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Prevalence of pulp stones in IOPA radiographs
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INTRODUCTION

ABSTRACT

The presence of calcifications or hard deposits within the pulp chamber of the teeth is
referred to as pulp stones. There is a geographic and ethnic variation in the occurrence
of these calcifications in the population. The article assessed the occurrence of pulp
stones. As a secondary objective, the gender or age difference was also assessed. This
study was carried out retrospectively by analyzing the archived dental radiographs. A
total of 100 radiographs were taken for the analysis based on random sampling. The
selected samples were scanned for the occurrence of pulp stones. From a total of 100
subjects, 15% had more than one pulp stone. This study revealed the prevalence of
dental stones in the sample population was low. However, of the teeth examined, the
mandibular arch had a higher incidence when compared to the maxillary arch. No
significant correlation was found among gender or age. Further studies on a larger scale
are required to find possible associations that would help determine clinical outcomes.
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consist of calcified tissue in compact degenerative masses
or made up of denticles with a central empty cavity which

Pulp stones are calcifications that can be located inside
the pulp. The pulp stones may be discrete entities or
may be present as a diffuse poorly defined stones. Both
of these presentations may be free-floating or may be
partially/completely embedded into the dentin. The pulp
stones are classified as true and pseudo pulp stones. The
true stones contain irregular dentin, whereas pseudo pulp
stones are in fact degenerative pulp calcifications. This
classification is not widely accepted and has led to a number
of newer histological classifications.!" Pulp stones typically
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may be filled with epithelial remnants which is in turn
peripherally surrounded by odontoblasts. The exact reason
for the occurrence of pulp stones is unknown, however,
some predisposing factors have been identified. Although
the exact etiology is not known, there are established
predisposing factors.®! Other factors implicated in pulp
stone formation are long-standing irritants which include
dental caries, restorations, and chronic inflammation.
Studies also show that pulp stones are an attempt at repair
by the pulp in response to any irritant.”?® Incidentally, there
is an increase in the occurrence of these pulp stones with
increasing age. Progression of a carious lesion stimulates
inflammatory changes of the pulp, resulting in secondary
or reparative dentin formation. The number of pulp stones
is highly variable ranging from 1 to 12. There have been
instances of more than 30 stones being reported from
a single tooth. The size is also variable from microns to
centimeter size. There is a greater tendency for pulp stones
to occur in the coronal pulp rather than the radicular pulp.
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Females have also been reported to have a higher tendency
of pulp stone occurrences in comparison to males with a
prevalence of around 20%.7*! Histological examinations,
however, have noted higher prevalence rates.'”? The
occurrence of pulp stones is increased in patients with
systemic or genetic diseases.""? Many studies exist that
have reported associations between cardiovascular diseases
with pulp stones, one radiographic examination, whereas
another suggests that 74% of subjects with a known heart
disease history reported detectable pulpal calcifications and
39% of subjects with no history of heart disease had pulp
stones.l However, till date, there is no literature which has
conclusive evidence to support the above hypothetical role
of systemic diseases.

Radiographic examination can be considered a reliable
means in the identification of pulp stones. A number of
studies have documented the prevalence of pulp stones
among various populations. This study will help determine
the prevalence and possible correlations. This study will
shed light on the importance of radiographic examination
and a possible connection to systemic diseases.

This study aims to retrospectively determine the prevalence
of pulp stones in the Indian population.

METHODOLOGY

This study was carried out on archived dental radiographs.
The Institutional Scientific Review Board had cleared the
study with the number IHEC/SDC/OMFS/21/181. A total of
100 radiographs of patients from Saveetha Dental College
were assessed. The inclusion criteria were adult patients
who underwent root canal treatment. Radiographs of the
patients were procured from Dental Information Archiving
Software (DIAS). The collected digital radiographs were

gender

viewed in the computer screen for the presence of pulp
stones as evidenced by a calcification, in the pulp chamber
or root canal system. Calcifications were identified by
the presence of free or attached radiopacities in the pulp
chamber. Gender, age, tooth number, and presence of pulp
stones were recorded.

