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A B S T R A C T 

Background and aim: This study examines pulp stones, which are calcified masses found in the pulp chamber of 

both healthy and diseased teeth. Factors such as age, caries, periodontal disease, and orthodontic treatments can 

contribute to their formation. The study aimed to determine the prevalence of pulp stone formation after orthodontic 

treatment across three age groups: adolescents, young adults, and middle-aged adults. 

Material and methods: This retrospective study examined pulp stone formation in incisors and molar teeth of 57 

orthodontically patients across different age groups consisting of adolescents (20 to 28 years), young adults (29 to 

37 years), and middle-aged adults (38 to 47 years). A total of 19 patients per age group met specific inclusion 

criteria. All patients were treated with fixed orthodontics, having completed at least 12 months of treatment under 

the supervision of a single practitioner to minimize treatment variability. The data were analyzed by SPSS version 

26 with a chi-square test to examine the growth of pulp stones in the coronal pulp area. 

Results: Pulp stones were detected with a higher occurrence in the maxilla and among young adults compared to 

other groups. Additionally, the prevalence of pulp stones is higher in the maxillary central and lateral incisors as 

well as the mandibular first and second molars. 

Conclusions: Although young adults demonstrated a higher prevalence of pulp stones in specific teeth, statistical 

analysis revealed no significant association between age and the formation of pulp stones. Consequently, age cannot 

be considered a determining factor in their prevalence. 

 

1. Introduction 

Pulp stones are calcified masses that can form within the pulp chamber 

of healthy or diseased teeth either in the form of free, attached, or embedded, 

even in primary or permanent teeth with incomplete eruption.[1] Pulp stones 

are classified as dental anomalies and mostly occur in the coronal pulp, 

ranging in size from small nodules to large masses that can occupy the entire 

pulp cavity.[2, 3] The exact cause of pulp stone formation is not fully 

understood. However, factors such as age, caries, surgical procedures, 

periodontal disease, and irritation by various cariogenic microorganisms lead 

to pulp stone formation as a result of damage to vassals and deposit calcium,[4] 

genetic predisposition,[5] pulp circulation problems,[6] long term dental 

irritants such as deep caries and restoration,[7] and orthodontic treatments[8] 

have been associated with their development. Pulp stones can be visualized 

radiographically as round or oval opacities that may present as either single 

or multiple entities.[9] However, their occurrence on radiographs is less 

common than their histological presence.[10] Pulp stones can potentially 

interfere with access to the apical root during endodontic treatment, leading 

to treatment failure or tooth loss.[11] While pulp stones typically do not require 

specific treatment unless they cause symptoms,[5] they can pose challenges 

during endodontic procedures, especially in cases where orthodontic 

treatment has been performed.[6] Orthodontic forces applied to teeth can 

induce changes in the pulp, including the development of secondary dentin, 

internal root resorption, cyst formation, pulp necrosis, and pulp 

calcification.[7, 8, 12] The present study aimed to determine the prevalence of 

pulp stone formation after orthodontic treatment in various age groups, which 

may aid in assessing the complexity of root canal treatment for teeth that have 

undergone orthodontic treatment. 

 

2. Material and Methods 

In the current study, the formation of dental pulp stones in the pulp 

chamber was evaluated across different age groups and tooth types, 

specifically focusing on adolescents (aged 20-28 years), young adults (aged 

29-37 years), and middle-aged adults (aged 38-47 years). Maxillary and 

mandibular incisors and molars were selected for this study due to the ease of 
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pulp stone observation and minimal image distortion of the teeth crowns. The 

study included 19 patients in each age group who met specific inclusion 

criteria, which included being above 20 years of age, having class I occlusion 

with mild to moderate crowding, undergone a minimum of 12 months of non-

extraction fixed orthodontic treatment, possessing high-quality panoramic 

radiographs without significant errors before and after treatment, having been 

treated with fixed orthodontics by a single practitioner to minimize treatment 

variations. For tooth alignment, light, continuous forces ranging from 50 to 

150 grams (0.5–1.5 N) are applied. Exclusion criteria for the study 

encompassed systemic diseases such as diabetes, osteoarthritis, 

hyperthyroidism, lip and palate clefts, teeth with deep restorations, history of 

trauma, periodontal diseases, immature incisor teeth with open apexes, teeth 

with root canal treatment, history of orthognathic surgery, history of bruxism, 

teeth without brackets during treatment, pre-existing pulp stone and roots with 

severe curvature or calcifications. An endodontist examined all the 

radiographs to check for the formation of pulp stones after treatment. The first 

panoramic radiographs were obtained before the orthodontic treatments (Fig. 

