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Abstract :AimThe aim is to assess the knowledge, attitude and practice on the incidence of
pulp stones in  maxillary molars among endodontists and  general
practitioners.IntroductionPulp stones are discrete calcified masses found in the dental pulp
tissue or embedded into dentin. Based on their radiographic features, they can be classified
into true and false which are located more often in the coronal region of the tooth. True
pulp stones are made up of dentine and lined by odontoblasts, whereas the false pulp stones
are formed from degenerating cells of the pulp that get mineralized. Materials and
MethodsThe sample size is 102 people and a random sampling method is used to minimise
bias. Internal validity was a pre tested questionnaire and external experiment and cross
verification with existing studies was performed. Data analysis was done in SPSS and
Statistical test used is chi square test and dependent variables are demographic data such
as gender and experience and independent variables are pulp stones incidence and
knowledge.ResultsFrom this survey it was found that 70% were aware about the types of
pulp stone, 62% were able to diagnose pulp stones radiographically and 60% encountered
pulp stones rarely in maxillary molars.Conclusion

Within the limitations of the study , the prevailing knowledge in regard to the prevalence
of pulp stones among endodontists was high when compared to the general practitioners.
More awareness can be created among general practitioners about pulp stones.
Furthermore, the existing Attitude and practice among respondents was high among
endodontists and general practitioners when compared to knowledge.
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1. INTRODUCTION

Pulp stones are discrete calcified masses found in the pulp chamber of healthy, diseased or
even uneruptedteeth[1,2]. They are located more often in the coronal portion than in the
radicular portion of the pulp organ[3,4] . They can be seen as free, attached or embedded into
the dentine and structurally/ histologically pulp stones can be classified into true and false
forms ; True stones contain irregular dentin and are coated with odontoblasts whereas the
false pulp stones are formed from degenerating cells of the pulp that get mineralised[3,5,6].

Number of predisposing factors that can lead to pulp stones formation are such as age, caries,
operative procedures, periodontal disease, orthodontic tooth movement , circulatory
disturbances in pulp , genetic predisposition or idiopathic factors [7][8-12] . Pathological
irritation of microorganisms on pulpal tissue can cause vascular wall injury, resulting in
deposition of calcium salts within the tissue[13,14] . Number of pulp stones in a single tooth
can vary from small microscopic particles to large masses that might almost obliterate the
pulp chamber[15-17].

Radiographically pulp stones appear as round or ovoid opacities which may also occur as a
single dense mass or as several small opacities[18-20] . Radiographically pulp stones are not
clearly evident [21,22] . The calcification of pulp tissue might lead to failure of root canal
therapy and loss of the teeth[23][24,25].

The frequency of incidence of pulp stones has been reported to increase with age[13,26-28].
Few studies suggest that females are more prone to pulp stones than males [28-32]. The aim
of this survey was to assess the knowledge, attitude and practice on the incidence of pulp
stones in maxillary molars among endodontists and general practitioners

2. MATERIALS AND METHODS

A questionnaire was prepared and a survey was conducted in an online setting among
endodontists and general practitioners . The sample size was 102 people and the simple
random sampling method was used. In order to minimise bias all variables were included
(Randomisation) and no sorting process was done. Internal validity was a pre tested
questionnaire, external validity was homogenisation,replication of experiment and cross
verification with existing studies .

Data analysis was done in SPSS (Statistical Package for the Social Sciences) software version
26 by IBM and the statistical test used was chi square test. Dependent variables are gender
and experience and independent variables are pulp stones incidence and knowledge .Type of
analysis in use was correlation and association . Data collection software used was google
forms and the results were tabulated in the excel sheet and transferred to SPSS for analysis
and represented in bar graphs . Data collection is verified by 2 reviewers .

3. RESULTS

It is a questionnaire based study conducted among general practitioners and endodontists.
Majority of the subjects in this study population were males (51.9%) and females(48.1%) in
which 71.5% were General practitioners and 29.4% were endodontists [figure 1].
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In the present study it is evident that 51.9% of general practitioners and 17.6% of
endodontists were aware about the types of pulp stones and only 18.6% of general
practitioners and 11.7% of endodontists were unaware about the types of pulp stones [figure
2]. And 40.1% of general practitioners and 21.5% of endodontists diagnose pulp stones
radiographically whereas 30.3% of general practitioners and 7.8% of endodontists diagnose
clinically [figure 3].

According to the present study 38.2% of general practitioners and 17.6% of endodontists
encounter pulp stones in maxillary molars rarely. 9.8% of general practitioners and 5.8% of
endodontists encounter maxillary molar pulp stones very rarely, 19.6% of general
practitioners and 4.9% of endodontists encounter them often and 2.9% of general
practitioners and 0.9% of endodontists encounter them very often [figure 4].