The data collected were entered in a spreadsheet and
analyzed using SPSS 19, IBM Corporation, Chicago, IL,
USA. The required statistical analysis was performed.

RESULTS

The total sample was 100 patients of the age group
10-70 years. In this study sample, 42% were males and
58% were females [Figures 1 and 2]. The sample had 45%
maxillary teeth and 55% mandibular teeth. The prevalence
of pulp stones according to the age groups were 10-20,
21-30, 31-40, 41-50, 51-60, and 61-70 was 13% + 1.2, 0.6%
+0.04, 31-40 £ 28% £ 2.5, 15% + 0.9, 0.3% + 0.004, and 0%,
respectively. Females showed a prevalence rate of 23%,
whereas males demonstrated 13%. On the basis of tooth
number, the prevalence rate among maxillary anterior was
13%, mandibular anterior was 18%, maxillary posterior was
14%, and mandibular posterior was 15%. Patient’s gender,
age, and tooth number had no significant correlation in the
present study [Figures 3 and 4].

DISCUSSION

Our institution has carried out several studies of high
scientific caliber in the past and this was in line with those
articles."*¥ The radiographic analysis of pulp stones is a
noninvasive method.

Itis only possible when the diameter of pulpal calcifications
is more than 200 um."! Hence, minute pulp stones would
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Figure 1: Bar graph showing the gender distribution of the sample for
the study. The study sample consisted of 42% males and 58% females
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Figure 2: Bar graph showing the age distribution of the samples
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Figure 3: Graph representing age wise distribution

be left undetected through radiographic means.>>*! A
number of studies used the paralleling technique to take
the radiographs, and some employed periapical and
bitewing radiographs,®*! whereas some studies even used
panoramic radiographs for determining the prevalence of
pulp stones.””?! There has been no single radiographic
modality pointed out so far. In this study, bisecting angle
technique was primarily used to take the radiographs of
patients undergoing root canal treatment.

The age wise distribution of pulp stones is depicted in Figure
3. These findings were almost same with the results reported
by Sisman et al. (15%)"! and Ranjitkar, who reported 10%
of prevalence rates."! The values of our study were lower
than the values given by al-Hadi Hamasha et al.(22%),
Baghdady et al.(19%),”! and Gulsahi et al.(21%).5% Some
studies even reported lower prevalence rates. Nayak et al.
reported 5% of pulp stonest"! and Nayak ef al. in a study,
reported a 9.35% of prevalence of pulp stones.?" The results
of this study are comparable to the previous literature.

Some studies have elucidated that pulp stone prevalence
was more frequently seen in females when compared to
males.'*% Our study showed no significant associations
with gender and pulp stone prevalence. Previous studies
have reported the prevalence increases in frequency with
age.l® Some studies have reported associations of pulp
stones with specific age groups, where one reported that
pulp stones were often seen in the 40-50 age band™
and least among the 12-14 age group. However, another
study reported no significant associations with age and
occurrence of pulp stones and age which was also shown
in our study [Figure 3].

8

pulp stones

18-14 13-23 24-28 48-44 43-33 34-38

tooth number

Figure 4: Bar Graph representing sextant wise distribution of pulp
stones

Pulp stones are most frequent in the mandibular arch in
the current study. This is in contrast to previous studies,
where maxillary teeth showed a higher occurrence of pulp
stones,” there is no association between pulp stones and
tooth number in our study Figure 4. In contrast, previous
studies have determined significant occurrences between
pulp stones and tooth number, with studies reporting
higher occurrences in maxillary first and second molars.
Some studies even reported a higher occurrence in molars
than premolars. Many studies have suggested a correlation
of dental pulp stone occurrence with systemic diseases.
Some studies have reported a significant relationship
between the development of pulp stones in patients with a
history of diabetes mellitus and cardiovascular disease and
some with renal diseases.**3 As a limitation, we would like
to state that the patient’s medical history was not analyzed.

