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Abstract: Dental pulp is an unmineralized oral tissue containing soft connective, vascular,
lymphatic and nervous elements which occupies the central pulp chamber. It is the most vital part
of the tooth. Vital pulp therapy is done to maintain the vitality and preserve the pulp tissue that is
compromised and is indicated depending on the amount of exposure of the pulp and presence of
infection. The different types of vital pulp therapy are indirect pulp capping, direct pulp capping
and pulpotomy. Vital pulp therapy is also indicated for open apex to ensure proper root growth.
The aim of our survey was to evaluate the knowledge attitude and practice regarding pulp therapy
among dental students. A questionnaire consisting of 16 questions was distributed among dental
students in saveetha dental college. Responses were collected through google forms. Data was
collected and analysed using SPSS software. From the study it was concluded that there was a
fair knowledge and practice regarding pulp therapy among dental students. Continuing education
programs should be conducted to increase knowledge regarding pulp therapy.

Keywords: Apexification, apexogenesis, direct pulp capping, immature, mineral trioxide
aggregate, pulpotomy

INTRODUCTION

The tooth is composed of three basic parts enamel, dentin and pulp. Out of which the dental pulp is one of the
most unique and important. The pulp is usually under constant threat from varied factors like stimuli from the
mouth cracks,fractures etc. that provide pathways for the micro organisms and their toxic products to enter (Yu
and Abbott, 2007). Hence it's important to safeguard and preserve the vitality of the tooth. This can be achieved
by restorative treatments, but within the case of deep caries and caries that has infected the pulp, alternative
treatment options like vital pulp therapy which includes direct pulp capping, indirect pulp capping and
pulpotomy are often done to save the vitality of the tooth instead of proceeding with invasive treatment options
like root canal treatment. The main objective of pulp treatment is to maintain the integrity and health of the oral
tissues, even though the tooth can remain non-functional, it is necessary to try in restoring the vitality of the
pulp.(of Pediatric Dentistry and Others, 2008).Therefore, the aim of vital pulp therapy is to treat the reversible
pulpal injury

The molecular and cellular changes that take place during tooth development and during tooth repair both show
similarity indicating the method with which the various pulp treatment will work. In Dentinogenesis, the
odontoblasts that are derived from the dental papilla secrete primary dentine during the post mitotic state, the
cells of the pulp don't play any role in primary dentine formation. After a bulk of dentine has been formed,
secondary dentine at a slower rate is deposited reducing the pulp chamber size.The post mitotic odontoblasts
remain in a dormant state unless subjected to injury.(Linde and Goldberg, 1993) in the case of injury, the dentin
and pulp complex secrete tertiary dentin increasing the space between the injury and the healthy cells (Fuks,
2002). The tertiary dentin formed can be of two types reactionary and reparative depending on the severity of
the injury to the pulp. This forms the basis of vital pulp therapy. Indirect pulp capping is done in the case of
deep carious lesions without any pulpal exposure. In this procedure, the deep carious dentin remains with a layer
of calcium hydroxide to prevent additional trauma to the pulp and to initiate the tertiary dentin formation. Over
the protective liner, temporary filling such as zinc oxide eugenol or glass ionomer cement (Farooq et al., 2000).
The rationale of indirect pulp therapy is that the remaining bacteria present in the cavity will get sealed and
become inactive. The only contraindication is that this treatment may lead to pulp exposure and trauma
(Dumsha and Hovland, 1985). Direct pulp capping is done in the case of pulpal exposure during trauma or
treatment. The exposure site is asymptomatic and is pin point in size. Calcium hydroxide liner is placed to
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initiate dentin growth and heal the pulp, hence maintaining the vitality of the tooth (Levine, 1988). This
treatment is ideal for young permanent teeth, failure could lead to internal resorption or dentoalveolar
abscess.Pulpotomy is done when the radicular pulp is capable of healing once the infected Coronal pulp is
surgically removed (Fuks, 2002) It is contraindicated if the infection spreads towards the radicular pulp and in
cases of fistula, pathological movement etc. The medicament used should be bactericidal and harmless to the
surrounding structures. Studies have revealed 84% success rate. Previously our team had conducted numerous
clinical trials and invitro studies(Ramamoorthi, Nivedhitha and Divyanand, 2015; Ramanathan and Solete,
2015; Noor and Others, 2016; Hussainy et al., 2018; Kumar and Antony, 2018; Mahalakshmi Nandakumar,
2018; Manohar and Sharma, 2018; Ravinthar and Others, 2018; Teja, Ramesh and Priya, 2018; Rajakeerthi and
Ms, 2019; Rajendran et al., 2019a; Siddique et al., 2019; Teja and Ramesh, 2019; Janani, Palanivelu and
Sandhya, 2020; Jose and Subbaiyan, 2020) over the past 5 years now we are focussing on surveys the idea of
this survey stemmed from the current interest in our community. Our team has rich experience in research and
we have collaborated with numerous authors over various topics in the past decade (Deogade, Gupta and Ariga,
2018; Ezhilarasan, 2018; Ezhilarasan, Sokal and Najimi, 2018; Jeevanandan and Govindaraju, 2018; J et al.,
2018; Menon et al., 2018; Prabakar et al., 2018; Rajeshkumar et al., 2018, 2019; Vishnu Prasad et al., 2018;
Wahab et al., 2018; Dua et al., 2019; Duraisamy et al., 2019; Ezhilarasan, Apoorva and Ashok Vardhan, 2019;
Gheena and Ezhilarasan, 2019; Malli Sureshbabu et al., 2019; Mehta et al., 2019; Panchal, Jeevanandan and
Subramanian, 2019; Rajendran et al., 2019b; Ramakrishnan, Dhanalakshmi and Subramanian, 2019; Sharma et
al., 2019; Varghese, Ramesh and Veeraiyan, 2019; Gomathi et al., 2020; Samuel, Acharya and Rao, 2020)

