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ABSTRACT
Objective: To determine the prevalence of pulp stones in patients with impacted canines. 
Materials and Methods: Total of 642 CBCT scans of patients with a mean age 41.2 ± 12.5 years were interpreted by two quali-

fied observers for presence of pulp stones and impacted canines. In order to check the intraobserver variations, the same evalua-
tors repeated measurements after 2 weeks. The obtained data were statistically analyzed using SPSS 21.0 (Chicago, USA) by 
applying chi-square. The reliability of measurements was evaluated by kappa statistics. 

Results: Out of total 642 subjects pulp stones were observed in 380 (59.19%) patients. Out of 380 patients having pulp 
stones, impacted teeth were seen in 13 (3.42%) patients. Among these 13 impacted canines, 7 (1.84%) teeth were having pulp 
stones and 6 (1.57%) teeth were not seen with any pulp stones. 

Conclusion: The present study showed that the prevalence of pulp stones in impacted teeth was 1.84% and this finding indi-
cates that pulp stones are not uncommon in impacted. 
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INTRODUCTION

Pulp stones are calcified masses that are usually found in the coro-
nal or radicular pulp chamber of primary and permanent dentition. Pulp 
stones cannot be seen clinically and are found on routine dental radio-
graphs as radiopaque objects1). They can be seen as a confined dense 
structures or as conglomerate radiopacities in pulp chambers or pupal 
canals. Pulp stones are reported to be seen in all tooth but they are 
known to be frequently observed in molars. Pulp stones may be freely 
present in the pulp chamber or may be seen as attached to the dentinal 
wall2). Pulp stones are classified as embedded, adherent, and free types 
based on their nature of presence and are also classified histologically as 
"true" or "false" types. True pulp stones are lined by odontoblasts and 
are composed of tubular structure similar to that of dentin. So is hypoth-
esized that true pulp stones may arise as a result of epithelial-mesenchy-
mal interactions3). False pulp stones are comprised of degenerating cel-
lular structures of the pulp that mineralizes at a later stage. They are 
made of concentric layers of mineralized structures formed by surface 
accretion over the thrombus, necrotic and degenerating cells, or colla-
gen fibers. Mineralization of false pulp stones is known to happen at a 
slower rate, initially the cell nests come to be closed by concentrically 

structured fibres which later transforms and impregnated with mineral 
salts. The dentinal tubules are not reported to be seen in fase pulp 
stones1). Another type of pulp stones, called as 'diffuse' or 'amorphous' 
type, is irregular in shape in and are developed in close vicinity with the 
blood vessels2). The etiology and pathophysiology of pulp stones forma-
tion is not precisely established, various etiological elements have been 
proposed as predisposing factors for formation of pulp stones, which 
includes increasing age, inadequate blood supply to the pulpa tissue, 
wasting diseases affecting the teeth, caries, degeneration of pulp tissue, 
iatrogenic causes, periodontal diseases, orthodontic therapy and epithe-
lial rest in pulp tissue1,3). The present study has been carried out to deter-
mine the prevalence of pulp stones in patients with impacted canines.

MATERIALS  AND  METHODS

The present retrospective study was conducted in College of 
Dentistry, Jouf University, Kingdom of Saudi Arabia after obtaining the 
clearance from the ethical committee. All the CBCT scans evaluated in 
the present study were taken for various needs of the patients. Total of 
642 CBCT scans of patients (354 males and 288 females) with a mean 
age 41.2 ± 12.5 years were interpreted by two qualified observers for 
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presence of pulp stones and impacted canines (Figures 1 and 2). The 
CBCT scans were taken using, Scanora 3D; Soredex, Tuusula, Finland 
with 6 mA and 89 kVp and all the scans were evaluated with accompa-

nying sof tware (NewTom 3G: NNT, QR SRL; Scanora 3D: 
OnDemand®, Cypermed Inc., Irvine, CA). Root canal treated teeth and 
teeth with resorbed roots were not included in this study. In order to 
check the intraobserver variations, the same evaluators repeated mea-
surements after 2 weeks. The obtained data were statistically analyzed 
using SPSS 21.0 (Chicago, USA) by applying chi-square. The reliability 
of measurements was evaluated by kappa statistics.

