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Prevalence of pulp calcifications in posterior teeth
assessed by cone-beam computed tomography
in patients treated at a radiology center

Mayra Isaura Lavado Garcia', | ABSTRACT
Jacqueline Judith
Adasme Zeballos', Objective: To determine the prevalence of pulp calcifications in
Sandra Giuliana permanent posterior teeth using cone-beam computed tomogra-
Concori Ticona', phy (CBCT) at a radiology center in Tacna during the 2020-2023
Mario George Casaretto period. Materials and methods: A non-experimental, retrospective,
Gamonal?, cross-sectional study was conducted. Training was provided by an oral
Santos Francisco Pinto Tejada’, and maxillofacial radiology specialist, with whom 15 CBCT scans were
John Paul Torres Navarro' reviewed using standardized consensus criteria. 163 CBCT scans (FOV:
! Universidad Privada de 16 x10 mm), comprising 2,060 dental units, were randomly selected and
Tacna. Tacna, Peru. analyzed. Image analysis was performed using NNT Viewer software,
* Universidad Peruana Cayetano evaluating each tooth in sagittal, axial, and coronal planes. The chi-

it I, SR, square statistical test was used to assess the association between tooth

condition and the presence of pulp calcifications, as well as between
patient age and the occurrence of these calcifications. Results: Of the 163
CBCT scans evaluated, 26.2% of the 2,060 dental units presented pulp
calcifications. Prevalence was higher in females and in the 17-36-year age
group, although no statistically significant differences were observed.
The category with the highest prevalence was “intact teeth.” A significant
association was found between tooth condition and the presence of pulp
calcifications. Conclusions: Pulp calcifications are a relatively common
condition in permanent posterior teeth. Their presence is more closely
associated with the structural condition of the tooth rather than with
factors such as age or sex.
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| INTRODUCTION

The presence of calcifications in pulp tissue constitutes a
clinically relevant finding as it may interfere with access
to root canals during endodontic procedures. This alter-
ation not only increases treatment complexity but also
raises the risk of iatrogenic complications (1).

Several factors have been proposed as possible triggers
of these calcifications. These include age, sex, occlusal
load, the presence of deep restorations, dental wear, and
chronic pulpal diseases (2).

Although diagnosis is usually incidental, pulp calcifica-
tions are considered a frequent alteration, particularly
in posterior teeth. A study conducted in southwestern
China reported their presence in 49.0% of patients
and 7.4% of the evaluated teeth (3). Similarly, a study
based on 153 clinical records of Saudi patients reported
a pulp calcification prevalence of 43.1% (4). In Lima,
Peru, prevalence was even higher, with calcifications
identified in 83.6% of the 67 evaluated patients (5).

However, prevalence information varies considerably
among studies, which may be attributable to differences
in the radiographic techniques used (6). Two-dimen-
sional techniques, such as periapical or panoramic ra-
diography, present inherent limitations for detecting
pulp calcifications smaller than 200 um due to structural
superimposition and geometric distortion, potentially
leading to underestimation of their presence (7). In
contrast, cone-beam computed tomography (CBCT)
provides detailed three-dimensional visualization
without superimposition, facilitating more accurate
identification of these calcified structures. Despite these
advantages, CBCT also presents certain limitations,
including greater exposure to ionizing radiation, higher
cost, and lower availability compared with conventional
radiography. These factors should be considered when
indicating its clinical use (8,9).

Accordingly, the present study is relevant as it employed
CBCT to assess the prevalence of pulp calcifications in
permanent posterior teeth while considering variables
such as sex, age, and the condition of the dental crown.
This study aimed to determine the prevalence of pulp
calcifications in permanent posterior teeth using CBCT
at a radiology center during the 2020-2023 period.

| MATERIALS AND METHODS

This study employed a non-experimental, retrospec-
tive, cross-sectional, and analytical design. The study
population consisted of 2,035 cone-beam computed to-
mography (CBCT) scans obtained from patients treated
at a radiology center in Tacna during the 2020-2023
period. Sample size was determined using the Epidat
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software, and 163 tomographic studies were selected
through simple random sampling, from which 2,060
teeth were analyzed. The sample size calculation consid-
ered an expected proportion of 86.7%, a 95% confidence
level, and a design effect of 1.

CBCT scans were acquired using a NewTom Giano HR
tomograph configured at 90 kVp,7 mA, and a 16-second
rotation time. A maximum voxel size of 0.230 mm, with
a spatial resolution of 68 pm, and a field of view (FOV)
of 16 x 10 mm were employed, allowing simultaneous
evaluation of both jaws and visualization of a greater
number of teeth.

Acquisition parameters were standardized and uniformly
applied to all patients, ensuring image homogeneity and
comparability of the results.