So the aim of our survey was to access the knowledge, awareness and practice of pulp therapy among dental
students.

MATERIALS AND METHODS

This survey was conducted among dental students undergoing training in saveetha dental college and hospitals.
Data were collected by means of a self-administered questionnaire consisting of 16 closed ended questions. The
survey was prepared in the form of google forms and was sent to potential responders. 100 people have
responded to the survey. The questionnaire consisted of questions regarding steps in pulp therapy materials
used, indications etc. Convenient sampling method was used for data collection. The responses were presented
as percentages. Results were tabulated and statistically analysed using SPSS software using a chi square test.

RESULTS & DISCUSSION

In the present study [figl] 72% agreed with the fact that the closure of apex is completed approximately 2 to 3
years after tooth eruption, [fig2] 65% said that after traumatic injuries electric and thermal pulp tests may be
reliable. [fig3] Only 37% of the study population selected the use of cbct provides more accurate information
about root formation compared to conventional radiographs. [fig4] 40% of the participants said that the vital
pulp therapy should only be performed in teeth with reversible pulpitis. [fig 5] 60% of the study population
know that the main objective of vital pulp therapy is to initiate formation of tertiary reparative dentin or calcific
bridge formation. [fig 6] 72% of the study population know the definition of apexogenesis in vital pulp therapy.
[fig 7] 41% agreed with the fact that apexogenesis maintains pulp vitality thus allows continuous deposition of
dentin. [fig8] 45% of the study population agreed with the fact that apexogenesis allows dentin bridge formation
at the site of pulpotomy. [fig9] nearly two third of the population agreed with the fact that indirect pulp capping
is a procedure performed in a tooth with a deep carious lesion approximating the pulp but without the signs of
symptoms of pulp degeneration.[fig 10] 48% of the students agreed with the fact that In indirect pulp capping,
the patient returns in 8-12 weeks for placement of a permanent coronal restoration. [figll] 69% of the
participants acknowledged the drawbacks of Ca(OH)2. [fig12] majority of the students (67%) know the unique
properties of the MTA. [fig 13] 56% of the study participants agreed with the fact that complete removal of the
coronal pulp to the pulp floor is the preferred option if bleeding is not controlled within 10 minutes. [fig14]
more than two third of the students (82%) said that successful outcomes of vital pulp therapy decreases with
increase in patients age. [fig 15] 72% of the students agreed with the fact that caries detector dye can be a
valuable tool in caries excavation. [figl6] majority of the students did not agree with the fact that If MTA is
substituted for Ca (OH)2 in vital pulp therapy procedures, similar time periods for apical maturation can be
anticipated.

