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Abstract :Aim: The aim of this knowledge, attitude, practice (KAP) survey was to study the
level of awareness among postgraduates and undergraduates, the current status of KAP
survey is towards the incidence of pulp stones in mandibular molars.
Introduction: Pulp stones are foci of calcification in the pulp of the tooth. Calcification
can occur in the dental pulp as discrete calcified stones or in a diffuse form that can occur
freely in the pulp tissue or attached to or embedded into dentin. Depending on their
microscopic structures, pulp stones have been classified into true or false form.
Materials and Method: This survey is a cross - sectional questionnaire based study, which
was conducted in Saveetha Dental College among postgraduates and undergraduates.
Ethical approval was given by the Institutional ethical committee. Predesigned validated
questionnaire was used to assess the knowledge, attitude and practice on incidence of pulp
stones in mandibular molars. The questionnaire consisting of 10 questions was formulated
and were circulated through an online forum. The sample size was 100 People. The results
were tabulated in the excel sheet and imported to SPSS software. The statistical test used
was the Chi square testResult: The results show that more than two-third (85%) of the
respondents were aware about the types of pulp stones and the association was statistically
not significant (p>0.05); 73% of respondents tend to remove the pulp stone even after
finding canals and the association was statistically significant (p<0.05). Hence proving that
pulp stone are removed even after finding a canal.
Conclusion: Within the limitations of the study, knowledge, attitude and practice among
postgraduates was higher when compared to undergraduates. Among undergraduates the
knowledge in regard to pulp stone was higher when compared to attitude and practice.
Key words: Pulp stones;calcification;Truepulp;False pulp.
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1. INTRODUCTION
Pulp stones are foci of calcification that are commonly positioned in the pulp chamber or
pulp canals of deciduous and permanent teeth [1]. Diseases of pulp can be infectious or
inflammatory [2,3] and they may be revealed as a confined dense mass in the coronal or
reticular pulp or occasionally seen continuing from the pulp chamber into root canals [4,5].
Pulp stones can be noticed in all tooth types but molars are known to be all the more often
included and they are freely located in the pulp chamber or may be identified as attached to
the Dentinal wall [6][7].
Pulp stones can be classified as embedded adherent free types based on their location and are
further classified histologically as “true” or “false” types [8][9]. True pulp stones are known
to be lined by odontoblast and consist of tubular structure resembling the Dentin.[10,11] and
hence it is presumed that true pulp stones arise as a result of epithelial mesenchymal
interactions [12][13,14] and false pulp stones are made up of degenerating cellular material of
the pulp that mineralizes later. They are composed of concentric layers of mineralised tissue
formed by surface acceleration over the blood thrombi, dead and degenerating cells or
collagen fibres[15,16]. Mineralization of false pulp stones is known to happen gradually ; cell
nests come to be closed by concentrically structured fibres further developed into
impregnated with mineral salts.[17,18].
Another entity of pulp stones known as “Diffuse” or “Amorphous” layer , is more irregular in
shape compared to false pulp stones , known to be formed in close proximity with the blood
vessels [19][20,21]. Pulp stones have been regarded as manifestation of alteration in the pulp
tissues instead of their etiology. Although etiology and pathophysiology of pulp stones is not
clearly established , numerous etiological elements have been affirmed to predispose the
formation of pulp stones, which includes aging, compromised blood supply of the pulpal
tissue , attrition , abrasion , caries degeneration, of pulp tissue , operative procedures ,
periodontal pathology , orthodontic treatment and epithelial rest in pulp tissue [22][23].
Pulp stones have been noted in patients with systemic disorders , dentine dysplasia ,
dentinogenesisimperfecta and Vander Wounde syndrome. But no firm evidence exists that
they are associated with any systemic components [24][25]. So, the purpose of this present
study was to assess the Knowledge , Attitude and practice on incidence of pulp stones in
mandibular molars among postgraduates and undergraduates.

