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ABSTRACT

Objective: To determine the frequency of pulp stones in patients with renal stones 

Materials and Methods: A total of 171 participants diagnosed with renal stones, both males and females within 
the age range of 30-65 years, residing in Pakistan, and possessing intact molars were included. Exclusion criteria 
comprised edentulous subjects, individuals with central nervous disorders, and those with restored or missing 
molars. Age and gender and pulp stones (on bitewing radiographic images) were recorded. Chi-square test was run 
to determine association of pulp stone with gender and age.

Results: The mean age was 48.91±6.91 years. Males were 84 (49.1%) while females were 87 (50.9%). Among the 
participants, 101 individuals (59.1%) were found to have pulp stones, while 70 individuals (40.9%) did not have 
pulp stones. The association of pulp stone with age was statistically significant.

Conclusion: Pulp stones are quite common in patients with renal stones. Gender does not show a significant 
association with pulp stones. However, age exhibits a significant distribution in relation to pulp stone prevalence, 
with certain age groups showing higher frequencies compared to others.
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INTRODUCTION
Pulp stones are ectopic calcifications, commonly found 
in coronal pulp chamber in the teeth.1, 2 The pooled 
prevalence of pulp stones has been reported to be higher 
in males (36.53%) compared to females (32.58%), with 
an overall prevalence of 49.73% in the studied population. 
3 The prevalence of pulp stones, calcifications within the 
pulp chamber of teeth, varies significantly in radiographic 
examinations, with rates ranging from 8% to 90%.4 
These variations can be attributed to differences in study 
design, methodology, diagnostic criteria, and radiological 
procedures. Ethnic and geographic factors also play a 
role, as different populations and ethnic groups may 
exhibit varying prevalence rates due to genetic, dietary, 
oral hygiene, and environmental influences.5, 6

Pulpal calcifications can appear as individual calcified 
stones or scattered lesions within the tooth pulp. These 
calcifications can occur spontaneously within the pulp 
chamber or become attached or embedded in the dentin.7 
They exhibit variations in diamater and morphology. 
Generally, they are more commonly found in the coronal 
part of the pulp rather than the root portion, with a higher 
prevalence in maxillary teeth.8 Furthermore, there is a 
higher occurrence of pulpal calcifications in females 
compared to males.9 Although they are more frequently 
observed in older individuals, these calcifications can 
also occur in younger people.10 Interestingly, they can 
manifest in teeth that are sound, carious, erupted, or even 
impacted.11

Various factors, including aging, biological, physical, 
and chemical variables, contribute to the development 
of pulp stones. Local factors such as oral trauma, caries, 
restorations, orthodontic therapy, periodontal disease, 
and systemic disorders like dentinogenesis imperfecta 
and heart and kidney diseases are considered potential 
risk factors.12 Pulp stones mainly consist of calcium and 
phosphorus, with additional presence of fluoride, sodium, 
and magnesium. Similar to pulp stones, renal stones also 
contain calcium and are more commonly found in males. 
nephrolithiasis, or kidney stone formation, has been 
recognized as a risk factor for the development of pulpal 
calcifications.13

A study carried out in India examined the prevalence of 
coronal pulp stones in molar teeth and investigated their 
association with age and gender among a sample of 500 

patients. The findings revealed an overall prevalence of 
41.8%, with a higher prevalence observed in females.7

Investigating the prevalence of pulp stones and their 
correlation with gender and age in patients with renal stones 
is of utmost importance to enhance our comprehension 
of this dental anomaly and enhance diagnostic and 
treatment strategies in the field of endodontic care. This 
study aims to shed light on the connection between dental 
pulp stones and renal stones. Recognizing the challenges 
posed by dental pulp stones in endodontic treatment, 
along with understanding their prevalence and associated 
risk factors, will prompt clinicians to update their skills 
and knowledge in effectively managing cases involving 
pulp stones, particularly in patients with a history of renal 
stones.

The objective of this study was to determine the frequency 
of pulp stones in patients with renal stones. Based on this 
objective, the null hypothesis of the study was that there 
is no significant association between the presence of renal 
stones and the occurrence of pulp stones with respect to 
age and gender, while the alternate hypothesis stated that 
a significant association exists between renal stones and 
pulp stones, with variations observed across different age 
groups and genders.