CONCLUSION

In this study, we observed a low prevalence of pulp stones.
However, of the teeth examined, the mandibular arch had
a higher incidence when compared to the maxillary arch.
No significant correlation was found among gender or age.
Further studies on a larger scale are required to effectively
determine prevalence rates among Indian population,
that would help determine clinical outcomes and possible
correlations to underlying systemic diseases could likely
make pulp stones a marker in the diagnosis of those
conditions.

Acknowledgment
The authors would like to thank the Department of Oral

“II Journal of Advanced Pharmaceutical Technology & Research | Volume 13 | Supplement 1 | November 2022 _ S65 I



Ravichandran and Vadivel: Prevalence of pulp stones

and Maxillofacial Radiology at Saveetha Dental College
and Hospital, Chennai, for their support and helping us to
complete the study.

Financial support and sponsorship
The present study was supported by the following agencies:

Saveetha Institute of Medical and Technical Science
Saveetha Dental College and Hospitals

Saveetha University

Ganga Devi Transports, Madhavaram, Chennai.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

10.

11.

12.

13.

14.

15.

Ranjitkar S, Taylor JA, Townsend GC. A radiographic assessment
of the prevalence of pulp stones in Australians. Aust Dent ]
2002;47:36-40.

Hillmann G, Geurtsen W. Light-microscopical investigation
of the distribution of extracellular matrix molecules and
calcifications in human dental pulps of various ages. Cell Tissue
Res 1997;289:145-54.

Sener S, Cobankara FK, Akgiinlii F. Calcifications of the pulp
chamber: Prevalence and implicated factors. Clin Oral Investig
2009;13:209-15.

Herman NG. Radiographic oddities: Unusual calcifications in the
dental pulp. N Y State Dent ] 2004;70:28-9.

Rusu MC, Sandulescu M, Stoenescu MD. Nestin and dental
pulp stones — A case report-driven hypothesis. Morphologie
2022;106:56-60.

Bernick S, Nedelman C. Effect of aging on the human pulp. ] Endod
1975;1:88-94.

Sisman Y, Aktan AM, Tarim-Ertas E, Cift¢ci ME, Sekerci AE. The
prevalence of pulp stones in a Turkish population. A radiographic
survey. Med Oral Patol Oral Cir Bucal 2012;17:e212-7.

al-Hadi Hamasha A, Darwazeh A. Prevalence of pulp stones in
Jordanian adults. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 1998;86:730-2.

Baghdady VS, Ghose L], Nahoom HY. Prevalence of pulp stones
in a teenage Iraqi group. ] Endod 1988;14:309-11.

Bevelander G, Johnson PL. Histogenesis and histochemistry of
pulpal calcification. ] Dent Res 1956,35:714-22.

Kantaputra PN, Sumitsawan Y, Schutte BC, Tochareontanaphol C.
Van der woude syndrome with sensorineural hearing loss,
large craniofacial sinuses, dental pulp stones, and minor limb
anomalies: Report of a four-generation Thai family. Am ] Med
Genet 2002;108:275-80.

Sayegh FS, Reed AJ. Calcification in the dental pulp. Oral Surg
Oral Med Oral Pathol 1968;25:873-82.

Edds AC, Walden JE, Scheetz JP, Goldsmith L], Drisko CL,
Eleazer PD. Pilot study of correlation of pulp stones with
cardiovascular disease. ] Endod 2005;31:504-6.

Vijayashree Priyadharsini J. I silico validation of the non-antibiotic
drugs acetaminophen and ibuprofen as antibacterial agents against
red complex pathogens. ] Periodontol 2019;90:1441-8.

Korkmaz Y, Imhof T, Kdimmerer PW, Bloch W, Rink-Notzon S,
Most T, et al. The colocalizations of pulp neural stem cells markers
with dentin matrix protein-1, dentin sialoprotein and dentin
phosphoprotein in human denticle (pulp stone) lining cells. Ann
Anat 2022;239:151815.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative
estimation of sulfiredoxin levels between chronic periodontitis
and healthy patients — A case-control study. ] Periodontol
2018;89:1241-8.