1), while the second panoramic radiographs were taken at least one year after 

the beginning of active orthodontic treatments(Fig. 2). The formation or 

increase in size of pulp stones in the coronal pulp area of the teeth was 

recorded, and variables such as age, gender, and location of pulp stones were 

recorded. Data were analyzed in SSPS software version 26 with a chi-square 

test with a p-value of 5%. 

 

Ethical approval 

The research protocol has been reviewed and approved by the Ethics 

Committee for Biological Studies at the Islamic Azad University, Khorasgan 

Branch (IR.IAU YAZD REC, 1401.045). Participants were assured of the 

confidentiality of their information and informed that the research adhered to 

the highest ethical standards. 

 

 

 

 

 

 

 

 

 

 

 
                                 Fig. 1. Before orthodontic treatment.                                                    Fig. 2.  One year after the beginning of orthodontic treatments. 

 

3. Results 

Analyzing data collected with reliable tools is a fundamental foundation 

of any study and research. In this study, the researcher aims to examine the 

data using various methods to test and evaluate the hypotheses. To achieve 

this purpose, the collected data are first analyzed using descriptive statistics 

and then applied in inferential statistics to verify the validity of the research 

hypotheses. Table 1 shows the frequency distribution of pulp stone formation 

in different age groups. Fig. 3 shows the frequency of pulp stone formation in 

different kinds of teeth. Table 1 Frequency distribution of dental pulp stone 

formation in different age levels. 

 

Table 1. Frequency distribution of dental pulp stone formation in different age levels. 

 

Tooth Type 

Pulp Stone Formation/Years Old  

P-value Adolescents                     Young Adults                   Middle-aged Adults 

Maxillary Central Incisor 32.7%                                      51%                                          16.3% 0.066 

Maxillary Lateral Incisor 25%                                        62.5%                                       12.5% 0.141 

Mandibular Central Incisor    50%                                         50%                                            0% 0.865 

Mandibular Lateral Incisor    100%                                       0%                                              0% 0.517 

Maxillary First Molar 31%                                        52.4%                                         16.7% 0.534 

Mandibular First Molar 32.1%                                     42.9%                                           25% 0.518 

Maxillary Second Molar     16.7%                                     72.2%                                          11.1% 0.248 

Mandibular Second Molar  8.31%                                       5.45%                                        7.22% 0.183 

Maxillary Third Molar 0%                                             0%                                              0% 0.499 

Mandibular Third Molar 0%                                            100%                                          0% 1.00 



60 INTERNATIONAL JOURNAL OF SCENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 7 (2025) 58–62 

 

60.5

29.6

2.5 1.2

51.85

34.6

22.2
27.2

0 1.2

39.5

70.4

97.5 98.8

48.1

65.4

77.8
72.8

100 98.8

0

20

40

60

80

100

120

pulp stone formation lack of pulp stone

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Frequency distribution of pulp stone formation. 

 

4. Discussion 

 

 

This study aimed to investigate the prevalence of dental pulp stones in 

patients who had received fixed orthodontic treatment at three different age 

groups and to understand their relationship with specific age groups and teeth. 

The study conducted by Acharya et al.,[13] reported a threefold higher 

occurrence of dental pulp stones in the maxilla compared to the mandible, 

stating that the total number of teeth with pulp stones in the maxilla and 

mandible arches was 238 and 61, respectively, which is consistent with the 

results of the current study. Alajam et al.,[14] also stated in their study that the 

prevalence of pulp stones in the maxilla compared to the mandible was higher 

and that the prevalence of this condition was greater on the left sides of the 

jaws than on the right sides. Jena et al.,[15] also reported a higher prevalence 

of dental pulp stones in maxillary molars. Additionally, a study by Ertas et 

al.,[16] noted that the prevalence of dental pulp stones is significantly higher in 

the maxilla than in the mandible. In the study by Hekmatian et al.,[17] the 

frequency distribution of pulp stones in the maxilla was significantly higher 

than in the mandible. However, in the study by Patil et al.,[18] no significant 

difference between the two jaws in this regard was found. 

