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Introduction

Deposition of calcium salts, mainly calcium

Abstract

Background and Aim: Although soft tissue calcifications are
relatively common and are commonly seen on panoramic
radiographs, few studies have reported their causes. Therefore, the
present study was conducted to investigate the relationship between
systemic diseases and ectopic calcifications.

Materials and Methods: In this descriptive study, the study
population included patients referred to the Radiology Department of
two specialized dental clinics in Ilam and Kermanshah cities from
2020-2021. A total of 1000 participants were voluntarily
examined. The collected data were analyzed using the correlation
and logistic regression tests.

Results: The prevalence of calcifications was 58.8% in Ilam and
41.2% in Kermanshah. Also, the results showed that there was a
significant relationship between systemic diseases and calcifications
(P<0.05). The correlation coefficient between systemic diseases and
calcifications was r=0.76 (P=0.02) in Ilam, and r=0.84 (P=0.00) in
Kermanshah. Age and sex could not predict calcifications (P>0.05).
Conclusion: Based on the findings, calcifications on panoramic
radiographs may serve as a predictor for presence of systemic
diseases.
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calcifications may occur in arteries, ligaments,

and glandular tissues with  chronic

phosphate, usually occurs in bones. However, if
it occurs in the soft tissue in an unorganized
manner, it is called heterotopic calcification.
Soft tissue calcifications are common in

the maxillofacial region [1], and include
calcifications of the lymph nodes, ossification
of the stylohyoid complex, calcification of the
tonsils, rhinolith, enterolith, calcification of the
carotid bifurcation area, sialolith, myositis

ossificans, and otomycosis [2]. These

inflammation and scarring [3]. Presence of
these calcifications may be due to various
factors such as age, sex, place of residence, and
systemic diseases [4-6].

Stroke is the third leading cause of death in
different countries. Carotid artery calcification
is also common in patients at risk of stroke,
which is seen on panoramic radiographs
approximately between the C3 and C4
vertebrae near the hyoid bone [7]. Therefore,
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presence of carotid
panoramic images can indicate a risk of future
cardiovascular events. As a result of early
diagnosis, it will be possible to benefit from
early intervention and reduce mortality and
complications [7, 8]. Arzani et al. showed that
the highest prevalence of soft
calcifications was related to the stylohyoid
ligament [9]. Typically, calcified areas do not
cause any specific signs or symptoms or have
nonspecific symptoms such as tonsillitis that
can cause a foreign body sensation, dysphagia,
earache, and unstimulated cough.

In general, soft tissue calcifications are
common and are usually 4% visible on
panoramic images. They are usually identified
as random findings during
radiographic examinations. Some of these
calcifications do not require any intervention
or long-term care, while others may be
life-threatening and the existing underlying
cause needs to be investigated and treated
[10]. What is important for a dentist is the
ability to differentiate between anatomical
calcified bone structures and calcification of
the aorta, thyroid cartilage, lymph nodes,
submandibular glands and tonsils, and
phleboliths [11].

Panoramic radiography is inexpensive for
patients and can be used to examine the jaw
and teeth in most dental treatments. On the
other hand, on most of these radiographs,
misplaced soft tissue calcifications can be seen
to some extent. Therefore, dentists should be
careful not to ignore any unusual finding and
contribute to reducing the burden of more
serious complications of diseases by timely
referral of patients to a physician.

In order to make a correct diagnosis and
prevent incorrect unnecessary treatments, it is
necessary to know the prevalence of soft tissue
calcifications in different geographical regions.
On the other hand, due to the small number of
studies on the correlation of systemic diseases
and soft tissue calcifications in Iran, and lack of
such studies in the west of Iran (Ilam and

artery plaque on

tissue

routine

Kermanshah Provinces), this study aimed to
investigate the relationship between systemic
diseases and soft tissue calcifications
detectable on panoramic radiographs in a

population in the western Iran.

Materials and Methods

The present descriptive analytical study was
conducted in 2020-2021 in two specialized
dental clinics in Ilam and Kermanshah cities. A
total of 1600 people referred to the radiology
department of two specialized dental clinics in
[lam and Kermanshah, for whom panoramic
radiography had been requested for various
reasons not related to this study were selected
and enrolled by convenience sampling. Of all,
1000 people had different types of
calcifications.

The exclusion criteria were radiographs
showing pathologies, history of maxillofacial or
bone surgeries, and poor-quality radiographs.
The inclusion criterion was presence of soft
tissue calcifications. All participants were
informed about the study and its objectives,
and their rights including the right to withdraw
from the study and the confidentiality of their
information. Verbal and informed consent was
obtained from all participants. The study was
approved by the ethics research committee
of Ilam University of Medical Sciences
(IRMEDILAM.REC1400.053). All radiographs
had been taken by Planmeca PM 2002 CC
Proline Panoramic X-ray device (Planmeca,
Helsinki, Finland) with no
processing errors. The maximum voltage was
80 kV, amperage was 12 mA, and scanning time
was 18 seconds, which could change depending
on patient conditions.

