10.5005/jp-journals-10024-2212

Maryam Kuzekanani et al

ORIGINAL RESEARCH

Pulp Stones, Prevalence and Distribution
in an Iranian Population
1

Maryam Kuzekanani, 2Jahangir Haghani, 3Laurence J Walsh, 4Mohammad AM Estabragh

ABSTRACT
Aim: This study determined the prevalence and distribution of
pulp stones in the permanent dentition of an adult population
using their periapical radiographs.
Materials and methods: The study followed a cross-sectional
design. A total of 800 periapical radiographs collected from 412
patients attending dental clinics in Kerman, Islamic Republic of
Iran, were examined using magnification.
Results: Pulp stones were present in 9.6% of all permanent
teeth examined, being most common in maxillary first and
second molars, followed by mandibular first and second molars.
They were present in 31.5% of all adult patients, with a significantly increased prevalence in females compared with males
(40.5 vs 23.9%, chi-squared test p < 0.001). There was also an
increased prevalence with age.
Conclusion: Based on the results of this study, clinicians should
expect to encounter pulp stones most commonly in the pulp
chambers of maxillary first and second molars, particularly in
older female patients.
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Clinical significance: Pulp stones depending on their size
and location can pose challenges to endodontic treatment.
They obstruct access to the canal orifices and thus complicate
endodontic treatment. Knowing where and when pulp stones
are likely to occur improves the quality of root canal treatments.
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INTRODUCTION
Pulp stones are calcified deposits present in the dental
pulp that appear in radiographs as round or ovoid opacities within the pulp chamber. They are considered to be
a physiological manifestation of changes to the pulp
tissue, rather than a pathological entity per se. So-called
“true” pulp stones are composed of dentin and are lined
by odontoblasts, whereas “false” pulp stones are formed
when degenerating pulp tissue become mineralized.1
The recent studies have shown that pulp stones have
heterogeneous structures and chemical compositions.
X-ray diffraction has revealed partially carbonated apatite
while X-ray fluorescence has identified P, Ca, Cu, Zn,
and Sr within dentin and pulp stones. Zn and Cu concentrations are higher in pulp stones and carious dentin
compared with healthy dentin.2
Pulp stones can occur in any type of tooth, and they
tend to increase in number or size over the adult years
of the life span. While the precise etiology of pulp stone
formation is yet to be described fully, known factors
which predispose to their development include traumatic
occlusion, caries, restorative interventions, orthodontic
treatment, periodontal disease, and aging.3-7
Depending on their size and location in the pulp
chamber, pulp stones can complicate endodontic treatment by impairing access to the root canal orifice through
the physical obstruction. Their presence can lead to
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changes in access cavity preparation in endodontics and
slow down the progress of cleaning and shaping the root
canal system, particularly for molar teeth. The problems
that they cause are similar to those from secondary and
tertiary dentin formation.4-7
Pulp stones have been reported to be present in
patients with systemic or genetic diseases, such as dentin
dysplasia and dentinogenesis imperfecta; in certain
syndromes, such as Williams and Van der Woude syndromes, in renal diseases, and also in cancer patients with
bisphosphonate-induced osteonecrosis.4,8-12
The aims of this study were to determine the prevalence and distribution of pulp stones in permanent teeth
in an adult population using periapical radiographs
and explore possible associations with age, gender,
tooth type, and tooth location. It was also of interest to
compare prevalence rates for the study population (based
in Kerman, Islamic Republic of Iran) to published data
from other regions of the world.

Statement of the Problem
Pulp stones are rigid structures that develop in the coronal
or radicular pulp. They obstruct access to the canal orifices
and thus complicate endodontic treatment.1,3 A range of
techniques, both chemical and mechanical, can be used to
remove them. Knowing where and when pulp stones are
likely to occur should improve the quality of root canal
treatments that are undertaken.4