From the present study it is evident that 51.9% of general practitioners and 21.5%
endodontists tend to remove pulp stones even after finding the canal whereas 18.6% of
general practitioners and 7.8% of endodontists don't tend to remove pulp stones if the canal is
identified [figure 5].

According to the present study 27.4% of general practitioners and 15.6% of endodontists
experience difficulty in canal identification , 23.5% of general practitioners and 4.9% of
endodontists experience instrument fracture and 13.7% of general practitioners and 4.9% of
endodontists experience perforation due to the presence of pulp stones due to the pulp stones
[figure 6]. And 52.9% of general practitioners and 18.6% of endodontists feel difficulty in
canal identification due to pulp stones [figure 7].

From the present study,it is evident that 34.3% of general practitioners and 10.7% of
endodontists prefer the use of ultrasonic instruments to remove pulp stones whereas 21.5% of
general practitioners and 16.6% of endodontists prefer the use of hand instruments to remove
pulp stones [figure 8].

According to the present study 55.8% of general practitioners and 18.6% of endodontists
experience iatrogenic errors while removing pulp stones whereas 14.7% of general
practitioners and 10.7% of endodontists do not experience any iatrogenic errors [figure 9].
And 30.3% of general practitioners and 12.7% of endodontists responded root canal success
rate will not decrease due to the presence of pulp stone whereas 25.4% of general
practitioners and 4.9% of endodontists responded root canal success rate will not decrease
due to the presence of pulp stones [figure 10].

4. DISCUSSION

From the present study it was found that knowledge, attitude and practice in regard to pulp
stones were high among endodontists when compared to general practitioners. 51.9% of
general practitioners and 17.6% of endodontists were aware about the types of pulp stones.
40.2% of general practitioners and 21.57% of endodontists diagnose pulp stones
radiographically whereas 30.3% of general practitioners and 7.5% of endodontists diagnose
them clinically. 51.9% of general practitioners and 21.5% of endodontists tend to remove
pulp stones eve after finding the canal.lt is because endodontists were exposed more and they
are specialised in the field whereas general practitioners have good theoretical knowledge
but they were not exposed to pulp stones more often [33].
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Pulp stones are foci of calcification in the dental pulp [34]. They range in size from small
microscopic particles to large masses that almost obliterate the pulp chamber [35]. Pulp
stones can also be classified as adherent and are attached to less dentine than embedded pulp
stones[36]. There is limited research to give an accurate understanding of the cause of pulp
stones but there have been some implications such as tooth movement caused by
orthodontics, age, gender, genetic predisposition caries, deep restorations and chronic
inflammation[35]. Generalized pulp stones throughout the dentition are usually associated
with systemic or genetic disorders of dentin[34] . Normal anatomy of the pulpal system can
be altered by the presence of pulp stones which will cause difficulty in locating root canal
orifices[37]. Ultrasonic scaling special or sealer tips plays an important role in pulp stone
removal as they are a minimally invasive option to allow the precise and accurate removal
without increasing the risk of perforation.

A study done by Gulsahi et al., has similar evidence depicting 56% of pulp stones were
diagnosed clinically [30]. Similar results are seen in a study by Bains et al., which shows that
66% of dental practitioners encounter pulp stones in maxillary molars rarely and the
prevalence rate of pulp stones in maxillary molars was 50-75% . According to a study by
Goga et al.,51% of dentists feel canal visibility as the difficulty because of the presence of
pulp stones which is in accordance with the present study [36] . Moss salentijn et
al.,mentioned that 78% of pulp stones are removed using ultrasonic instruments which is in
agreement with the study results.

Limitations of the study were a smaller population number of respondents . Future scope of
the study is to establish in a larger population or particularly to certain speciality or age or
experience group among dentists .

5. CONCLUSION
Within the limitations of the study , it shows that knowledge, attitude and practice among
general practitioners was higher when compared with endodontists. This is due to the unequal
distribution of questionnaires within the respondents. Among the endodontists, knowledge ,
attitude and practice with respect to pulp stones was satisfactory.

Acknowledgement
We thank Saveetha Dental College and Hospitals, Chennai for access to the retrospective data

Author contribution :

AarthiMuthukumar carried out the KAP survey , collection and analysis of data and drafted
the manuscript. Dr A. HimaSandeep aided in conception of the topic, supervision and
appraisal of the manuscript.

