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ABSTRACT

Purpose: The aims of this study were to determine the prevalence of pulp stones in a group of Turkish
dental patients using panoramic radiographs and dental records, and to report any associations between the
presence of pulp stones and age, sex, tooth type, dental status, dental anomalies or systemic diseases.

Materials and Methods: Data were collected through radiographic examination of panoramic radiographs
and dental records of 4798 dental patients. The presence of pulp stones was recorded. Chi-square analyses
were used to compare the frequency of occurrence o75f pulp stones between the parameters.

Results: Pulp stones were identified in 168 (3.5%) patients examined. Six hundred twenty (0.5%) of
122405 teeth had pulp stones. Gender, tooth type and dental status were correlated with the presence of pulp
stones (p<0.05). No significant association existed between pulp stones and age, dental anomalies or systemic
diseases (p>0.05).

Conclusion: Under the limitations of the present study, pulp stones were detected in 3.5% of 4798 pa-
tients and 0.5% of 122405 teeth examined using panoramic radiographs. Molars contained significantly more
pulp stones than other tooth types. Carious and/or restored first and second molars exhibited a significantly
higher prevalence of pulp stones than intact molars. Further studies are needed to clarify the higher pulp stone
prevalence in molars and the possible association between the occurrence of pulp stones and pulpal irritations.
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oz

Amag: Bu caligmanin amaglari; bir grup Tiirk dental hastada panoramik radyografiler ve dental kayitlar
kullanarak pulpa tas1 sikliginin belirlenmesi ve pulpa tasi varligi ile yas, cinsiyet, dis tipi, dental durum, dental
anomaliler ve sistemik hastaliklar arasinda olabilecek iliskileri bildirmekti.

Gerec ve Yontem: 4798 hastanin panoramic radyografileri ve dental kayitlari incelenerek veriler toplandi.
Pulpa tasi varligi kaydedildi. Pulpa tasi olugsma sikligi, ki-kare analizi kullanilarak parametrelerle karsilagtirildi.

Bulgular: Pulpa tasi, incelenen hastalarin 168’inde (%3.5) tespit edildi. 122405 disin 620’sinde (%0.5)
pulpa tas1 vardi. Cinsiyet, dis tipi ve dental durum pulpa tas1 varhigiyla iliskiliydi (p<0.05). Pulpa taslar ile
yas, dental anomaliler ve sistemik hastaliklar arasinda énemli bir iliski bulunmuyordu (p>0.05).

Sonug¢: Bu ¢aligmanin sinirlari dahilinde, panoramic radyografiler kullanilarak incelenen 4798 hastanin
%3.5’inde ve 122405 disin %0.5’inde pulpa tas1 belirlendi. Biiyiik azilar diger dis tiplerine gore dnemli
derecede daha fazla dis tas1 igeriyordu. Ciiriiklii ve/veya restore edilmis birinci ve ikinci biiyiik azilar zarar
gdrmenmis biiyiik azilara gére dnemli derece daha yiiksek siklikta pulpa tasi sergiliyordu. flerde yapilacak
caligmalarda bilyiik azilardaki yiiksek pulpa tast sikliginin ve pulpa tasi olusumu ile pulpal irritasyonlar ara-
sindaki olast iliskinin agiklanmasi gerekmektedir.

Anahtar kelimeler: Dental pulpa tasi, dental panoramik radyografi, oral radyoloji, prevalans, Tiirk
popiilasyonu
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Introduction

Calcified structures are fairly common in
human dental pulps. Calcification can occur
in the dental pulp either as diffuse forms or
as discrete calcified stones. Diffuse calcifi-
cation produces a generalized calcification
throughout large areas of pulp chamber and
canals. This type of calcification is frequently
referred to as “calcific degeneration.” The
two chief morphological forms of pulpal
calcifications are discrete pulp stones (denti-
cles, pulp nodules) and diffuse calcifications.
Structurally, pulp stones can be classified as
true or false, the former consisting of dentine
and being lined by odontoblasts, whereas
false pulp stones are formed from degen-
erating cells of pulp that becomes mineral-
ized. The pattern of calcific degeneration is
amorphous and unorganized, appearing as
linear strands or columns of calcified mate-
rial parallel to blood vessels and nerves in
the pulp (1-3).

Pulp stones are the foci of calcification in
the dental pulp and exist freely in the pulp
tissue or become attached to or embedded
into the dentine. They are considerably more
common in the pulp chamber than in the root
canal and may occur in one or several teeth
(3, 4). They are more commonly located in
the coronal than in the radicular parts of the
pulp. They range in size from small micro-
scopic particles to large masses that almost
obliterate the pulp chamber (1).