RESULTS

The reliability was very good, with Kappa values of 0.93 for intra-
operator agreement and of 0.81 for interoperator agreement. Out of total 
642 subjects pulp stones were observed in 380 (59.19%) patients. Out of 
380 patients having pulp stones, impacted teeth were seen in 13 (3.42%) 
patients. Among these 13 impacted canines, 7 (1.84%) teeth were hav-
ing pulp stones and 6 (1.57%) teeth were not seen with any pulp stones. 
The difference was statistically not significant (P > 0.05) (Table 1). 
Among these 7 impacted canines with pulp stones, 4 were in males and 
3 were in females, 5 were observed in maxillary jaw, 2 in the right quad-
rant and 3 in the left quadrant. Two were noted in mandibular jaw, one 
on each side (Table 2). 

Table 1. Distribution of patients with impacted canines with and without pulp stones
 Gender No. of patients with pulp  No. of impacted canines with  No. of impacted canines  Total
  stones examined pulp stones without pulp stones

 Male 204 4 (1.96%) 3 (1.47%) 7 (2.43%)

 Female 176 3 (1.70%) 3 (1.70%) 6 (3.40%)

 Total 380 7 (1.84%) 6 (1.57%) 13 (3.42%)

 Male vs female Chi-square = 0.1843  P = 0.9125 (NS)

 Impacted canines with pulp 
 stones vs impacted canines 
 without pulp stones Chi-square = 0.1624  P = 0.8923 (NS)

NS = Non significant

Table 2. Distribution of patients with impacted canines hav-
ing pulp stones according to side and jaw

 Gender  Maxilla   Mandible  Total

  Right Left Bilateral Right Left Bilateral 

 Male 1 2 0 1 1 0 5

 Female 0 0 1 0 0 0 2

 Total 2 3 0 1 1 0 7

Figure 1. Sagittal CBCT section showing pulp stone in impacted 
canines

Figure 2. Coronal CBCT section showing pulp stone in impacted 
canines
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DISCUSSION

Pulp stones are commonly seen on dental radiographs such as peri-
apical, bitewing, panoramic radiographs but when the size of the stone 
is more than 200 μm. CBCT is a latestimaging modality which is gain-
ing importance in modern dental practice as it overcomes many of the 
shortcomings of conventional imaging methods by providing precise 
anatomical details in all three dimensions for diagnosis and treatment 
planning. The major benefits of using CBCT are less radiation dose, 
specificity, increased resolution and three dimensional imaging with no 
superimposition. Considering these advantages of CBCT and its gaining 
popularity in the dental speciality, assessing the pulp stones using 
CBCT seems imminent4-12).

The prevalence of pulpal calcifications is reported to be vary from 
8%---90% and the histologic studies showed higher prevalence of pulp 
stones13). 

In the present study, the prevalence of impacted canine with pulp 
stones was almost both genders which was in accordance to Kannan et 
al.,13), Ranjitkar et al.,14) and Sisman et al.,15). In contrast to this, few 
authors observed a significant difference between males and females in 
the distribution of pulp stones.

In the present study, equal distribution of impacted teeth with pulp 
stones was observed when maxillary and mandibular arches and the 
sides were compared. These findings were in accordance with da Silva 
et al.,1) Kannan et al.,13), Hamasha and Darwazeh16). In contrast to this, 
studies in the literature reported difference in occurrence of pulp stones 
with respect to jaws14,17).

In this study, interestingly we have observed that the patients who 
were having pulp stones with the impacted teeth were having pulp 
stones in multiple teeth and most of teeth were intact. In majority of the 
previous studies reported in the literature, the occurrence of pulp stones 
was significantly high in carious, restored, attrited teeth and teeth with 
periodontal disease, when compared to the intact teeth and the reason 
for this has been attributed to chronic irritation to pulp tissue because of 
exposure to long-standing irritants17-19). Whereas the occurrence of pulp 
stones in considerable number of impacted canines in our study points 
towards other causes apart from the etiological factors mentioned 
before. 

Further studies with large number of samples should be carried out 
in future to know the exact etiological factors other than the previously 
established causes proposed for the formation of pulp stones. 

CONCLUSION

The present study showed that the prevalence of pulp stones in 
impacted teeth was 1.84%. This finding indicates that pulp stones are 
not uncommon in impacted teeth and further studies needs to be carried 
out to know the etiology and mechanism.
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