference was found between
females and males (p >0.05). Only FP was preferred
by males (4.3%) significantly more than by females
(0%) (p = 0.0096). Years of experience of the
respondents were statistically significantly associated
with the preference of treatment options (p< 0.001).

RCT was preferred by respondents with < 5 years of
experience (n = 66, 53.7%) more frequently than
those with more than 20 years of experience (n = 24,
36.4%) (p = 0.023). Also, FP was preferred by
respondents with more than 20 years of experience
more frequently than those with < 5 years (0%),5-10
years (0%), and 10-20 years (0%) of work
experience(p < 0.05), respectively.

Table 2: Frequencies and percentage of responses for treatment/ material options used in the

management of exposed pulps in asymptomatic teeth

Treatment options N Material type N
Direct pulp capping 120 Ca(OH); 120
Root canal treatment 100 TheraCal 100
Partial pulpotomy 40 MTA 70
Full pulpotomy 40 Biodentine 60
Depending on the size of pulp exposure | 50 Total 350
Total 350

DISCUSSION

Web-based questionnaire survey has been considered
as an effective and economical tool to collect
information from a large group of targeted
participants.? One of the uncontrollable factors of the
web-based survey is the response of the participants.

The decision-making process consists of three
phases: diagnosis, decision about intervention and the
selection of a treatment. All dentists may not make
the same decision when faced with the same clinical
situation, especially where there is uncertainty or
disagreement concerning the most effective
approaches for treatment.*3

Logically, the accuracy of the diagnosis can be
influenced by the clinical skills and knowledge of the
clinicians. An understanding of the disease,
knowledge of the current concept of treatment, and
the clinical skills and the experiences including the
attitude of the practitioners may all influence the
selection of treatment procedures. This illustrates the
complexity of influence factors on treatment
decisions, which is difficult to simulate in a
questionnaire.

Moreover, the provided data in the questionnaire is
the one-way message from the researcher to the
participants, which is different from two-way
communication between clinicians and patients in
clinical practices. To assure accurate diagnosis and
proper treatment procedure in clinical practice,
dentists can perform additional tests and discuss
treatment options with patients. It is possible that
treatment decisions from the survey questionnaires
may not be identical to the clinical decisions.
Therefore, interpretation of the survey data should be
performed with caution. In this study, the rationale to
divide responders into various groups was to classify
responders into skillful, experienced, level of
education and knowledge-updated groups. The
selected range of numbers were based on the authors’
assumption. Interpretation of the results should be
based on this limitation.

The present cross-sectional study found that the
decision on the treatment option for pulp exposure in
asymptomatic teeth was nearly comparable between
DPC and RCT; therefore, the first null hypothesis
was accepted. However, the frequency for choosing
calcium silicate-based cement in comparison with
Ca(OH)2 was higher, thus the second hypothesis was
rejected. All management options were defined in the
e-questionnaire  to reduce the chances of
misinterpretation. A limitation of this study is that
only dentists who felt confident to answer have
participated. Also, access to the e-questionnaire was
restricted to professionals who do not use social
media. Dental professionals were targeted using
social media platforms because of the wide use, and
rapid and effective sharing of information that could
be achieved.'

In addition, a recent systematic review concluded that
FP is effective in managing DCL in teeth with signs
and symptoms indicative of irreversible pulpitis, with
clinical and radiographic success rated as 97.4% and
95.4%, respectively, after one-year follow-up.®
Dycal® Calcium Hydroxide Liner is a two-
component, rigid-setting,  self-curing  material
designed for use in direct and indirect pulp capping
and as a protective liner under dental adhesives,
varnishes, filling materials, cements, and other base
materials. It will not inhibit the polymerization of
acrylic and composite restorations.

It was reported that Dycal compared with Biodentine
released a lower amount of calcium ions, and there
was no calcium hydroxide formation during the
hydration reaction.’® The clinical and radiographic
outcomes of primary teeth with exposed pulps capped
with Dycal versus MTA were comparable after 12
months.” However, a study found that Dycal
performed inferiorly to Biodentine and MTA in terms
of clinical and histological outcomes, when used in a
partial pulpotomy.8

Dycal is associated with incomplete dentin bridge
formation over exposed pulp capped with itMTA
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and Biodentine have been proposed recently as the
material of choice for VPT instead of Ca(OH)2
because of superior clinical and radiographical
performance in exposed pulps compared with
Ca(OH)2.2°%t has been found that there is no
difference in clinical success rate between MTA and
Biodentine when used as pulp capping materials in
DPC and PP after 3 years follow-up.2°Although cost-
effectiveness analysis reported that DPC with
Ca(OH)2 was cost-effective compared with DPCwith
MTA,% the cost was the second main reason stated
by 28.9% of respondents for not using MTA or
Biodentine as a pulp capping material for exposed
pulps in this study. MTA was chosen by 21% of
respondents, which is a higher rate than that reported
its’ use in another survey study in Spain (8%).2

CONCLUSIONS

There is no consensus on the best management of
asymptomatic exposed pulps after deep caries
excavation. In the present study, Dycal was the most
preferredmaterial for vital pulp therapies. Vital pulp
therapiesin the management of exposed pulps in
asymptomatic permanent teeth are not common in
clinical practice.There is no uniform treatment
preference of vital permanent teeth with carious pulp
exposure. Treatment decisions were influenced by
clinical signs and symptoms, and the stage of root
development. Various factors from dentists including
age, gender, clinical experiences andpostgraduate
education affected their decision making. Clinical
practice guidelines of vital immature teeth with
carious pulp exposure is needed to assist dentist
decisions about appropriate treatment.
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