Demographic

technical or

characteristics (sex, age,
underlying conditions, history of heart disease,
hypertension and smoking, smoking duration,
and frequency, etc.) of all participants were
recorded. All radiographs were accurately
examined by an independent radiologist. The
evaluations were conducted two times, and an

intra-class correlation coefficient of more than
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0.85 was deemed to be a sign of excellent
reliability. The radiologist
assessed the calcifications in various locations

intra-examiner

of the head and neck, determining their
quantity and category by using the diagnostic
criteria.

After collecting the data, the Kolmogorov-
Smirnov test was used to assess the normal
distribution of data. Due to the type of data and
non-normal distribution of some variables, the
Kendall correlation test was used to investigate
the relationship between the research
variables. In addition, the odds ratios were
calculated. Multiple logistic regression test was
used for predictions. Significance level was
considered at 0.05. All analyses were
performed using SPSS version 19 (SPSS Inc,
Chicago, USA).

Results

A total of 1000 radiographs were evaluated.
The mean age was 54.45%+12.34 years in Ilam
and 55.59+11.55 years in Kermanshah (range
30-70 years), and the study population
included 250 males and 250 females in each
province. Among the study samples, it was
found that 46.6% of individuals in [lam and
Kermanshah had no disease. The most
commonly observed conditions in the study
samples were smoking and hypertension
(Table 1).

A total of 197 calcifications were found in

the participants from Ilam and 138
calcifications were found in the participants
from Kermanshah. The stylohyoid ligament
calcification had the highest prevalence in
[lam (n=96, 48.7%) and also in Kermanshah
(n=81, 58.7%). Cellulitis had the lowest
prevalence in Ilam (n=15, 7.6%), and also in
Kermanshah (n=5, 3.6%). The frequency and
prevalence of other types of calcifications are
listed in Table 2.

The highest frequency of calcifications was
found in males in the age group of over 40
years. In addition, among the individuals over
the age of 40 years, the most commonly
observed ligament calcification was the
stylohyoid ligament calcification, which was
seen in 70.7% of males and 29.3% of females in
[lam Province, and 38.9% of males and 61.1%
of females in Kermanshah Province. According
to the Chi-square test, there was no significant
relationship between age and calcification in
the two provinces. Also, based on Fisher's exact
test, no significant relationship was found
between sex and calcifications in the two
provinces (Table 3).

The results showed that in both groups,
there was a significant relationship between
systemic diseases and calcifications.
The correlation coefficient between
systemic diseases and calcifications was r=0.76
(P=0.02) in Ilam, and r=0.84 (P=0.00) in
Kermanshabh.

Table 1. Frequency distribution of demographic characteristics of patients

Variable Meanzstd. deviation
Ilam Kermanshah
Age 54.45+12.34 55.59+11.55
Males 250 (50%) 250(50%)
Female 250 (50%) 250(50%)
Gender No disease 241 (46.6%) 241(46.6%)
Diabetes mellitus 45 (60%) 45(60%)
Hypertension 71 (58.2%) 58.271(%)
Heart disease 65 (52%) 65(52%)
Systemic conditions Smoking 75 (48.1%) 75(48.1%)
Tuberculosis 2 (40%) 3(60%)




] Res Dent Maxillofac Sci 2023 ;8(4)

Abdaletal. 58

Table 2. Frequency distribution of different types of calcifications in patients

Types of calcifications

Ilam (n%)

Kermanshah (n%)

Cellulitis 15(7.36%)
Tonsillitis 41(20.8%)
Lymph node 30(15.2%)

Carotid artery

Stylohyoid ligament

15(7.6%)
96(48.7%)

5(3.6%)
20(14.5%)
20(14.5%)
12(8.7%)
81(58.7%)

Table 3. Frequency distribution of different types of calcifications based on age and sex of patients

Ilam

Kermanshah

Male (n =250)

Female (n=250)

Male (n=250) Female (n=250)

Calcification

Age<40 Age>40 Age<40 Age>40 Age<40 Age>40 Age<40 Age>40
Cellulitis 6(85.7)  7(87.5)  1(14.3)  1(12.5) 0 4(80) 0 1(20)
Tonsillitis 4(40)  19(61.3)  6(60)  12(38.7)  1(25) 7(43.8) 3(75)  9(56.3)
Lymph node 3(75) 13(50) 1(25) 13(50) 2(50) 9(45) 2(50) 11(55)
Carotid artery 2(100)  10(76.9) 0 3(23.1)  2(66.7) 5(55.6) 1(33.3) 4(44.4)
Stylohyoid ligament 14(70)  53(70.7)  6(30)  22(29.3) 7(77.8) 22(38.9) 2(22.2) 44(61.1)
Discussion Imani Moghaddam et al, [14] which was

Since soft tissue calcifications can be
affected by lifestyle or even racial and
ethnic differences, and considering the
scarcity of studies on soft
radiopacities and their importance in Iran,
the present study aimed to investigate the
relationship between systemic diseases and
ectopic calcifications on digital panoramic
radiographs in the west of Iran.