MATERIALS AND METHODS
This cross-sectional descriptive study was conducted on 
171 patients at the Department of Operative Dentistry and 
Endoodntics, Peshawar Dental College, and Nephrology 
Department of Prime Medical Hospital, located on 
Warsak Road, Peshawar, Pakistan. The research received 
approval from the Institutional Review Board. Prior 
to their participation, each subject received a detailed 
explanation and provided written informed consent. 
The study included subjects diagnosed with renal stones 
who were recruited from the outpatient department of 
Prime hospital, Peshawar. For participant selection, a 
non-probability consecutive sampling technique was 
employed, targeting males and females within the age 
range of 30-65 years, residing in Pakistan, and possessing 
intact molars (as observed on panoramic radiographs). 
Exclusion criteria comprised edentulous subjects, 
individuals with central nervous disorders, those with 
restored or missing molars, and those unable to provide 
informed consent. The sample size for this study was 
determined using the WHO sample size tool, considering 
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a 95% confidence level and a 7.5% margin of error. The 
calculation took into account the previous prevalence of 
pulp stones, which was found to be 41.8%.7

The participants’ age and gender were documented, and 
all the bitewing images were obtained within the operative 
department of Peshawar Dental College. Two observers 
were responsible for evaluating all the radiographs. The 
presence of distinct radiopaque foci within the tooth’s pulp 
chamber was identified as pulp stones. Consensus between 
the two observers was required to confirm the presence 
of such radiographic characteristics as pulp stones. All 
the collected data were meticulously recorded using a 
specially designed proforma. Bias and confounders were 
controlled by adhering to inclusion/exclusion criteria and 
implementing stratification techniques.

Data analysis was conducted using SPSS version 24. 
Mean and standard deviation (SD) were calculated for 
age, while frequency and percentages were computed for 
gender and pulp stones. The association between pulp 
stones and gender, as well as age groups, was determined 
by applying the chi-square test.  The level of significance 
was p<0.05.

RESULTS
The mean age was 48.91±6.91 years. The characteristics 
and distribution of the variables were examined and 
are presented in the table 1. The gender distribution of 
the participants revealed that 84 individuals (49.1%) 
were male, while 87 individuals (50.9%) were female.  
Among the participants, 42 individuals (24.56%) fell into 
the age group of 30-35 years. The age group of 36-40 
years had 21 individuals (12.28%). For the age group 
of 41-45 years, there were 36 individuals (21.052%). 
In the age group of 46-50 years, 17 individuals (9.94%) 
were included. The age group of 51-55 years accounted 
for 20 individuals (11.69%). Among the participants, 
15 individuals (8.77%) were in the age group of 56-60 
years. Lastly, the age group of 61-65 years consisted of 
20 individuals (11.69%).

Table 1: Gender and Age Distribution of The 
Study
Variable Characteristics n (%)
Gender Male 84(49.1)

Female 87(50.9)
Age group(years) 30-35 42(24.56)

36-40 21(12.28)
41-45 36(21.052)
46-50 17(9.94)
51-55 20(11.69)
56-60 15(8.77)
61-65 20(11.69)

Table 2 presents the frequency of pulp stones among 
the study participants. Among the participants, 101 
individuals (59.1%) were found to have pulp stones, 
while 70 individuals (40.9%) did not have pulp stones.

Table 2: Frequency of Pulp Stones 

Pulp stones n(%)
Present 101(59.1)
Absent 70(40.9)

Table 3 displays the association between the presence 
of pulp stones and gender. Among the participants, 47 
males (46.53%) were found to have pulp stones, while 54 
females (53.46%) had pulp stones. On the other hand, 37 
males (52.85%) were observed to be without pulp stones, 
while 33 females (47.14%) did not have pulp stones. The 
association was not statistically significant (p=0.416).

Table 3: Association of Pulp Stones With Gender 

Pulp stones Male Female P-value 
Present 47(46.53) 54(53.46) 0.416
Absent 37(52.85) 33(47.14)

Table 4 presents the association between the presence 
of pulp stones and different age groups. The association 
between pulp stones and the different age groups was 
found to be statistically significant (p < 0.001), indicating 
a strong association between age and the presence of 
pulp stones. Among the age groups examined, the most 
common occurrence of pulp stones was observed in 
individuals aged 41-45 years, where 24% had pulp stones. 
The least common occurrence was seen in individuals 
aged 36-40 years, with only 8.91% having pulp stones. 
Among individuals aged 30-35 years, 23 (22.77%) had 
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pulp stones, while for the age group of 36-40 years, the 
number was 9 (8.91%). In the 41-45 years age group, 
25 (24%) individuals had pulp stones, and similarly, 10 
(9.9%) individuals in the 46-50 years age group were 
affected. Among individuals aged 51-55 years, the 
prevalence of pulp stones was 10 (9.9%), and the same 
number was observed in both the 56-60 years and 61-66 
years age groups.