Conflict of interest :
No conflict of Interest

6. REFERENCE

[1] Langeland K, Rodrigues H, Dowden W. Periodontal disease, bacteria, and pulpal
histopathology [Internet]. Vol. 37, Oral Surgery, Oral Medicine, Oral Pathology. 1974.
p. 257-70. Available from: http://dx.doi.org/10.1016/0030-4220(74)90421-6

[2] Ramamoorthi S, Nivedhitha MS, Divyanand MJ. Comparative evaluation of

3000


https://paperpile.com/c/RKK4ra/Eq8C
https://paperpile.com/c/RKK4ra/6l1k
https://paperpile.com/c/RKK4ra/R65s
https://paperpile.com/c/RKK4ra/6l1k
https://paperpile.com/c/RKK4ra/Eq8C
https://paperpile.com/c/RKK4ra/wGn8
https://paperpile.com/c/RKK4ra/nL6J
https://paperpile.com/c/RKK4ra/R65s
http://paperpile.com/b/RKK4ra/YjEv
http://paperpile.com/b/RKK4ra/YjEv
http://paperpile.com/b/RKK4ra/YjEv
http://dx.doi.org/10.1016/0030-4220(74)90421-6
http://paperpile.com/b/RKK4ra/gwEX

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 01, 2020

postoperative pain after using endodontic needle and EndoActivator during root canal
irrigation: A randomised controlled trial [Internet]. Vol. 41, Australian Endodontic
Journal. 2015. p. 78-87. Available from: http://dx.doi.org/10.1111/aej.12076
Moss-Salentijn L, Hendricks-Klyvert M. Calcified structures in human dental pulps
[Internet]. Vol. 14, Journal of Endodontics. 1988. p. 184-9. Available from:
http://dx.doi.org/10.1016/s0099-2399(88)80262-0

Ramanathan S, Solete P. Cone-beam Computed Tomography Evaluation of Root Canal
Preparation using Various Rotary Instruments: An in vitro Study [Internet]. Vol. 16,
The Journal of Contemporary Dental Practice. 2015. p. 869-72. Available from:
http://dx.doi.org/10.5005/jp-journals-10024-1773

Moss-Salentijn L, Klyvert MH. Epithelially induced denticles in the pulps of recently
erupted, noncarious human premolars [Internet]. VVol. 9, Journal of Endodontics. 1983.
p. 554-60. Available from: http://dx.doi.org/10.1016/s0099-2399(83)80060-0

Siddique R, Sureshbabu NM, Somasundaram J, Jacob B, Selvam D. Qualitative and
quantitative analysis of precipitate formation following interaction of chlorhexidine
with sodium hypochlorite, neem, and tulsi. J Conserv Dent. 2019 Jan;22(1):40-7.

Low FN. Histopathology of the Teeth and Their Surrounding Structures.Rudolf
Kronfeld , Paul E. Boyle [Internet]. Vol. 25, The Quarterly Review of Biology. 1950. p.
343-343. Available from: http://dx.doi.org/10.1086/397775

Hillmann G, Geurtsen W. Light-microscopical investigation of the distribution of
extracellular matrix molecules and calcifications in human dental pulps of various ages
[Internet]. Vol. 289, Cell and Tissue Research. 1997. p. 145-54. Available from:
http://dx.doi.org/10.1007/s004410050860

Sundell JR, Stanley HR, White CL. The relationship of coronal pulp stone formation to
experimental operative procedures [Internet]. Vol. 25, Oral Surgery, Oral Medicine,
Oral Pathology. 1968. p. 579-89. Available from: http://dx.doi.org/10.1016/0030-
4220(68)90303-4

Stenvik A, Mjor IA. Epithelial Remnants and Denticle Formation in the Human Dental
Pulp [Internet]. Vol. 28, Acta Odontologica Scandinavica. 1970. p. 721-8. Available
from: http://dx.doi.org/10.3109/00016357009058593

Siskos GJ, Georgopoulou M. Unusual case of general pulp calcification (pulp stones) in
a young Greek girl [Internet]. Vol. 6, Dental Traumatology. 1990. p. 282—-4. Available
from: http://dx.doi.org/10.1111/j.1600-9657.1990.tb00433.x

VanDenBerghe JM, Panther B, Gound TG. Pulp stones throughout the dentition of
monozygotic twinsA case report [Internet]. Vol. 87, Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology, and Endodontology. 1999. p. 749-51. Awvailable from:
http://dx.doi.org/10.1016/s1079-2104(99)70174-5

Baghdady VS, Ghose LJ, Nahoom HY. Prevalence of pulp stones in a Teenage Iraqi
Group [Internet]. Vol. 14, Journal of Endodontics. 1988. p. 309-11. Available from:
http://dx.doi.org/10.1016/s0099-2399(88)80032-3

R R, Rajakeerthi R, Ms N. Natural Product as the Storage medium for an avulsed tooth
— A Systematic Review [Internet]. Vol. 22, Cumhuriyet Dental Journal. 2019. p. 249—
56. Available from: http://dx.doi.org/10.7126/cumudj.525182

Johnson PL, Bevelander G. Histogenesis and Histochemistry of Pulpal Calcification
[Internet]. Vol. 35, Journal of Dental Research. 1956. p. 714-22. Available from:
http://dx.doi.org/10.1177/00220345560350050901