MATERIALS AND METHODS
The study followed a cross-sectional design and was
approved by the institutional ethics committee (approval
number IR.KMU.REC.1394.385). The patient cohort
comprised 412 adult patients (age 15–65 years), with
184 males and 228 females attending community-based
clinics for routine dental care in Kerman, Islamic Republic
of Iran. A total of 800 periapical radiographs were collected from existing dental records and details of age
and gender recorded. No new radiographs were taken
for the study. Of the 800 radiographs, 650 were digital,
while the remainder were films. Using magnification,
all radiographs were scored for the presence of pulp
stones. The radiographs were interpreted by one examiner. Films were viewed on a standard viewing box and
under subdued ambient light with the aid of a magnifying glass (up to ×4 magnification), while digital images
were viewed on the screen under partial darkness. Any
radiographs which were taken at the wrong angulation,
incorrectly exposed or processed were not used, and were
excluded from the total. Pulp stones were scored as being
present or absent based on the presence of well-defined
radiopaque bodies in the pulp chambers of the teeth.
Data for prevalence were assessed using chi-squared test.

RESULTS
Pulp stones were detected in 31.5% of the patients (40.48%
of females and 23.9% of males) and 9.6% of all tooth types
in the dental arch. They were mainly found in the maxillary and mandibular first, second, and third molars in
412 patients (184 males and 228 females), in this Iranian
population. This study showed that pulp stones are found
more frequently in old patients than in young ones, and
also they are more prevalent in women than men (X-test,
p < 0.001) (Fig. 1).

DISCUSSION
In this study, the data were collected from the examination of periapical radiographs of patients who attended
the School of Dentistry, dental offices, and dental clinics
in Kerman.
Observation of pulp stones in this study was based
on periapical radiographs, though it is important to note
that not all of the calcifications in pulp could be seen
on radiographs. The detection of pulp stones on dental
radiographs is possible when pulp stones are larger than
200 µm in diameter; therefore, very small pulp stones
cannot be seen on radiographs.1,4,8,10,13-16
The prevalence of pulp stones in the examined teeth
of this research was 9.6%. They were found to be more
prevalent in the maxillary arch, especially in the first and
second molars. Ravanshad et al17 also in a study which
was performed on 625 randomly selected bitewing and
periapical radiographs of just the mandibular and maxillary molar teeth from patients who attended Shiraz Dental
School, Shiraz, Islamic Republic of Iran, reported that from
the total of the 652 subjects examined, 306 (46.9%) had
one or more teeth with pulp stones. Of the 8,244 posterior
teeth examined, 928 (11.25%) had pulp stones in the pulp
chamber. These pulp stones were detected in 76 (37.6%)
males, and 230 (51%) females had almost a similar pattern.
Among the teeth showing the condition, first molars were
the most prevalent, followed by second molars. In maxillary molars, the frequency of occurrence (26%) was higher
than mandibular molars (18.7%). The overall rate of the
pulp stone incidence that resulted from this recent study
in Islamic Republic of Iran cannot be compared with our
findings, since Ravanshad et al17 study did not involve all
tooth types including anterior teeth and premolars in the
dental arch. However, the results of the maximum rate of
pulp stone occurrence in maxillary first and second molars
and also the higher incidence in women than men are in
agreement with our findings.
In a retrospective study on 469 patients’ bitewing
radiographs (302 females and 167 males) which was done
to determine the prevalence of pulp stones in a Turkish
population, pulp stones were identified in 270 (57.6%)
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Fig. 1: Intraoral periapical radiograph of the teeth showing pulp stones