2. MATERIALS AND METHOD
This was a cross - sectional questionnaire based study, which was conducted in Saveetha
Dental College among postgraduates and undergraduates. Ethical approval was given by the
Institutional ethical committee and a Predesigned validated questionnaire was used to assess
the knowledge, attitude and practice on incidence of pulp stones in mandibular molar. A
validated and structured questionnaire containing 10 questions was framed and it was
circulated through an online forum. The sample size was 100 people and the sampling
method used was a simple random sampling method. In order to minimise bias all variables
were included (Randomisation) and no sorting process was done. Data collection verified by
2 reviewers and Internal validity was a pretested questionnaire. External validity was
Homogenisation, replication of experiment and cross verification with existing studies.
Data analysis was done in the Statistical Product and service solutions (SPSS) software and
the Statistical test used was the Chi - square test. Dependent variables are gender, experience
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and Independent variables are pulp stone incidence and knowledge. Type of analysis used is
correlation and association and the results were tabulated in excel sheet and transferred to
SPSS software to analyse and represent in the bar graph.
3. RESULTS
From the sample size of 100 people ; Majority of the subjects in the study population were
female (74%) and male (26%) out of which 73% were postgraduates and 27% were
undergraduate (Figure 1). In present study it is evident that 85% of respondents are aware of
pulp stones and only 15% of respondents are not aware of it ( Figure 2). 52% of people
diagnosed pulp stones clinically whereas 48% diagnosed radiographically (Figure 3). It is
clear that 65% of pulp stones were encountered rarely in mandibular molars; 26% of people
encountered the pulp stone very rarely and 9% of people experienced them often ( Figure 4).
54% of respondents feel canal visibility was difficult during removal of pulp stones ; 22% of
them felt that Instrumental fracture was more often and 21% of them responded that it results
in perforation while removing the pulp stone (Figure 5). Moreover among them, 76% of
respondents felt that it is difficult to identify the canals due to the presence of pulp stones
whereas 24% of them felt no difficulties (Figure 6). In order to remove the pulp stones 59%
respondents prefer to use ultrasonic instruments whereas 32% of respondents use hand
instruments and 9% of them use burs( Figure 7). Around 50% of respondents disagreed that
root canal success rate will not decrease due to the presence of pulp stone and 34% of
respondents agreed and 16% of respondents opted that it may decrease (Figure 8). Around
59% of respondents remove pulp stone even after finding canals whereas 41% of respondents
do not remove even after finding canals (Figure 9).
4. DISCUSSION
Knowledge, attitude and practice among postgraduates was higher when compared to
undergraduates. Among undergraduates the knowledge in regard to pulp stone was higher
when compared to attitude and practice. Postgraduates were more exposed than
undergraduates clinically, whereas undergraduates had good theoretical knowledge but not
exposed much clinically to pulp stone.
Prevalence of pulp stone study done by Gulsahi et al ., [26] showed that distribution of teeth
with pulp stones according to tooth is taken into consideration maxillary 1st and 2nd molar
showed a strong positive significance with 33% and 31% and similar evidence has been
reported in the study that 56% of pulp stones were diagnosed clinically. The prevalence of
pulp stone study done by Sisman Y et al., [27] reported the similar evidence in the study that
68% of pulp stones were encountered rarely in mandibular molars and the occurrence of pulp
stone was higher in maxilla when compared to mandible. However indicating the higher
frequency of pulp stone in the maxilla.
M.Turkal et al., [28] mentioned that pulp stones were significantly more common in maxilla
(3%) when compared to mandible [1.21%]. He concluded that the frequency of pulp was
higher in the first molars than in the second molars. Moss Salentijn et al., [8] mentioned in
the study that 78% of pulp stones are removed using ultrasonic instruments. He concluded
that ultrasonic instruments were faster and superior compared to the hand / conventional
method.
The Chi square test was done and statistical significance was seen for each response between
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the field of practices based on their knowledge, attitude and practice regarding the pulp
stones in which only one response had statistical significance (p value - 0.004) when
compared to other responses (Table 1).
Survey helps in assessing the level of knowledge attained by the participants and also enables
the researchers to reach a wider group of population and assess the awareness, knowledge
and practice of the participants especially regarding the recent advancement in the field of
dentistry.
Limitations:
- Confined to a smaller number of respondents
- Cannot be generalised to larger population
- Sampling errors arise due to online survey
In future, a larger population, particularly for a certain speciality/age/experience group
among dentists should be studied.