Nasim I, Hussainy S, Thomas T, Ranjan M. Clinical performance of resin-modified
glass ionomer cement, flowable composite, and polyacid-modified resin composite in
noncarious cervical lesions: One-year follow-up [Internet]. Vol. 21, Journal of
Conservative Dentistry. 2018. p. 510. Available from:

3001


http://paperpile.com/b/RKK4ra/gwEX
http://paperpile.com/b/RKK4ra/gwEX
http://paperpile.com/b/RKK4ra/gwEX
http://dx.doi.org/10.1111/aej.12076
http://paperpile.com/b/RKK4ra/wKD1
http://paperpile.com/b/RKK4ra/wKD1
http://dx.doi.org/10.1016/s0099-2399(88)80262-0
http://paperpile.com/b/RKK4ra/GRp3
http://paperpile.com/b/RKK4ra/GRp3
http://paperpile.com/b/RKK4ra/GRp3
http://paperpile.com/b/RKK4ra/GRp3
http://dx.doi.org/10.5005/jp-journals-10024-1773
http://paperpile.com/b/RKK4ra/qiln
http://paperpile.com/b/RKK4ra/qiln
http://paperpile.com/b/RKK4ra/qiln
http://dx.doi.org/10.1016/s0099-2399(83)80060-0
http://paperpile.com/b/RKK4ra/eemm
http://paperpile.com/b/RKK4ra/eemm
http://paperpile.com/b/RKK4ra/eemm
http://paperpile.com/b/RKK4ra/G8Hj
http://paperpile.com/b/RKK4ra/G8Hj
http://paperpile.com/b/RKK4ra/G8Hj
http://dx.doi.org/10.1086/397775
http://paperpile.com/b/RKK4ra/TYeK
http://paperpile.com/b/RKK4ra/TYeK
http://paperpile.com/b/RKK4ra/TYeK
http://paperpile.com/b/RKK4ra/TYeK
http://dx.doi.org/10.1007/s004410050860
http://paperpile.com/b/RKK4ra/YyMY
http://paperpile.com/b/RKK4ra/YyMY
http://paperpile.com/b/RKK4ra/YyMY
http://dx.doi.org/10.1016/0030-4220(68)90303-4
http://dx.doi.org/10.1016/0030-4220(68)90303-4
http://paperpile.com/b/RKK4ra/AEwY
http://paperpile.com/b/RKK4ra/AEwY
http://paperpile.com/b/RKK4ra/AEwY
http://dx.doi.org/10.3109/00016357009058593
http://paperpile.com/b/RKK4ra/erPm
http://paperpile.com/b/RKK4ra/erPm
http://paperpile.com/b/RKK4ra/erPm
http://dx.doi.org/10.1111/j.1600-9657.1990.tb00433.x
http://paperpile.com/b/RKK4ra/RBZW
http://paperpile.com/b/RKK4ra/RBZW
http://paperpile.com/b/RKK4ra/RBZW
http://paperpile.com/b/RKK4ra/RBZW
http://dx.doi.org/10.1016/s1079-2104(99)70174-5
http://paperpile.com/b/RKK4ra/7GOC
http://paperpile.com/b/RKK4ra/7GOC
http://dx.doi.org/10.1016/s0099-2399(88)80032-3
http://paperpile.com/b/RKK4ra/uIc1
http://paperpile.com/b/RKK4ra/uIc1
http://paperpile.com/b/RKK4ra/uIc1
http://dx.doi.org/10.7126/cumudj.525182
http://paperpile.com/b/RKK4ra/tZQ9
http://paperpile.com/b/RKK4ra/tZQ9
http://dx.doi.org/10.1177/00220345560350050901
http://paperpile.com/b/RKK4ra/d3Aa
http://paperpile.com/b/RKK4ra/d3Aa
http://paperpile.com/b/RKK4ra/d3Aa
http://paperpile.com/b/RKK4ra/d3Aa

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 01, 2020

http://dx.doi.org/10.4103/jcd.jcd_51 18

Kumar D, Delphine Priscilla Antony S. Calcified Canal and Negotiation-A Review
[Internet]. Vol. 11, Research Journal of Pharmacy and Technology. 2018. p. 3727.
Available from: http://dx.doi.org/10.5958/0974-360x.2018.00683.2

Kansu O, Ozbek M, Avcu N, Aslan U, Kansu H, Gengtoy G. Can dental pulp
calcification serve as a diagnostic marker for carotid artery calcification in patients with
renal diseases? [Internet]. Vol. 38, Dentomaxillofacial Radiology. 2009. p. 542-5.
Available from: http://dx.doi.org/10.1259/dmfr/13231798

Ravinthar K, Jayalakshmi. Recent Advancements in Laminates and Veneers in
Dentistry [Internet]. Vol. 11, Research Journal of Pharmacy and Technology. 2018. p.
785. Available from: http://dx.doi.org/10.5958/0974-360x.2018.00148.8

Manohar MP, Sharma S. A survey of the knowledge, attitude, and awareness about the
principal choice of intracanal medicaments among the general dental practitioners and
nonendodontic specialists. Indian J Dent Res. 2018 Nov;29(6):716—20.