According to a CBCT-based observational study by Zhang et al. and 

colleagues, the anatomical distribution of dental pulp stones varies among 

populations. While some findings report a higher prevalence in maxillary 

teeth, other studies indicate a greater occurrence in mandibular teeth.[19] The 

diversity in study results can be attributed to factors such as race and ethnicity; 

therefore, it may be necessary to conduct further investigation with a larger 

sample size to inform decisions in this matter. Based on the results of the 

current study, the highest occurrence of dental pulp stones was observed in 

upper central incisors. However, in most studies, the highest prevalence of 

dental pulp stones was reported in the upper first and second molars, which is 

inconsistent with the current study's results.[14-17, 20, 21] This discrepancy could 

be attributed to anatomical variations, genetic differences among individuals, 

patient age, variations in orthodontic treatment, and variations in study 

methodologies. In the study by Tassoker et al.,[22] no significant difference 

was reported between the prevalence of dental pulp stones and tooth type. 

One theory suggests that molars, due to their larger size and more extensive 

blood vessels, may have a higher probability of calcification and subsequent 

formation of dental pulp stones. Another theory suggests that molars erupt 

earlier, resulting in longer exposure to local factors such as occlusal forces, 

tooth abrasion, and bruxism. The prevalence of dental pulp stones in upper 

central and lateral incisors and lower first and second molars was higher in 

young adults compared to other age groups. Despite differences in the 

occurrence of dental pulp stones among individuals, no statistically 

significant association was observed between age and dental pulp stone 

prevalence. In other words, the possibility of pulp stone formation in different 

ages is similar. Al Ajam et al.,[14] reported in their study that patients in the 

middle-aged group (31-40 years) exhibited a higher prevalence of pulp stones 

compared to other age groups in all first and second molars in both jaws, a 

finding consistent with the results of the current study. Javadzadeh et al.[21] 

also mentioned in their study that the prevalence of dental pulp stones 

increases with age in patients. This disparity may stem from the broader age 

range of 12 to 80 years in their study compared to the narrower range of 20 to 

47 years in the current study. In addition, in Javadzadeh's study, a weak 

correlation between age and the number of pulp stones was mentioned, 

suggesting that as age advances, the number of pulp stones per person 

increases. According to their findings, the mean age and standard deviation 

for patients with pulp stones were 36.3±14.01, whereas for those without pulp 

stones, the figures were 28.7±11.56. This finding aligns closely with the 

current study's results regarding the prevalence of pulp stones in young adults. 

In the study by Mahmoudi et al.,[23] no significant relationship was 

observed between age and the prevalence of dental pulp stones, which aligns 

with the findings of the current study. However, the results of the studies by 

Javadzadeh et al.,[21] and Tassoker et al.,[22] showed that the possibility of 

dental pulp stones increases with age. Additionally, the study by Hsieh et 

al.,[24] did not report a significant difference in the prevalence of dental pulp 

stones between age groups. In the study by Rodriguez et al.,[25] the highest 

prevalence was reported in the 31- to 40-year age group, which is nearly 

consistent with the results of the current study. The discrepancies in findings 

of other studies could be due to differences in study methodology, imaging 
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tools, inclusion criteria, and environmental variations. To determine the effect 

of age on the formation of dental pulp stones, it may be reliable to use data 

from past cohort studies and analyze previously obtained radiographs from 

patients. This study investigated the formation of pulp stones across three age 

groups: adolescents, young adults, and middle-aged adults. Among these age 

groups, young adults exhibit a higher prevalence of pulp stones in their 

maxillary central and lateral incisors as well as the mandibular first and 

second molars. Despite individual variation in the occurrence of pulp stones, 

no significant, meaningful relationship was found between age groups. 

Therefore, pulp stones are likely to occur regardless of age, and age is not an 

effective factor in determining the prevalence of pulp stones. 

 

4. Conclusion 

This study investigated the formation of pulp stones across three age 

groups: adolescents, young adults, and middle-aged adults. Among these age 

groups, young adults exhibit a higher prevalence of pulp stones in their 

maxillary central and lateral incisors as well as the mandibular first and 

second molars. Despite individual variation in the occurrence of pulp stones, 

no significant, meaningful relationship was found between age groups. 

Therefore, pulp stones are likely to occur regardless of age, and age is not an 

effective factor in determining the prevalence of pulp stones. 
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