Table 4: Association of Pulp Stones With Age Groups

Age groups Pulp stones 
present

Pulp stone 
absent P-value 

30-35 yrs 23(22.77) 19(27.14) <0.001
36-40 yrs 9(8.91) 12(17.14)
41-45 yrs 25(24) 11(15.71)
46-50 yrs 10(9.9) 7(10)
51-55 yrs 14(13.86) 6(8.57)
56-60 yrs 10(9.9) 5(7.15)
61-66 yrs 10(9.9) 10(14.28)

DISCUSSION
The objective of this study was to investigate the 
prevalence of pulp stones in patients with nephrolithiasis. 
Our findings revealed a high frequency of pulp stones 
(59.1%) among individuals diagnosed with renal stones.

Previous studies have extensively examined pulp 
stones by analyzing histological sections or utilizing 
radiographic criteria. These dental abnormalities are 
commonly encountered as unexpected discoveries during 
dental radiographic examinations.20 Stones found within 
the pulp are primarily associated with the natural aging 
of the human pulp. They appear to arise from the body’s 
normal physiological processes that occur during aging.21 
We used bite wing radiograph for studying pulp stone 
in molar teeth.  This small radiograph and has minimal 
radiations dose. The use of bitewing radiography is a 
valuable technique for identifying pulp calcifications due 
to its advantages of low radiation doses, affordability, and 
technical simplicity.22 Periapical and posterior bitewing 
radiographs were predominantly utilized in the majority 
of research studies for the assessment and evaluation.14, 15

In our study, we observed the presence of pulp stones 
on bite wing radiographs to be 59.1% overall. In a case-
control study conducted in Iran with 154 participants, it 
was observed that 86.30% of the participants with renal 

stones also had pulp stones. However, the association 
between pulp stones and renal stones was not found to 
be statistically significant (p=0.143).1  However, it is 
important to note that the prevalence of pulp stones can 
vary considerably, ranging from 8% to 90%, which can 
be attributed to the nature of the study, the radiography 
technology employed, and other factors. The variation 
in sample size and composition across previous research 
studies may also contribute to this observed discrepancy.15, 

16  

The association between pulp stones and gender showed 
no statistical significance. In this case, as the p-value 
(0.416) is greater than the conventional threshold of 
0.05, we do not have enough evidence to reject the null 
hypothesis. Therefore, we do not find a statistically 
significant association between pulp stones and gender 
in this study. A previous study in Iran also found no 
significant association of gender with distribution of 
pulp stone (p=01.4).1 Similar results were found in 
Yemeni population.17 Several studies have indicated a 
higher prevalence of pulp stones in females compared 
to males.16, 18 The authors who reported this gender 
difference suggested that it could be attributed to the 
more prevalent occurrence of bruxism in women, which 
may result in long-term dental irritation and contribute to 
the formation of pulp stones.

The association between pulp stones and the different 
age groups was found to be statistically significant (p < 
0.001).   Existing research consistently supports the notion 
that the prevalence of pulp stones rises in correlation 
with advancing age.4 Additionally, distinct age categories 
have been linked to differing frequencies of pulp stone 
occurrence. Specifically, a study identified a heightened 
prevalence of pulp stones among individuals aged 40-
5019, while the lowest prevalence was observed in the 12-
14 age group. These findings underscore the substantial 
impact of age on the development and prevalence of pulp 
stones, with higher frequencies typically observed in 
older individuals and lower frequencies in younger age 
cohorts.20 

Early detection of pulp stones is clinically relevant in 
endodontic practice, as their presence can complicate 
access cavity preparation, canal negotiation, and 
instrumentation, potentially increasing the risk of 
procedural errors. Timely radiographic identification 
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allows clinicians to anticipate such challenges and modify 
treatment strategies accordingly.

This study has several notable limitations that should be 
acknowledged. Firstly, the examination of pulp stones 
was limited to molar teeth, which may not fully represent 
the prevalence or association with renal stones in other 
tooth types. Additionally, the absence of a control group 
hinders the establishment of a definitive association 
between pulp stones and renal stones. Moreover, the 
relatively small sample size of 171 participants, along 
with the fact that it was a hospital-based study, may limit 
the generalizability of the findings. These limitations 
highlight the need for further research with larger 
sample sizes and diverse populations to provide a more 
comprehensive understanding of the relationship between 
pulp stones and renal stones.

CONCLUSION
Within the limitations of this study, it can be concluded 
that pulp stones are quite common in patients with renal 
stones. Gender does not show a significant association 
with pulp stones. However, age exhibits a significant 
distribution in relation to pulp stone prevalence, with 
certain age groups showing higher frequencies compared 
to others.
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