5. CONCLUSION
Within the limitations of the study, Knowledge, attitude and practice among postgraduates
was higher when compared to undergraduates. Among undergraduates the knowledge in
regard to pulp stone was higher when compared to attitude and practice. Further scope of the
study is to establish a larger population or to a certain speciality among dentists.
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Table 1The different responses with the given questionnaire: The Chi square test was done
and statistical significance was seen for each response between the field of practices based on
their knowledge, attitude and practice regarding the pulp stones in which only one response
had statistical significance (p value - 0.004) when compared to other responses. Proving that
postgraduates had higher knowledge, attitude and practice when compared to undergraduates
on pulp stones.

Table 2Showing Demographic data of participants: 100 people participated in this study, 26
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were male and 74 were females; number of postgraduates (73) responded to this study were
higher than the undergraduates (27).

Figure 1Bar chart represents the frequency between field of practice and number of responses
according to gender. X axis represents the field of practice and Y axis represents the number
of respondents. This Bar shows both Male and female respondents of postgraduates are
higher compared to undergraduate.
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Figure 2Shows graphical representation of association between field of practice and
awareness on the type of pulp stone. X axis represents the field of practice and Y axis
represents the number of responses in each category . Blue colour represents yes and Red
colour represents no. Chi square test was done and association was found to be statistically
not significant. Pearson’s chi square Value: 0.001, p value: 0.975 (>0.05), proving that
postgraduates have more awareness about the types of pulp stone.
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Figure 3Shows graphical representation of association between field of practice and diagnose
pulp stone. X axis represents the field of practice and Y axis represents the number of
responses in each category. Blue colour denotes clinical and Red colour denotes radiographic
method. Chi square test was done and association was statistically not significant. Pearson’s
chi value: 0.187, p value: 0.665 (>0.05). Proving that clinical method was more favourable in
both undergraduates and postgraduates.

Figure 4Shows graphical representation of association between field of practice and
encountering pulp stone in a mandibular molar . X axis represents the field of practice and Y
axis represents the number of responses in each category. Blue colour denotes very rare; Red
colour denotes rare; Green colour denotes often. Chi square test was done and the association
was statistically not significant. Pearson’s chi value: 5.012, p value: 0.082 (>0.05). Proving
that encountering pulp stone in a mandibular molar is rare in both undergraduates and
postgraduates.
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Figure 5Shows graphical representation of association between field of practice and
difficulties during removal of pulp stone. X axis represents the field of practice and Y axis
represents number of the number of responses in each category. Blue colour represents
Instrument Fracture; Red colour represents canal visibility; Green colour represents
perforation and Orange colour represents others. Chi square test was done and association
was statistically not significant. Pearson’s chi value: 2.232, p value: 0.526. . Proving that
Canal visibility is the most common difficulty experienced by both undergraduates and
postgraduates while removing pulp stone.
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Figure 6Shows graphical representation of association between field of practice and difficulty
in canal identification due to pulp stone. X axis represents field of practice and Y axis
represents the number of responses in each category. Blue colour represents Yes and Red
colour represents No. Chi square test was done and association was statistically not
significant. Pearson’s chi value: 0.609, p value: 0.435 (>0.05). Proving that both
undergraduates and postgraduates experienced difficulty in canal identification due to pulp
stone.

Figure 7Shows graphical representation of association between field of practice and method
to remove pulp stone. X axis represents the field of practice and Y axis represents the number
of responses in each category. Blue colour represents Ultrasonic Instrument; Red colour
represents burs and Green colour represents hand instrument. Chi square test was done and
association was statistically not significant. Pearson’s chi value: 2.632, p value: 0.268
(>0.05).Proving that more number of postgraduates prefer to use ultrasonic instruments than
undergraduates.
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Figure 8Shows graphical representation of association between field of practice and root
canal success rate. X axis represents the field of practice and Y axis represents the number of
responses in each category. Blue colour represents Yes; Red colour represents no and Green
colour represents maybe. Chi square test was done and association was statistically not
significant. Pearson’s chi value: 2.632, p value: 0.268 (>0.05). Proving that both
undergraduates and postgraduates disagree root canal success rate will decrease due to the
presence of pulp stone.
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Figure 9Shows graphical representation of association between field of practice and removal
of pulp stone after finding canals. X axis represents the field of practice and Y axis represents
the number of responses in each category. Blue colour represents Yes and Red colour
represents No. Chi square test was done and association was statistically significant.
Pearson’s chi value: 8.398, p value: 0.004. Proving that removal of pulp stones even after
finding a canal in postgraduates is more.

3052