Ramadurai N, Gurunathan D, Samuel AV, Subramanian E,
Rodrigues SJ. Effectiveness of 2% articaine as an anesthetic agent
in children: Randomized controlled trial. Clin Oral Investig
2019;23:3543-50.

Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation
of salivary metabolomics in oral leukoplakia and oral squamous
cell carcinoma. ] Oral Pathol Med 2019;48:299-306.

Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini
extract induced reactive oxygen species-mediated apoptosis
in human oral squamous carcinoma cells. ] Oral Pathol Med
2019;48:115-21.

Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of
adhesion of Streptococcus mutans, plaque accumulation on zirconia
and stainless steel crowns, and surrounding gingival inflammation
in primary molars: Randomized controlled trial. Clin Oral Investig
2020;24:3275-80.

Samuel SR. Can 5-year-olds sensibly self-report the impact of
developmental enamel defects on their quality of life? Int ] Paediatr
Dent 2021;31:285-6.

Hannah R, Ramani P, Ramanathan A, Jancy Merlin R, Gheena S,
Ramasubramanian A, et al. CYP2 C9 polymorphism among patients
with oral squamous cell carcinoma and its role in altering the
metabolism of benzo[a] pyrene. Oral Surg Oral Med Oral Pathol
Oral Radiol 2020;130:306-12.

Chandrasekar R, Chandrasekhar S, Sundari KK, Ravi P.
Development and validation of a formula for objective assessment
of cervical vertebral bone age. Prog Orthod 2020;21:38.

Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In
silico analysis of virulence genes in an emerging dental pathogen
A. Baumannii and related species. Arch Oral Biol 2018;94:93-8.

Moss-Salentijn L, Hendricks-Klyvert M. Calcified structures in
human dental pulps. ] Endod 1988;14:184-9.

Ostrum B, Grocke DR, Montgomery J. A comparison of dietary
isotopes in pulp stones and incremental dentine from early
neolithic individuals of the Whitwell Long Cairn, England. Am J
Biol Anthropol 2022;177:769-83.

Satheeshkumar PS, Mohan MP, Saji S, Sadanandan S, George G.
Idiopathic dental pulp calcifications in a tertiary care setting in
South India. ] Conserv Dent 2013;16:50-5.

Syrynska M, Durka-Zajac M, Janiszewska-Olszowska J. Prevalence
and location of denticles on panoramic radiographs. Ann Acad
Med Stetin 2010;56:55-7.

Tamse A, Kaffe I, Litther MM, Shani R. Statistical evaluation of
radiologic survey of pulp stones. ] Endod 1982;8:455-8.

Gulsahi A, Cebeci Al, Ozden S. A radiographic assessment of the
prevalence of pulp stones in a group of Turkish dental patients.
Int Endod ] 2009;42:735-9.

Nayak M, Kumar J, Prasad LK. A radiographic correlation
between systemic disorders and pulp stones. Indian ] Dent Res
2010;21:369-73.

Mathew ST, Al-Mutlaq MA, Al-Eidan RF, Al-Khuraisi DM,
Adam H. Prevalence of pulp stones and its relation with
cardiovascular diseases and diabetes mellitus using digital
radiographs: A retrospective study. Ann Dent Spec 2019;7:18-23.
Udoye CI, Sede MA. Prevalence and analysis of factors related to
occurrence of pulp stone in adult restorative patients. Ann Med
Health Sci Res 2011;1:9-14.

Ertas ET, Veli I, Akin M, Ertas H, Atici MY. Dental pulp stone
formation during orthodontic treatment: A retrospective clinical
follow-up study. Niger J Clin Pract 2017;20:37-42.

I S66 _ Journal of Advanced Pharmaceutical Technology & Research | Volume 13 | Supplement 1 | November 2022 I“I