Radiographically, pulp stones appear as
round or ovoid opacities within the pulp of
healthy, diseased or even unerupted teeth in
the primary and permanent dentition. They
may also occur as a single dense mass or as
several small opacities (5).

The formation of pulp stones is still some-
thing of an enigma. However, some factors

that have been implicated in stone formation
include pulp degeneration, inductive inter-
actions between epithelium and pulp tissue
(6), circulatory disturbances in pulp (7), or-
thodontic tooth movement (8), idiopathic
factors (9), genetic predisposition (10) and
age (6). The formation of pulp stones has also
been related to long-standing irritants such
as deep dentine fillings, caries and chronic
inflammation. Carious lesion stimulates in-
flammatory changes within the pulp, leading
to reparative dentine formation and increased
calcification (3, 7).

A number of researchers have investi-
gated the association between the presence
of pulp stones and dental anomalies (11-13).
Pulpal calcifications have also been associ-
ated with certain systemic or genetic diseases
(10, 14). Many prevalence studies have iden-
tified various levels of pulp stones (ranging
from 3% to 78%) (3).

However, the true prevalence is likely to
be higher than the figures from these studies,
because pulp stones with a diameter smaller
than 200 pm cannot be seen on radiographs
(15). Females are more frequently affected
than males (13). To the best of our knowl-
edge, there have been few reports on the
prevalence of pulp stones involving a Turkish
population (5, 13, 16, 17).

The aims of this study were to determine
the prevalence of pulp stones in a sample of
Turkish dental patients using radiographs,
and to explore possible associations be-
tween pulp stones and age, sex, tooth type,
dental status (intact, carious, restored and
carious+restored), dental anomalies (includ-
ing retained teeth, peg lateralis, impacted
teeth, transmigrated teeth, dilaceration, su-
pernumerary teeth and taurodontism), and
systemic diseases.
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Materials and Methods

This study was based on the archives of
the Department of Oral Diagnosis and Ra-
diology of Ataturk University, in the city of
Erzurum, located in the northeast of Turkey.
Panoramic radiographs were taken between
January 2010 and January 2011 from 4,798
patients (2334 female and 2464 male) re-
ferred for routine dental examination and
aged 8-72 years (mean age 29.8 years). All
panoramic radiographs were obtained using
a panoramic radiography device (Planmeca
Proline CC 2002, 60-80 kVp, 8-10 mA, 12.8
sec exposure time, Helsinki, Finland) by an
X-ray technician with a working experience
of 5 years. Radiographs were taken using
6-inch green-sensitive panoramic film (Med-
ical, Konica Co., Japan) and an appropri-
ate cassette-intensifying screen (15x30 cm,
Panoramic X-Ray Film Cassette, Planmeca,
Finland-Lanex Screen, Kodak Eastman Co.,
USA). During filming, exposure adjustments
were made based on the characteristics of
each individual and the films were developed
using an automatic film-processing machine
(Velopex, Extra-X, England). The films were
scanned and transferred to computer for digi-
tal observation. The dental status of each
tooth was scored as intact, carious, restored
or restored+carious using panoramic radio-
graphs. All other data such as age, gender
and systemic diseases were obtained from
the patient files. Systemic diseases included
in this study were cardiovascular diseases
(angina pectoris, myocardial infarction, heart
surgery, hypertension, congestive heart fail-
ure or arrhythmia), thyroid disturbances,
diabetes mellitus, hepatitis, genitourinary
disturbances, gastrointestinal disorders and
bronchial asthma. Dental anomalies includ-
ing retained teeth, peg lateralis, impacted
teeth, transmigrated teeth, dilacerations, su-

pernumerary teeth and taurodontism were
detected on radiographs and recorded.

Pulp stones were detected as definite ra-
diopaque bodies inside the pulp cavity and
scored as present or absent. An oral radiolo-
gist examined the panoramic radiographs
using software under appropriate magnifica-
tion in a dimmed room, focusing attention
upon pulp stones, and the examination was
repeated by the same oral radiologist after
1 week. Different results were not obtained
following the second examination. Data
were analyzed with chi-square test using
the Statistical Package for Social Sciences
(SPSS 16.0; Chicago, IL, USA) Program. A
p value of 0.05 was considered statistically
significant.