of the subjects, and 1,038 (15%) of the teeth examined.
They were seldom found in the premolars (9.07%) but
were much more prevalent in the molars (90.92%). Pulp
stone occurrence was significantly more common in the
first molars than in the second molars and in the first
premolars than in the second premolars in each dental
arch. Their occurrence was higher in the maxilla than in
the mandible for each tooth type. No difference between
the two genders could be identified.
The incidence rate (15%) in this Turkish population
was higher than our study in this population from Islamic
Republic of Iran.15
Another retrospective study on panoramic radiographs from 6,912 patients attending Kirikkale University
Dental Faculty Hospital, Kirikkale, Turkey, over 2009 to
2011 reported pulp stones to happen in 879 out of 6,912
patients (12.7%) and also to be viewed in 2009 teeth out
of a total of 96,240 teeth, showing a tooth prevalence of
2.1%. According to the findings of that study, the prevalence of pulp stones was higher in the maxilla than in the
mandible for each tooth type. Pulp stones were found to
involve the right side more than the left side, and they
were significantly more common in females than males.18
The incidence of pulp stones reported by Baghdady et al8
resulted from radiographic examination of 515 randomly
selected Iraqi patients (19.2%), which is lower than the
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reported rate (31.5%) in Kerman, Islamic Republic of Iran.
According to Baghdady’s findings, pulp stones happened
more frequently in males than in females, and also they
were found significantly more in mandibular teeth than
in the maxillary teeth. First molars exhibited significantly
more pulp stones than the second molars and premolar
teeth, in both jaws and both genders. A slightly higher
percentages of pulp stones were detected in carious teeth
than in intact teeth.
Ranjitkar et al13 in a study on bitewing radiographs
(×2 magnification) related to 217 dental students in
Australia that comprised 123 males and 94 females aged
between 17 and 35 years found pulp stones in 100 (46.1%)
of the subjects and 333 (10.1%) of the teeth examined. Pulp
stones happened rare in the premolars (0.4%) but significantly higher in molars (19.7%). Carious and/or restored
maxillary right first molars and maxillary left second
molars displayed higher prevalences of pulp stones than
unrestored and intact molars. The overall prevalence of
pulp stones in all tooth types of this Australian group is
almost the same as the rate reported in Kerman, Islamic
Republic of Iran. Kannan et al19 in a radiographic assessment of the prevalence of pulp stones in 361 patients (205
female and 156 males) in a group of Malaysians identified pulp stones in 162 (44.9%) subjects and 280 (15.7%)
teeth of the total of 1,779 teeth under the study. Pulp
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stones were found significantly more in molars and teeth
that were not intact (carious/restored). They found no
significant correlation between gender, age, dental arch,
and ethnic backgrounds with the prevalence of the pulp
stones in a Southeast Asian community.
Bains et al20 in a study which was carried out on the
molar bitewing radiographs of the left and right side of
500 dental patients within the age group of 18 to 67 years
in Sunam, Sangrur district, Punjab, India, reported an
overall prevalence of pulp stones of 41.8%.
Pulp stones were found significantly higher in maxilla
(11.59%) than mandible (6.54%), left side than right side,
women than men, and first molar than other molars.
Higher numbers of pulp stones were recorded in patients
with cardiovascular disease (CVS; 38.89%) than with
cholelithiasis and renal lithiasis.20 Da Silva et al21 in a
recent retrospective study on a group of Brazilians which
evaluated the occurrence of pulp stones by conebeam
computed tomography (CBCT) and the correlation of
their prevalence with patient’s gender, side of the tooth
(right or left of maxillary or mandibular arch), type of
teeth, and restorations found that the prevalence of pulp
stones was similar between patient’s genders and tooth
sides. Pulp stones were detected in 31.9% of patients
and 9.5% of teeth. Maxillary and mandibular molars
were the groups of teeth with the highest frequency of
pulp stones. The presence of restorations increased the
chance of occurrence of pulp stones by 2.1 times in all
teeth examined (p < 0.0001) and by 4.7 times in maxillary
teeth (p < 0.0001). The presence of restorations increased
the chance of occurrence of these calcifications, specifically in maxillary teeth. They showed that CBCT provides
accurate anatomical details in three dimensions, offering
the possibility to view an individual tooth in axial, sagittal, and coronal views. Weber et al22 have also reported
that microscopic anatomical structures of the pulp tissue,
such as side canals, ramifications, communications, pulp
stones, obliterations, and the length of curved root canals
could be determined precisely by CBCT as well.
Talla et al23 in a study which assigned the prevalence
and distribution of pulp stones in a group of patients from
Andhra Pradesh, India, also determined the association of
pulp stones with systemic diseases. They reported that the
pulp stones occurred in 799 (17.9%) of 4,449 teeth under
the study. They noted significantly higher numbers of
pulp stones in patients with systemic diseases, such as
CVS disorders, type II diabetes mellitus, and gastritis.
Pulp stones occurred significantly higher in maxillary
first and second molars. They found no significant difference between genders and sides in this Indian population. Ertas et al6 in a retrospective clinical follow-up
study which was done to assess the incidence of dental
pulp stone formation during nonextraction orthodontic