The primary study variable was the presence of pulp
calcifications, assessed according to the condition of the
dental crown (intact, carious, restored, or exhibiting
attrition) based on tomographic findings. In addition,
sociodemographic factors such as age and sex were
included. For data collection, a structured form was
designed in two sections: the first for sociodemographic
information and the second for recording the character-
istics of pulp calcifications and their indicators.

Inclusion criteria comprised patients aged 17 years and
older, permanent teeth presenting one of the following
conditions—intact, carious, restored, or with signs of
attrition—and with at least 50% of teeth belonging to
the posterior region. Teeth with root resorption, those
previously subjected to root canal treatment, with pulpal
involvement, upper and lower third molars, as well
as CBCT scans presenting distortions that precluded
adequate interpretation (noise, presence of crowns, or
posts), were excluded.

Training for the identification of pulp calcifications
was conducted by a specialist in oral and maxillofacial
radiology. For standardization purposes, 15 CBCT scans
were jointly reviewed by the expert and the researcher.
Reliability of the recordings was assessed using the
Kappa index, yielding a value of 0.857 for both intraob-
server and interobserver agreement.

Statistical analysis was performed using SPSS software
version 27. Descriptive statistics were applied through
frequency tables and cross-tabulations to characterize the
variables according to the presence of calcifications, sex,
age, and dental crown condition. For inferential analysis,
the chi-square test was used to determine the relationship
between sex and age, as well as between dental crown
condition and the presence of pulp calcifications.

The study was approved by the Ethics Committee
of Universidad Privada de Tacna under registration
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number 188-12-2023. Similarly, patient data confiden-
tiality and anonymization were ensured in accordance
with the ethical principles of research.

| RESULTS

Table 1 shows that, among the total number of patients
evaluated (n = 163), 55.9% were female and 44.1% were

male. Pulp calcifications were identified in 84.0% of
patients, distributed as 47.9% among women and 36.1%
among men (Figures 1 and 2). However, the chi-square
test (p = 0.514) indicated no statistically significant as-
sociation between sex and the presence of pulp calci-
fications.

Table 1. Distribution of pulp calcifications in permanent posterior teeth
according to sex and age, Tacna, Peru, 2020-2023 (n = 163).

Pulp calcifications

Variables Present

Absent

Sex*
Female 78 47.9
Male 59 36.1
Age®
17-36 years 56 34.4
37-56 years 52 31.9
57-77 years 29 17.7
Total 137 84.0

13 8.0 91 55.9
13 8.0 72 44.1
10 6.1 66 40.5
1 6.7 63 38.6
5 3.2 34 20.9
26 16.0 163 100.0

¢ Chi-square test = 0.514; * Chi-square test = 0.915.
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Figure 1. Pulp calcifications on coronal and sagittal sections. A1 and A2: Coronal and sagittal sections of tooth 16
showing the presence of calcification within the pulp chamber. B1 and B2: Coronal and sagittal sections of tooth
25 showing the presence of calcification in the middle third of the root canal.
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Figure 2. Pulp calcifications on coronal and sagittal sections. A1 and A2: Coronal and sagittal sections of tooth 36
showing the presence of calcification within the pulp chamber. Bl and B2: Coronal and sagittal sections of tooth
27 showing the presence of calcification within the pulp chamber.

Regarding age, 40.5% of the patients were between 17
and 36 years old, 38.6% were between 37 and 56 years
old, and 20.9% were between 57 and 77 years old. Among
patients with pulp calcifications, 34.4% belonged to the
first age group, 31.9% to the second, and 17.7% to the
third. Similarly, the chi-square test (p = 0.915) indicated
no statistically significant association between age and
the presence of pulp calcifications.

However, it should be considered as a study limitation
that, due to the simple random sampling design, the dis-
tribution of participants across age groups was not homo-
geneous, which may have influenced the representation
of the oldest age group (57-77 years). Consequently, the
actual frequency of pulp calcifications in this group may
have been either overestimated or underestimated.

Table 2 shows that, among the total number of teeth
analyzed (n = 2,060), most were classified as intact
(77.6%), followed by restored teeth (19.7%), whereas the
carious and attrition categories accounted for smaller
proportions (1.5% and 1.2%, respectively). Pulp calcifi-
cations were detected in 26.2% of the teeth evaluated,
occurring more frequently in intact teeth (17.5%) and
restored teeth (7.6%), and less frequently in teeth with
attrition (0.7%) and carious teeth (0.4%). However, the
low proportion of teeth with caries and attrition rep-
resents another limitation of the study, as it may have
restricted the ability to identify more precise associa-
tions between these conditions and the presence of pulp
calcifications, potentially leading to an underestimation
or overestimation of their true effect.

Table 2. Distribution of the prevalence of pulp calcifications in permanent posterior
teeth according to tooth condition, Tacna, Peru, 2020-2023 (n = 2,060).