Donta C, Kavvadia K, Panopoulos P, Douzgou S. Generalized pulp stones: report of a
case with 6-year follow-up [Internet]. Vol. 44, International Endodontic Journal. 2011.
p. 976-82. Available from: http://dx.doi.org/10.1111/j.1365-2591.2011.01903.x

Janani K, Palanivelu A, Sandhya R. Diagnostic accuracy of dental pulse oximeter with
customized sensor holder, thermal test and electric pulp test for the evaluation of pulp
vitality - An in vivo study [Internet]. Vol. 23, Brazilian Dental Science. 2020. Available
from: http://dx.doi.org/10.14295/bds.2020.v23i1.1805

Zeng J, Yang F, Zhang W, Gong Q, Du Y, Ling J. Association between dental pulp
stones and calcifying nanoparticles. Int J Nanomedicine. 2011 Jan 7;6:109-18.

Ramesh S, Teja K, Priya V. Regulation of matrix metalloproteinase-3 gene expression
in inflammation: A molecular study [Internet]. Vol. 21, Journal of Conservative
Dentistry. 2018. p. 592. Available from: http://dx.doi.org/10.4103/jcd.jcd_154 18
Website [Internet]. [cited 2020 Jun 6]. Available from: Jose, J., and H. Subbaiyan.
2020. “Different Treatment Modalities Followed by Dental Practitioners for Ellis Class
2 Fracture-A Questionnaire-Based Survey.” The Open Dentistry Journal.
https://opendentistryjournal.com/VOLUME/14/PAGE/59/FULLTEXT/.

Hamasha AA-H, Darwazeh A. Prevalence of pulp stones in Jordanian adults [Internet].
Vol. 86, Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and
Endodontology. 1998. p. 730-2. Available from: http://dx.doi.org/10.1016/s1079-
2104(98)90212-8

Shape optimal and clean more [Internet]. Paperpile. [cited 2020 Jun 8]. Available from:
https://paperpile.com/app/p/1483a4b4-c3be-0c7a-9ba7-22d66¢1691a6

Website [Internet]. [cited 2020 Jun 6]. Available from: Rajendran, Ratheesh,
Radhakrishnan Nair Kunjusankaran, Raghu Sandhya, Aadit Anilkumar, Rakhi
Santhosh, and Santosh Rayagouda Patil. 2019. “Comparative Evaluation of
Remineralizing Potential of a Paste Containing Bioactive Glass and a Topical Cream
Containing Casein Phosphopeptide-Amorphous Calcium Phosphate: An in Vitro
Study.” Pesquisa Brasileira Em  Odontopediatria E Clinica Integrada.
https://doi.org/10.4034/pboci.2019.191.61.

Sener S, Cobankara FK, Akgiinlii F. Calcifications of the pulp chamber: prevalence and
implicated factors [Internet]. Vol. 13, Clinical Oral Investigations. 2009. p. 209-15.
Available from: http://dx.doi.org/10.1007/s00784-008-0212-x

Gulsahi A, Cebeci Al, Azden S. A radiographic assessment of the prevalence of pulp
stones in a group of Turkish dental patients [Internet]. VVol. 42, International Endodontic
Journal.  2009. p. 735-9. Available from: http://dx.doi.org/10.1111/}.1365-
2591.2009.01580.x