Results

Pulp stones were identified in 168 (3.5%)
of the 4798 patients examined. Six hundred
twenty (0.5%) of the 122,405 teeth had pulp
stones. Gender, tooth type and dental status
were correlated with the presence of pulp
stones (p<0.05). No significant association
existed between pulp stones and age, dental
anomalies or systemic diseases (p>0.05).
The prevalence of pulp stones was signifi-
cantly greater in males compared to females
(p=0.002) (Table 1).

Molars contained significantly more
pulp stones than those in other tooth types
(p<0.05) (Table 2).
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Table 1. Distribution of teeth with pulp stones according to gender, age and systemic diseases, and chi-

square test results.

n Number of | Percentage X p value
teeth with of teeth
pulp stones with pulp
stones (%)
Female 2334 266 11.4
Gender 9.397 0.002
Male 2464 354 14.4
8-35 3287 425 12.9
Age groups 0.001 0.981
36-72 1511 195 12.9
Cardiovascular | Yes 72 13.9
0.327 0.303
diseases No 4726 610 12.9
T hyroid]Yes 10 2 20
0.438 0.508
disturbances No 4788 618 12.9
Diabetes mellitus | Yes 43 7 16.3
0.631 0.48
No 4755 613 12.9
Yes 23 - 0.0
Hepatitis 3.47 0.062
No 4775 620 13.0
Genitourinary | Yes 25 4 16.0
0.16 0.545
disturbances No 4773 616 12.9
Gastrointestinal | Yes 26 3 11.5
0.236 0.671
disorders No 4772 617 13.0
Bronchial Yes 31 3 9.7
0.287 0.592
asthma No 4767 617 12.9

(p values less than 0.05 were considered significant.)

Carious and/or restored first and second

molars exhibited a higher prevalence
of pulp stones than intact molars (p<0.05)
(Table 3).

Discussion

Pulp stones are dentine-like calcifica-
tions found in pulp tissue. The development
process of these calcified bodies is unclear.
They are often detected incidentally on ra-

diographs (16). It is also reported that pulp
stones smaller than 200pum cannot be seen
on radiographs (15).

At this point, histological studies are more
precise for observing pulp stones, although,
using radiographs is the only non-invasive
method (18). It should therefore be borne in
mind that radiographic prevalence studies
cannot prove actually existing conditions.
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Table 2. Distribution of pulp stones according to tooth types.

Tooth type Number of ex- | Number of teeth | Percentage of teeth with
amined teeth | with pulp stones | pulp stones (%)

Maxillary 65244 336 0.51

Central incisors 9541 3 0.03

Lateral incisors 9504 1 0.01

Canines 9469 1 0.01

First premolars 9469 1 0.01

Second premolars 9007 9 0.10

First molars 9051 194 2.14

Second molars 9203 127 1.38
Mandibular 57161 284 0.49

Central incisors 9473 - 0.0

Lateral incisors 9560 - 0.0

Canines 9530 - 0.0

First premolars 9475 14 0.15

Second premolars 9291 23 0.25

First molars 8916 142 1.59

Second molars 9116 105 1.15

Total 122405 620 0.50

However, histological examinations
may also fail to detect all existing pulp
stones (2). This present study was per-
formed with a large group from the Turk-
ish Northeast Anatolian population based
on both individuals and teeth numbers.
Panoramic radiographs taken for other
dental reasons were used. Additional ra-
diographs were not obtained in order to
protect patients from hazardous effects
of X-rays.

Another advantage of panoramic
radiography is that it shows all of the teeth
on the same image. It is also possible to
magnify the images with minimal reso-
lution reduction when software is used.
Setting right exposure adjustments and the
working experience of the X-ray techni-
cian are important factors in image quality.

The results of the present study re-
vealed a pulp stone prevalence of 0.5%
for the teeth and 3.5% for the individu-
als, lower than those reported in the other
studies of Turkish dental patients (5, 13,
16, 17). Pulp stone prevalence findings in
the Turkish population reported by other
researchers were as follows: Sener et al.
(5), 4.8% of teeth and 38% of patients;
Gulsahi et al. (13), 5% of teeth and 12%
of patients; Sisman et al. (16), 15% of
teeth and 57.6% of patients; and Colak
et al. (17), 27.8% of teeth and 63.6% of
patients. There are conflicting results
for the prevalence of pulp stones in the
literature (17).
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Table 3. Distribution (%) of teeth with pulp stones according to dental status and dental anomalies.