treatments also determined the correlations between the
presence of dental pulp stones and age, gender, and dental
arches on a sample of 545 patients (334 females and 211
males, age of 12–22 years) and noted the pulp stones in 3%
of the teeth at pretreatment panoramic radiographs and
5.2% of the teeth at posttreatment panoramic radiographs
in a group of Turkish patients. Pulp stone prevalence
increased pointedly (2.2%) in the pre- and posttreatment
radiographs (p < 0.001).
They found a significant difference between the age
groups (p < 0.001). In the maxilla, pulp stones were found
significantly more than the mandible. Maxillary first
molars exhibited dental pulp stones most frequently, followed by the maxillary second molars and mandibular
first molars. They came to this conclusion that orthodontic
treatment may trigger the formation of dental pulp stones.6
Han et al24 in a study investigated pulp vitality and
histologic changes after the application of moderate and
severe intrusive forces and noted odontoblast disruption, vacuolization, and moderate vascular congestion
in both force groups, but no necrosis was observed.
Pulp stones were formed only in the severe force group.
Fatemi et al7 in a human study which was performed on
the hematoxylin and eosin-stained histologic sections
obtained from 20 hopeless permanent teeth, extracted
from systemically healthy adults because of moderateto-advanced chronic periodontitis, with a bone loss of
>6 mm and a mobility of grades II or III, evaluated the
possible effects of periodontal disease on the dental pulp.
They reported that most teeth (58.3%) displayed edematous pulps. Slightly fibrotic pulps were seen in 52.1%
of the sections. Odontoblastic integrity was detected in
31.3% of the samples. Noninflamed pulp, with partial
or complete necrosis in some sections and non-necrotic
sections, was found in only 6.3% of teeth. Most teeth
(77.1%) displayed no pulp stones. In 43.8% of teeth, the
pulp vessels displayed dilatation. They concluded that
moderate-to-advanced periodontal disease can affect the
dental pulp structure, so careful diagnostic and treatment
planning in patients with endoperio involvements has to
be considered by the clinicians.
Negm et al25 compared the biological properties of
a new pulp capping material developed from portland
cement with those of the popular similar material, mineral
trioxide aggregate (MTA), saw loss of normal architecture,
areas of necrosis, complete or incomplete dentin bridge
formation, attached and detached pulp stones, and fatty
degeneration in the pulp sections which were capped by
this material, and on the contrary, they reported normal
pulp, continuous odontoblastic layer, and complete
dentin bridge formation in the MTA group. Review of
the literature clarifies that the dental pulp stones shape
as an idiopathic or biologic reaction of the pulp to certain
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irritants, such as caries, restorations, traumatic occlusion,
periodontal diseases, orthodontic treatments, and vital
pulp regenerations. Some systemic diseases and genetic
syndromes may also trigger the occurrence of these
subjects that may make orifice findings and access to
the root canal a thorough challenge in endodontic treatments. Using the dental surgical operating microscope or
microscope-level loupes, magnification of ×68 or greater,
combined with head-mounted or coaxial illumination
improves the ability of a dentist to identify microscopic
root canal orifices and also facilitates to achieve adequate
straight-line access in pulp stone cases specially in maxillary molars. Piezoelectric or ultrasonic instruments and
also new nickel-titanium rotary instruments are efficient
facilities for revealing root canal orifices and removing
pulp stones or calcified pulp.5,26-29

CONCLUSION
Pulp stones were detected in 9.6% of all tooth types in the
dental arch and were mainly found in the maxillary and
mandibular first, second, and third molars in 412 patients
(184 males and 228 females) in the Iranian population.
Pulp stones were mostly found in first and second maxillary molars, with first and second mandibular molars
being the second most prevalent location. Pulp stones
were found to be more prevalent in women than men
and happened more in old patients rather than the young
ones, according to the findings of this study.
Different studies in different parts of the world
suggest an average prevalence of 10 to 20% for pulp stones
in all tooth types, with significantly higher incidence in
molars, maxillary arch, females, and aged groups. In
some systemic diseases and also genetic syndromes,
higher occurrence of these subjects must be considered.
The CBCT, dental microscope, magnifying loops, and
nickel–titanium rotary instruments are promising facilities to find and bypass these stones and orifice or root
canal obstructions.
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