3002


http://dx.doi.org/10.4103/jcd.jcd_51_18
http://paperpile.com/b/RKK4ra/UrGX
http://paperpile.com/b/RKK4ra/UrGX
http://paperpile.com/b/RKK4ra/UrGX
http://dx.doi.org/10.5958/0974-360x.2018.00683.2
http://paperpile.com/b/RKK4ra/qM3b
http://paperpile.com/b/RKK4ra/qM3b
http://paperpile.com/b/RKK4ra/qM3b
http://paperpile.com/b/RKK4ra/qM3b
http://dx.doi.org/10.1259/dmfr/13231798
http://paperpile.com/b/RKK4ra/x7mg
http://paperpile.com/b/RKK4ra/x7mg
http://paperpile.com/b/RKK4ra/x7mg
http://dx.doi.org/10.5958/0974-360x.2018.00148.8
http://paperpile.com/b/RKK4ra/MY8i
http://paperpile.com/b/RKK4ra/MY8i
http://paperpile.com/b/RKK4ra/MY8i
http://paperpile.com/b/RKK4ra/MoTJ
http://paperpile.com/b/RKK4ra/MoTJ
http://paperpile.com/b/RKK4ra/MoTJ
http://dx.doi.org/10.1111/j.1365-2591.2011.01903.x
http://paperpile.com/b/RKK4ra/lz5D
http://paperpile.com/b/RKK4ra/lz5D
http://paperpile.com/b/RKK4ra/lz5D
http://paperpile.com/b/RKK4ra/lz5D
http://dx.doi.org/10.14295/bds.2020.v23i1.1805
http://paperpile.com/b/RKK4ra/Vvwk
http://paperpile.com/b/RKK4ra/Vvwk
http://paperpile.com/b/RKK4ra/9g9d
http://paperpile.com/b/RKK4ra/9g9d
http://paperpile.com/b/RKK4ra/9g9d
http://dx.doi.org/10.4103/jcd.jcd_154_18
http://paperpile.com/b/RKK4ra/1fkA
about:blank
about:blank
about:blank
about:blank
http://paperpile.com/b/RKK4ra/vho4
http://paperpile.com/b/RKK4ra/vho4
http://paperpile.com/b/RKK4ra/vho4
http://dx.doi.org/10.1016/s1079-2104(98)90212-8
http://dx.doi.org/10.1016/s1079-2104(98)90212-8
http://paperpile.com/b/RKK4ra/bNCc
http://paperpile.com/b/RKK4ra/bNCc
https://paperpile.com/app/p/1483a4b4-c3be-0c7a-9ba7-22d66c1691a6
http://paperpile.com/b/RKK4ra/1VCj
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
http://paperpile.com/b/RKK4ra/fq1z
http://paperpile.com/b/RKK4ra/fq1z
http://paperpile.com/b/RKK4ra/fq1z
http://dx.doi.org/10.1007/s00784-008-0212-x
http://paperpile.com/b/RKK4ra/nL6J
http://paperpile.com/b/RKK4ra/nL6J
http://paperpile.com/b/RKK4ra/nL6J
http://dx.doi.org/10.1111/j.1365-2591.2009.01580.x
http://dx.doi.org/10.1111/j.1365-2591.2009.01580.x

[31]

[32]

[33]

[34]

[35]

[36]

[37]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 01, 2020

Tan E, Uzgur R, Hamidi MM, Colak H, Uzgur Z, Turkal M. Incidence and distribution
of pulp stones found in radiographic dental examination of adult Turkish Dental
Patients [Internet]. Vol. 3, Annals of Medical and Health Sciences Research. 2013. p.
572. Available from: http://dx.doi.org/10.4103/2141-9248.122115

Nasim I, Nandakumar M. Comparative evaluation of grape seed and cranberry extracts
in preventing enamel erosion: An optical emission spectrometric analysis [Internet].
Vol. 21, Journal of Conservative Dentistry. 2018. p. 516. Available from:
http://dx.doi.org/10.4103/jcd.jcd_110 18

Togoo RA, Zakirulla M, Yaseen SM, Nasim VS. Knowledge and practice of pulp
therapy in deciduous teeth among general dental practitioners in Saudi Arabia
[Internet]. Vol. 2, Annals of Medical and Health Sciences Research. 2012. p. 1109.
Available from: http://dx.doi.org/10.4103/2141-9248.105657

Ozkalayci N, Zeynep Zengin A, Turk SE, Pinar Sumer A, Bulucu B, Kirtiloglu T.
Multiple Pulp Stones: A Case Report [Internet]. VVol. 05, European Journal of Dentistry.
2011. p. 210-4. Available from: http://dx.doi.org/10.1055/s-0039-1698882

Sisman Y, Aktan AM, Tarim-Ertas E, Ciftci ME, Sekerci AE. The prevalence of pulp
stones in a Turkish population. A radiographic survey [Internet]. Medicina Oral
Patologia Oral y Cirugia Bucal. 2012. p. e212-7. Available from:
http://dx.doi.org/10.4317/medoral.17400

Goga R, Chandler NP, Oginni AO. Pulp stones: a review [Internet]. Vol. 41,
International  Endodontic  Journal. 2008. p. 457-68. Awvailable from:
http://dx.doi.org/10.1111/j.1365-2591.2008.01374.x

Jain P, Patni P, Hiremath H, Jain N. Successful removal of a 16 mm long pulp stone
using ultrasonic tips from maxillary left first molar and its endodontic management
[Internet]. Vol. 17, Journal of Conservative Dentistry. 2014. p. 92. Available from:
http://dx.doi.org/10.4103/0972-0707.124170

LIST OF TABLES AND FIGURES

Table 1: chi square and p value table

Table 2: Demographic data

Figure 1: Gender predilection among the respondents
Figure 2: Field of practice

Figure 3: Awareness on types of pulp stones

Figure 4: Methods to diagnose pulp stones

Figure 5: Frequency of pulp stones in maxillary molars
Figure 6: Prevalence rate of pulp stones in maxillary molars
Figure 7: Removal of pulp stones after finding canals
Figure 8: Level of difficulty to remove pulp stones