In this study, the
calcifications was 58.8% in I[lam and 41.2%
in Kermanshah. While in the study by
Ezoddini-Ardakani et al, the prevalence of
soft tissue calcifications was 29.2% [12].
This value was 6.4% in the study by Icoz
and Akgunlu, [13] and 6.4% in the study by

tissue

prevalence of

consistent with the present results. The low
prevalence rates reported in the studies
mentioned above may be due to the fact that
stylohyoid calcification was not taken into
consideration, or some cases were not
included in the analysis. The prevalence of
stylohyoid calcification varies from 2% to
30% in the literature [15]. Variations in the
reported rates can be due to different
sample
radiographic
calcifications. In the present study, the rate

selections and differences in

indices for detection of
of calcification in different soft tissue areas
significantly increased with age, but Imani
Moghaddam et al. [14] reported an increase
in stylohyoid ligament length with age. Also,
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Wantabe et al. [16] showed that the
prevalence of calcifications increased with
age, and the highest prevalence of calcified
stylohyoid ligament was observed between
50 and 69 years of age [16].

The most common type of calcification
was stylohyoid ligament calcification in [lam
(48.7%) and also in Kermanshah (58.7%),
and the least common calcification was
sialolith in Ilam (7.6%) and also in
Kermanshah (3.6%). Ezoddini-Ardakani et
al. [12] reported the highest prevalence for
stylohyoid ligament calcification (54%).
Ribeiro et al. [17] reported a prevalence of
66%, and Watanabe et al. [16] reported a
prevalence of 18% for stylohyoid ligament
calcification. Omami considered this type
of calcification to be a common finding
on panoramic radiographs [18]. After
stylohyoid ligament calcification, tonsillitis
and lymph node calcification had the
highest frequency in Kermanshah and Ilam,
which was almost consistent with the
results of studies by Imani Moghaddam et
al, [14] and Ezoddini-Ardakani et al, [12] in
Iran. In a study by Sutter et al, [19] the
prevalence of calcification was reported to
be 3.6% in southern Austria.

The highest frequency of calcifications
was in males in the age group of over 40
years. In a study by Shakibaei et al, [15] a
high prevalence of stylohyoid ligament
calcification in the age group of 20 to 40
years and without any relationship with
gender was reported. No significant
relationship was reported between age and
sex with calcification. According to the
results obtained in the study by Icoz and
Akgunlu, study
population could not be considered as a
good predictor of the prevalence of soft
tissue calcifications [13]. In a study of
Bamgbose et al, [20] tonsillitis did not have
a significant relationship with gender. It
should also be noted that in their study, only
the prevalence of tonsillitis in the United

the mean age of the

States was studied [20], which is consistent
with the present study. In the present study,
the lowest observed frequency was related
to sialolith. In some other similar studies,
the frequency of sialolith was lower than
other soft tissue calcifications [13,15,17,21].

In the present study, carotid calcification
was seen in males over 40 years of age, and
according to Guimardes Henriques et al,
[22] the process of vascular calcification
begins at an early age and manifests after 45
years [22]. The prevalence of -carotid
calcification was reported to be 7.6% in
[lam and 8.7% in Kermanshah. Vengalath et
al. [21] estimated this rate to be between
2-11% (20), which was not much different
from the present result.

In both provinces, a significant
relationship was  reported between
systemic diseases and calcifications. The
most  frequently  observed
conditions in Ilam were smoking, heart
disease, and hypertension, while in
Kermanshah, hypertension and smoking
were common. However, according to
Haghighat et al, [23] heart disease and
hypertension had the highest prevalence.
Ezoddini-Ardakani et al. [12] showed that
hypertension increased the risk of
calcification by 7 times. The results of the
present study showed that tobacco
consumption increased the risk of calcifica-
tion by 2.3 times.

[t is important to note that the sample
size of this study was much higher than that
of previous studies. Due to the fact that in
this study, panoramic radiographs of dental
clinics were used, there were no special
restrictions.

systemic

Conclusion

The study revealed a significant association
between systemic diseases and calcifications,
indicating that systemic diseases increase the
likelihood of calcifications.
and sex were not found to be predictive factors

However, age
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for calcifications.
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