First Second First Second
premolars premolars | molars molars
Intact 14 (2.26) 7(1.13) 12(1.94) 2(0.32)
Dental Restored - 4(0.65) 51(8.23)  |7(1.13)
status Carious - 10.16) | 16(2.58) | 49(7.9)
Restored+carious | 1(0.16) 20(3.23) | 257(41.45) | 174(28.06)
Retained teeth - - - -
Peg lateralis - - - -
Dental Impacted teeth - - - -
anomalies Transmigrated |- - - -
teeth
Dilaceration 1(0.16) - - 1(0.16)
Supernumerary | - - - -
teeth
Taurodontism 2(0.32) 1(0.16) 8(1.29) 6(0.97)

The prevalence of pulp stones may vary
due to ethnic variations and geographical
differences (17) and also due to study design
including type of radiograph and techniques
used (19). Another possible explanation is
variation in sample size (5).

A decrease in the number of pulp cells
and fibrous generation occurs with advanc-
ing age. Fat deposition may take place in this
tissue and calcification commonly occurs
in these deposits (3). In this study, patients
were divided into two groups according to
age, one group aged between 8§ and 35 and
the other between 36 and 72. There was no
difference in terms of prevalence between the
two groups. Sener et al. (5) reported simi-
lar findings, and pulp stone prevalence has
been reported to increase with age in other
studies (11,13,17,19). In agreement with our
findings, some researchers have reported a
higher prevalence in females (5, 16, 17),
while others have reported no difference
between the genders (11, 13, 18). Restotions
and caries have been considered as irrita-
tions possibly associated with pulp stones

in the literature (3). In accordance with the
literature, carious and/or restored molars
had more pulp stones compared with in-
tact molars in this study. Ranjitkar et al.
(18) and Sener et al. (5) reported similar
results, whereas Gulsahi et al. (13) found
no difference in prevalence.

There was no difference in pulp stone
occurrence between mandible and maxilla.
This result was in agreement with some
previous studies (5, 11, 13). Other studies
have reported a higher prevalence of pulp
stones in the maxilla (16-18).

In terms of tooth type, molars had statisti-
cally more pulp stones than those in other
teeth. This finding is also compatible with
other studies (13, 17, 18). In the literature,
this is attributed to molars being the largest
teeth and providing a better blood supply
to the pulp tissue (11), and to their hav-
ing the greatest chewing force in the arch
(16). However, the dental status of molars
in this study was different to that of other
teeth. The highest ratio of carious and/or
restored to intact teeth with pulp stones
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was in the molars (39.6), and in premolars,
this ratio was only 1.2 as shown in Table 3.
Therefore, in addition to the explanations
suggested by other authors, the higher pulp
stone prevalence in molars may also be
caused by pulpal response to irritants. Fur-
ther studies are needed to clarify the higher
pulp stone prevalence in molars.

External stimuli, such as caries, may trig-
ger pulp stone formation. Pulp stones are
calcified structures, in which the develop-
mental factors involved are largely unknown.
Clinical significance may not go beyond dif-
ficulties in root canal treatments. However,
it has been suggested that some idiopathic
pain may be caused by pulp stones. These
structures may be idiopathic or induced by
local and/or systemic factors (3).

Nayak et al. (20) investigated the cor-
relation between systemic disorders and
prevalence of pulp stones. Patients with car-
diovascular disorders, diabetes mellitus (Type
IT), autoimmune disorders, dental wear de-
fects and patients without systemic disorders
representing the control group were included.
Significant differences were found, the high-
est number of pulp stones being reported in
patients with cardiovascular disorders. Nayak
et al. (20) suggested that dental radiography
could be used for early identification of po-
tential cardiovascular disease. Our results
revealed no correlation between pulp stone
prevalence and systemic disorders. Another
study also reported no such association (13).

In terms of the relation between pulp
stone prevalence and dental anomalies, dif-
ferent results have been reported. Hamasha
et al. (11) determined a high incidence of
pulp stones with dilacerations, impactions,
taurodontism and enamel pearls. In agree-
ment with Gulsahi et al. (13) no significant
association was determined as to dental
anomalies in our study.

Conclusion

Under the conditions of the present study,
pulp stones were detected in 3.5% of the pa-
tients and 0.5% of the teeth. The study was
performed using panoramic radiographs and
revealed a lower pulp stone prevalence than
that of other studies in the Turkish population.
On the other hand, given the large sample
size, this study may provide additional infor-
mation about the dental features of the Turk-
ish population. To establish the correlation of
pulp stones with systemic diseases or dental
anomalies, further studies are warranted.
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