VPT is a biologic and conservative treatment modality to preserve the vitality and function of the coronal or
remaining radicular pulp tissue in vital permanent teeth.(Akhlaghi and Khademi, 2015)Several studies have
been conducted to meet this important aspect. However, the survey-based researches about (VPT) are rare. In
2018, Pishbin et al. designed a survey about (VPT),(Pishbin et al., 2018) but the content of this study was totally
different from the questionnaires used in this study, so we have not found in literature any study similar to ours
to compare with. High percentage of participants (74%) agreed that an open apex is present in the roots of
immature teeth until apical closure occurs approximately 3 years after the eruption (Kleier and Barr, 1991;
Capurro and Zmener, 1999)It was mentioned that immature teeth may require up to 5 years or more to gain
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apical closure after emergence into the oral cavity(CAMP and JH, 2002) 71% of participants supported the
information of Ohman(Ohman, 1965)and Andrease(Andreasen, 1986) that sensibility tests may be unreliable
after traumatic injuries, which consider an important tip before starting any type of VPT. Due to drawbacks of
conventional periapical radiographs the need to analyze the area of interest three-dimensionally led to the
introduction of CBCT(Sethi et al., 2017) It has concluded that the use of CBCT technique provides more
accurate information about the root formation compared to conventional radiographs (Hargreaves, 2016)In this
study, there was good awareness about the importance of this technique to evaluate the case before VPT
selection. About 40% of participants realize that the new technology, CBCT of much help in building an
accurate diagnosis prior to VPT. It is well known that in case of irreversible pulpitis or pulpal necrosis, the
suitable treatment is depending on the degree of root development. If root development is completely formed
and the apex is closed, conventional root canal therapy can be performed. When root development is
incomplete, root-end closure by apexification must be induced before root canal obturation. A recent trend of
VPT proved that it is possible to perform VPT on mature teeth irreversibly inflamed (Taha and Khazali, 2017)
As it is understood that there are a lot of scientific opinions depending on clinical treatments; so it is very
important to know that the primary objective of VPT is to maintain pulp vitality to initiate reparative process
such as tertiary dentin formation (Taha and Khazali, 2017)71% of participants were familiar with apexogenesis
which is a VPT procedure performed to encourage continued physiologic development and formation of the root
end (Welbury and Walton, 1999; Cao et al., 2015)While 65% agreed that the objective of apexogenesis is to
maintain the vitality of the radicular pulp only half of the participants knew that apexogenesis allows generating
dentine bridge at the site of pulpotomy 75.2% of respondents showed a knowledge of the indication of indirect
pulp capping, as it is a procedure performed in a tooth with a deep carious lesion approximating the pulp but
without signs or symptoms of pulp degeneration (Hargreaves, 2016)in indirect pulp capping the patient returns
in 8-12 weeks for the placement of a permanent coronal restoration (Jeeruphan et al., 2012)Ca(OH), has long
been considered the universal standard for VPT materials. The introduction of Ca(OH), into dentistry is credited
to Hermann in the 1920s. Desirable characteristics of Ca(OH), include an initial high alkaline pH which is
responsible for stimulating fibroblasts and enzyme systems. The drawbacks of Ca(OH), include weak marginal
adaptation to dentin, degradation, and dissolution over time (Hargreaves, 2016) More than 70% of internship
dentists and clinical levels' dental students have background that the unique physiochemical properties of MTA
promote a superior environment for pulpal repair and bridge formation compared to Ca(OH), products
(Memarpour, Meshahi and Shafei, 2010)Of all participants, 64% are aware of the statement” If bleeding cannot
be controlled after 10 min of direct exposure to NaOCI after removal of unhealthy tissue, complete removal of
the coronal pulp to the pulp floor is the preferred option The low percentage of participants 35% realized an
important side of NaOCI that it serves as an excellent diagnostic tool to differentiate irreversible from reversible
pulpitis and to help determine whether to proceed with a partial pulpotomy, complete pulpotomy, or
pulpectomy. Mente et &l 2009)The qutcomes for VPT can vary depending on the age of the patient, extent of
bacterial contamination, and degree of pulp inflammation. Perhaps of greater importance may be the choice of
pulp capping material and the quality of the permanent restoration (Cho et al., 2013)26.2% of participants did
not know that caries detector dyes can be considered a valuable tool in caries excavation when attempts are
made to preserve remineralizable dentin and to minimize trauma to the pulp.(de Almeida Neves and Coutinho,
2011)Only 39% of participants agreed with this proved information if MTA is substituted for Ca (OH), in VPT.
Procedures, similar time periods for apical maturation can be anticipated Our institution is passionate about high
quality evidence based research and has excelled in various fields ((Pc, Marimuthu and Devadoss, 2018;
Ramesh et al., 2018; Ezhilarasan, Apoorva and Ashok Vardhan, 2019; Ramadurai et al., 2019; Sridharan et al.,
2019; Vijayashree Priyadharsini, 2019; Mathew et al., 2020)

CONCLUSION

From our survey, it can be concluded that most dental students have fair knowledge regarding pulp therapy.
Pulp therapy is done to ensure and conserve the vitality of the tooth rather than doing invasive procedures such
as Root canal treatment, as preservation of what remains is of utmost importance. In addition to the need of
more lectures about the new materials used in endodontic field which is a very quick developed branch of
dentistry, and it is very necessary to enhance the knowledge and practice of students about pulp therapy.
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Fig.1: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “closure of root apex
is completed 2 to 3 years after the eruption of the teeth” 72 have responded yes and 28 have
responded no. Pearson chi square test was done and it gave a p value of 0.622 which is >0.05
hence the results were not statistically significant. Proving Females have better awareness than
males.
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Fig.2: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “after traumatic injury
electric and thermal pulp test is unreliable” 65 have responded yes and 35 have responded no.
Pearson chi square test was done and it gave a p value was 0.025 which is <0.05 hence the results
were statistically significant proving males have better awareness than females.