Figure 9: Difficulties during removal of pulp stone

Figure 10: Prevalence of difficulty in canal identification due to pulp stones
Figure 11: Methods to remove pulp stones

Figure 12: Prevalence of iatrogenic errors

Figure 13: Root canal success rate and pulp stones

3003


http://paperpile.com/b/RKK4ra/NnZo
http://paperpile.com/b/RKK4ra/NnZo
http://paperpile.com/b/RKK4ra/NnZo
http://paperpile.com/b/RKK4ra/NnZo
http://dx.doi.org/10.4103/2141-9248.122115
http://paperpile.com/b/RKK4ra/QUIH
http://paperpile.com/b/RKK4ra/QUIH
http://paperpile.com/b/RKK4ra/QUIH
http://paperpile.com/b/RKK4ra/QUIH
http://dx.doi.org/10.4103/jcd.jcd_110_18
http://paperpile.com/b/RKK4ra/QzX6
http://paperpile.com/b/RKK4ra/QzX6
http://paperpile.com/b/RKK4ra/QzX6
http://paperpile.com/b/RKK4ra/QzX6
http://dx.doi.org/10.4103/2141-9248.105657
http://paperpile.com/b/RKK4ra/Eq8C
http://paperpile.com/b/RKK4ra/Eq8C
http://paperpile.com/b/RKK4ra/Eq8C
http://dx.doi.org/10.1055/s-0039-1698882
http://paperpile.com/b/RKK4ra/6l1k
http://paperpile.com/b/RKK4ra/6l1k
http://paperpile.com/b/RKK4ra/6l1k
http://paperpile.com/b/RKK4ra/6l1k
http://dx.doi.org/10.4317/medoral.17400
http://paperpile.com/b/RKK4ra/R65s
http://paperpile.com/b/RKK4ra/R65s
http://dx.doi.org/10.1111/j.1365-2591.2008.01374.x
http://paperpile.com/b/RKK4ra/wGn8
http://paperpile.com/b/RKK4ra/wGn8
http://paperpile.com/b/RKK4ra/wGn8
http://paperpile.com/b/RKK4ra/wGn8
http://dx.doi.org/10.4103/0972-0707.124170

ISSN 2515-8260

European Journal of Molecular & Clinical Medicine

Volume 07, Issue 01, 2020

FIELD OF PRACTICE
QUESTION [ CATEGOR CHI- P
S Y General Endodontist SQUAR | VALU
practitioner E E
VALUE
Are you | Yes 53 18
aware about
the types of 1.854 0.173
pulp stones? No 19 12
How’ll you | Clinically 41 22
diagnose a
pulp stone? 2.409 0.121
Radiographic | 31 8
How  often | Very rare 10 6
do you
encounter
pulp stones | Rare 39 18
in  maxillary
molars?
Often 20 5 1.737 0.629
Very often 3 1
Do you tend | Yes 53 22
to  remove
pulp stones
even  after
finding the | No 19 8 0.001 0.977
canal?
What Instrument 24 5
difficulty do | fracture
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you face
while Canal 28 16
removing visibility
pulp stones?
Perforation 14 5 3.721 0.293
Others 6 4
Do you | Yes 54 19
experience
difficulty in
canal
identification
due to pulp | No 18 11
stones? 1.417 0.234
Which Burs 12 2
method do
you prefer to
remove pulp
stones? Ultrasonic |35 11
Instruments 7.239 0.045
Hand 22 17
instruments
Others 3 0
Do you | Yes 57 19
make  any
errors while
removing
pulp stones? | No 15 11
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Do you think | Yes 26 5
root canal
success rate
will decrease No 31 13
due to
presence of
pulp stones? 5.574 0.062
Maybe 15 12

Table 1: shows the field of practice, categories, number of responses, pearson's chi square
value and p value of various entities.
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DEMOGRAPHIC | CATEGORIES NO. OF [ TOTAL
VARIABLES RESPONDENTS
Male 53
Gender 102
Female 49
General 72
practitioner
Field of practice 102
Endodontists 30

Table 2:showing demographic data of participants : 53 males and 49 females were

participated in the survey, 72 were general practitioners and 30 were endodontists in the

population
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Simple Bar Count of Field of practice

a0

number of responses

general practitioner endodontist

Field of practice

Figure 1: Bar graph represents the frequency of field of practice in the study population. X
axis represents the field of practice and Y axis shows the number of responses. It shows,
predilection of general practitioners is higher than endodontists in the study population.
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Bar Chart

a0 Are
you
aware
about
the
types
of pulp
stones

Hyes
Mo

No. of responses

general practitioner endodontist

Field of practice

Figure 2 Bar graph represents the association between field of practice and awareness on the
type of pulp stones. X axis represents the field of practice and type of response whereas Y
axis shows the number of responses in each category. Chi square test was done and
association was found to be statistically not significant. Pearson’'s Chi square value : 1.854, p
value -0.173 (>0.05), proving that general practitioners have better awareness than
endodontists.