Pulp calcifications

Present

Tooth condition*

Intact 361 17.5
Carious 9 0.4
Restored 156 7.6
With attrition 12 0.7
Total 538 26.2

Absent
1,239 60.1 1,600 77.6
23 1.1 32 1.5
250 12.1 406 19.7
10 0.5 22 1.2
1,522 73.8 2,060 100.0

* Chi-square test = 0.000.
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| DISCUSSION

This retrospective study, conducted in a Peruvian popu-
lation using cone-beam computed tomography (CBCT),
demonstrated a pulp calcification prevalence of 26.2%,
a value comparable to that reported by Calero-Hinos-
troza et al. (5), who found a prevalence of 30.8%. These
findings represent a relevant contribution considering
the limited evidence available in the national literature
regarding this condition. Similarly, they underscore the
importance of recognizing the presence of pulp calcifi-
cations in Peruvian dental practice, particularly during
endodontic treatment planning, given that these cal-
cifications may obstruct root canals and increase the
complexity of clinical procedures.

When comparing these findings with international
studies, notable differences were observed: 88.3% in
Valencia (10), 49% in China (3), 52.1% in Saudi Arabia
(11), 46.9% in Iran (12), and 18.6% in Yemen (13). These
discrepancies may be attributed to methodological
factors, such as the imaging modality employed, as well
as biological and sociodemographic differences specific
to each population.

Regarding sex and age, no statistically significant
differences were identified, partially consistent with
the findings of Kalaji et al. (13) and Mirah et al. (14).
However, other studies, such as those by Zhang et al.
(3) and Sezgin et al. (15), reported a higher prevalence
among women and a progressive increase with age.
These differences suggest the potential influence of
hormonal, biological, and dental care access factors,
which could be explored in future research involving
the Peruvian population.

Furthermore, previous studies have reported associa-
tions between pulp calcifications and systemic diseases
such as cardiovascular disease (16) and arteriosclerosis
(17). Although these variables were not addressed in
this study, the need for further local research evaluat-
ing the relationship between oral and systemic health
is acknowledged.

The use of CBCT enabled more precise identification
of pulp calcifications compared with two-dimensional
techniques such as digital panoramic radiography
(DPR), by providing three-dimensional images without
superimposition of anatomical structures. This finding
is consistent with Tassoker et al. (18), who indicated
that DPR may lead to overestimation or underestima-
tion of pulp calcifications due to structural overlap and
geometric distortion.

Among the main strengths of CBCT are its high spatial
resolution, multiplanar assessment capability, and
detailed visualization of the pulp system, all of which
contribute to greater diagnostic reliability. Addition-

ally, the standardization of acquisition parameters in
this study promoted homogeneity and quality of the
analyzed images (18). Nevertheless, CBCT also presents
certain limitations, including higher cost, increased
exposure to ionizing radiation compared with conven-
tional methods, and the possible presence of artifacts
caused by metallic restorations, which may compromise
image interpretation. Moreover, the diagnostic quality
of CBCT largely depends on technical factors such as
voxel size, field of view, and proper patient positioning
during image acquisition.

Overall, although CBCT represents a highly reliable tool
for the assessment of pulp calcifications, its advantages
should be weighed against its limitations, particularly
in clinical and epidemiological settings.

A finding of particular interest was the substantial
presence of calcifications in intact teeth (17.5%), which
contrasts with previous studies in which the highest
prevalence was observed in non-intact teeth (5-6).

This result suggests that pulp calcification formation
does not depend exclusively on evident local stimuli
but may also be associated with physiological processes
related to pulpal aging, changes in microcirculation,
local metabolic alterations, or subclinical mechanical
stimuli undetectable through conventional clinical ex-
amination.

Similarly, factors such as occlusal microtrauma, para-
functional habits, variations in dentinal permeability,
or low-grade inflammatory processes may progressively
contribute to pulpal mineralization, even in the absence
of visible crown lesions.

Among the limitations of this study are its retrospective
nature, which restricts control over clinical and systemic
variables, and the urban origin of the sample, which
limits the extrapolation of findings to other regions of
the country.

Multicenter and longitudinal studies in Peru are recom-
mended to evaluate the influence of biological, systemic,
and sociodemographic factors using standardized meth-
odologies to generate robust evidence in order to guide
clinical practice and support the development of more
effective preventive and therapeutic strategies.

| CONCLUSIONS

The results indicate that the presence of pulp calcifi-
cations is primarily associated with the condition of
the dental crown, whereas no statistically significant
relationship was identified with patient age or sex.
Moreover, a higher frequency of calcifications was
observed in intact and restored teeth.
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These findings highlight the importance of consider-
ing the structural characteristics of teeth during clinical
assessment and endodontic treatment planning, given
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