Bar Chart

Wi dont know

no. of responses

male female

gender

Fig.3: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “the use of cbct
provides more accurate information about root formation compared to conventional radiographs”
37 have responded yes and 23 have responded no and 40 have responded i dont know. Pearson
chi square test was done and it gave a p value of 0.600 which is >0.05 hence the results were not
statistically significant.
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Fig.4: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “vital pulp therapy
should only be performed in teeth with reversible pulpitis” 40 have responded yes and 25 have

responded no and 35 have responded i dont know. Pearson chi square test was done and it gave a
p value of 0.557 which is >0.05 hence the results were not statistically significant.
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Fig.5: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “The main objective in
vital pulp therapy is to initiate the formation of tertiary reparative dentin or calcific bridge
formation” 60 have responded yes and 15 have responded no and 25 have responded i dont
know. Pearson chi square test was done and it gave a p value of 0.008 which is <0.05 hence the
results are statistically significant. Proving that males have better awareness than females.
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Fig.6: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “Apexogenesis is a
vital pulp therapy procedure to encourage the physiological development and formation of the

rootend"” 72 have responded yes and 10 have responded no and 18 have responded i dont know.
Pearson chi square test was done and it gave a p value of 0.372 which is >0.05 hence the results
are not statistically significant.
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Fig.7: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “Apexogenesis
maintains pulp vitality, thus allows continued deposition of dentin" 41 have responded yes and 21
have responded no and 38 have responded i dont know. Pearson chi square test was done and it
gave a p value of 0.502 which is >0.05 hence the results are not statistically significant.
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Fig.8: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “Apexogenesis allows
generating dentine bridge at the site of pulpotomy” 45 have responded yes and 30 have
responded no and 25 have responded i dont know. Pearson chi square test was done and it gave a
p value of 0.982 which is >0.05 hence the results are not statistically significant.
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Fig.9: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “Indirect pulp capping
is a procedure performed in a tooth with a deep carious lesion approximating the pulp but
without signs or symptoms of pulp degeneration” 78 have responded yes and 14 have responded
no and 8 have responded i dont know. Pearson chi square test was done and it gave a p value of
0.676 which is >0.05 hence the results are not statistically significant.
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Fig.10: Bar graph represents the association between gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “In indirect pulp
capping, the patient returns in 8-12 weeks for placement of a permanent coronal restoration ” 48
have responded yes and 40 have responded no and 12 have responded i dont know. Pearson chi
square test was done and it gave a p value of 0.272 which is >0.05 hence the results are not
statistically significant.
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Fig.11: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses.. When asked “The drawbacks of Ca
(OH)2 include weak marginal adaptation to dentin, and dissolution over time” 69 have responded
yes and 22 have responded no and 9 have responded i dont know. Pearson chi square test was
done and it gave a p value of 0.432 which is >0.05 hence the results are not statistically significant.
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Fig.12: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “The unique
physicochemical properties of MTA promote a superior environment for pulpal repair and bridge
formation, compared to Ca (OH)2 products” 67 have responded yes and 10 have responded no
and 23 have responded i dont know. Pearson chi square test was done and it gave a p value of
0.491 which is >0.05 hence the results are not statistically significant.
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Fig.13: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses.. When asked “In partial
pulpotomy: If bleeding cannot be controlled after 10 min of direct exposure to NaOCl after
removal of unhealthy tissue, complete removal of the coronal pulp to the pulp floor is the
preferred option” 56 have responded yes and 14 have responded no and 30 have responded i
dont know. Pearson chi square test was done and it gave a p value of 0.613 which is >0.05 hence
the results are not statistically significant.
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Fig.14: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses.. When asked “Successful outcomes
for vital pulp therapy decrease as the patient’s age increases”, 82 have responded yes and 5 have
responded no and 13 have responded i dont know. pearson chi square test was done and it gave a
p value of 0.998 which is >0.05 hence the results are not statistically significant.
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Fig.15: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses. When asked “Caries detector dyes
can be considered a valuable tool in caries excavation when attempts are made to preserve
remineralized dentin and to minimize trauma to the pulp ”, 72 have responded yes and 12 have
responded no and 16 have responded i don't know. Pearson chi square test was done and it gave a
p value of 0.880 which is >0.05 hence the results are not statistically significant.
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Fig.16: Bar graph represents the association between the gender and number of responses. X axis
represents gender and Y axis represents number of responses.. When asked “Caries detector dyes
can be considered a valuable tool in caries excavation when attempts are made to preserve
remineralized dentin and to minimize trauma to the pulp ”. 14 have responded yes and 60 have
responded no and 26 have responded i dont know. Pearson chi square test was done and it gave a
p value of 0.330 which is >0.05 hence the results are not statistically significant.
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