Bar Chart

0 How’ll
you
diagnose
apulp
stone
M radiograph

M clinically

No. of responses

general practitioner endodontist

Field of practice

Figure 3:Bar graph represents the association between field of practice and method used to
diagnose pulp stones. X axis represents the field of practice and type of response whereas Y
axis shows the number of responses in each category. Chi square test was done and
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association was found to be statistically not significant. Pearson's Chi square value : 2.409, p
value -0.121 (>0.05), proving that radiographic methods of pulp stone diagnosis have higher
acceptance than clinical methods.

Bar Chart

How often
do you
encounter
pulp
stones in
maxillary
molars

.VEI’)’ rare
.rare

M often
Every often

No. of responses

general practitioner endodontist

Field of practice

Figure 4:Bar graph represents the association between field of practice and the frequency of
pulp stones in maxillary molars. X axis represents the field of practice and type of response
whereas Y axis shows the number of responses in each category. Chi square test was done
and association was found to be statistically not significant. Pearson's Chi square value :
1.737, p value -0.629 (>0.05), proving that both general practitioners and endodontists rarely
encounter pulp stones in maxillary molars.
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Bar Chart
Do you
%0 tend to

remove
pulp

stones
even
after

finding

the

canal

M yes
Mo

No. of responses

general practitioner endodontist

Field of practice

Figure 5:Bar graph represents the association between field of practice and their knowledge
on removing pulp stones after finding the canal. X axis represents the field of practice and
type of response whereas Y axis shows the number of responses in each category. Chi square
test was done and association was found to be statistically not significant. Pearson's Chi
square value : 0.001, p value -0.977 (>0.05), shows that removing the pulp stones after
finding the canal was higher in general practitioners when compared to endodontists.
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Bar Chart
0 What
difficulties do

you face while
removing pulp
stones

Einstrument fracture
M canal visibility

M perforation

M others

No. of responses

general practitioner endodontist

Field of practice

Figure 6:Bar graph represents the association between field of practice and the difficulties
faced while removing pulp stones. X axis represents the field of practice and type of response
whereas Y axis shows the number of responses in each category. Chi square test was done
and association was found to be statistically not significant. Pearson's Chi square value :
3.721, p value -0.293 (>0.05), proving that canal visibility while doing the root canal
treatment was the most common difficulty faced by respondents.

Bar Chart

&0 Do you
experience
difficulty in

canal
identification
due to pulp

stones

M yes
Mo

No. of responses

general practitioner endodontist

Field of practice

Figure 7: Bar graph represents the association between field of practice and difficulty in
canal identification due to pulp stones. X axis represents the field of practice and type of
response whereas Y axis shows the number of responses in each category. Chi square test
was done and association was found to be statistically not significant. Pearson's Chi square
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value : 1.417, p value -0.234 (>0.05), proving that general practitioners faced difficulty in
canal identification when compared to endodontists.

Bar Chart

40 Which method do

you prefer to

remove pulp
stones

M burs

M uitrasonic instruments
M hand instruments
M others

No. of responses

general practitioner endodontist

Field of practice

Figure 8:Bar graph represents the association between field of practice and method used to
remove pulp stones. X axis represents the field of practice and type of response whereas Y
axis shows the number of responses in each category. Chi square test was done and
association was found to be statistically significant. Pearson's Chi square value : 7.239, p
value -0.045 (<0.05), proving that general practitioners prefer the use of ultrasonic
instruments whereas endodontists prefer using hand instruments.
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Clustered Bar Count of Field of practice by Do you make any iatrogenic errors while removing pulp stones

Do you
make any
&0 iatrogenic

errors

while
removing
pulp
stones
W yes
W

No. of responses

general practitioner endodontist

Field of practice

Figure 9:Bar graph represents the association between field of practice and the iatrogenic
errors made while removing pulp stones. X axis represents the field of practice and type of
response whereas Y axis shows the number of responses in each category. Chi square test
was done and association was found to be statistically not significant. Pearson's Chi square
value : 2.795, p value -0.095 (>0.05), proving that general practitioners experience iatrogenic
errors more than endodontists.

3014



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 01, 2020

Bar Chart

Do you
think root
canal
success
rate will
decrease
due to the
presence
of pulp
stones

40

No. of responses

general practitioner endodontist

Field of practice

Figure 10:Bar graph represents the association between field of practice and knowledge on
compromised success rate of root canal treatment due to pulp stones. X axis represents the
field of practice and type of response whereas Y axis shows the number of responses in each
category. Chi square test was done and association was found to be statistically not
significant. Pearson’'s Chi square value : 5.574, p value -0.062 (>0.05), shows both general
practitioners and endodontics contraindicating with presence pulp stones compromising the
success of root canal treatment.
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