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Abstract: Sialoliths are salivary gland calcifications that mainly affect
submandibular and parotid glands. They are detected incidentally on
dental panoramic radiographs. This study aimed to determine the
prevalence of sialoliths in a Lebanese sample and evaluate the site,
gender and age distribution of such findings. In this retrospective study,
500 digital panoramic radiographs, belonging to 219 males and 281
females aged 18-88 years, were examined to identify sialoliths seen as
radiopacities in the parotid, submandibular and sublingual glands
regions. Findings were analyzed statistically using IBM SPSS
Statistics for Windows, version 20 (IBM Corp., Armonk, N.Y., USA).
Descriptive statistics were presented and Chi-square tests and
Spearman correlation coefficient were used to assess relationships
between sialoliths and gender, age and site. Statistical significance
was set at p = 0.05. In our sample of 500 radiographs, sialoliths were
identified in 15 (3%). Submandibular sialoliths were the most
common (1.8%) followed by parotid sialoliths (1.2%); no sublingual
sialoliths were detected. Females were slightly more affected by
submandibular sialoliths while males had higher prevalence of parotid
sialoliths. No significant age or gender predilections were detected.
Identifying sialoliths on panoramic radiographs by dental
professionals is essential to avoid possibility of confusion with other
soft tissue calcifications very common in the head and neck regions.
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Introduction
As the most common salivary gland disorder,
sialolithiasis is a condition in which calcifications or calculi
(sialoliths) form inside salivary glands or in their ductal
system (Delli et al., 2014; de Oliveira Capote et al., 2015).
Sialolithiasis may affect any salivary gland; however,
studies report that sialoliths most commonly arise in
submandibular glands, followed by the parotid glands.
Sialolithiasis may remain asymptomatic for long or
cause pain and swelling which may eventually progress
into sialadenitis promoted by salivary flow obstruction
(Bar et al., 2007).
Sialoliths are among the soft tissue calcifications that
may be detected on routine panoramic radiography
(Freire et al., 2019). Few studies investigated sialoliths
using 2 D and 3 D imaging; they report a prevalence
ranging between 0.01 and 3%. Similarly, autopsy studies
reported 1-2% prevalence (Schroeder et al., 2011).

Indeed, due to the fact that such calcifications may be
confused with other radiopacities found incidentally in
the same regions (Garay et al., 2014; Ribeiro et al.,
2018; Kamikawa et al., 2006; Berticelli et al., 2018), it is
imperative that dental professionals are aware of such
entities and able to readily identify them when
examining dental panoramic radiographs.
Consequently, in this study we aim to evaluate the
prevalence of sialoliths as detected on panoramic
radiographs in a sample of Lebanese adults. Moreover,
we study the distribution and locations of such
calcifications along with their clinical implications.

Materials and Methods
In this cross-sectional retrospective study, we
assessed archived digital panoramic radiographs of
Lebanese adult patients taken initially for diagnostic
dental indications in the Department of Maxillofacial
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Radiology at the Lebanese University, Faculty of
Dental Medicine in Beirut, Lebanon.
During their initial visit, all patients provided their
informed consent for anonymous research use as per the
Faculty regulations; radiographs of those who did not
consent were not added to the radiological archive.
All the panoramic radiographs included in our
study were taken with the digital Pax-Zenith®
panoramic unit (Vatech, Korea). Unit settings were set
based on patient profile (60-90 kV, 6-10 mA) and
exposure time was 10-20 sec.
Images of low quality, as well as those with missing
age and/or gender were excluded from the study.
Eventually, a series of 500 digital panoramic
radiographs were included in our study comprising 219
males and 281 females aged 18-88 years (mean of 47.9±19

years). The images were examined by an experienced
maxillofacial radiologist using the same monitor over a
period of 5 sessions separated by 15-day period.
The examination was repeated after two weeks
blinded to the primary examination results to reduce
detection and entry error.
Sialoliths were identified as radiopacities located in the
sublingual, submandibular and parotid regions (Fig. 1).
Data entry and analyses were performed using
IBM SPSS Statistics for Windows, version 20 (IBM
Corp., Armonk, N.Y., USA). Descriptive statistics
were presented as frequency and percentage for cases
and gender and mean ± standard deviation for age.
Chi-square tests and Spearman correlation coefficient
were used to assess relationships. Statistical
significance was set at p = 0.05.

Fig. 1: Panoramic radiographs showing parotid (a) and submandibular (b) sialoliths (red arrows)
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4.3% in their sample of 1615 panoramic radiographs,
divided equally between males and females.
In another recent study, (Icoz and Akgunlu, 2019)
stated a prevalence of 1% of sialoliths with males
slightly more than females.
On the other hand, other studies reported
significantly lower prevalence. MacDonald and Yu
(2020) recently studied panoramic radiographs for
incidental findings and found that only 0.1% sialoliths
were detected. Conversely, the prevalence of
submandibular sialoliths reported by (Sutter et al.,
2018) was 0.9%. Furthermore, in their sample,
(Ariayi et al., 2009) described a prevalence of
submandibular sialoliths of 0.2%, but with marked
male predominance (male to female ratio of 1:3).
In our study, submandibular gland was mostly
affected, followed by the parotid gland. No sublingual
sialolith were detected. This is in line with previous
reports that showed predominance of sialoliths to the
submandibular gland and extremely rare sublingual
sialoliths (de Oliveira Capote et al., 2015;
Missias et al., 2018; Schreiner-Tiefenbacher et al.,
2019; Schrøder et al., 2017).
To our knowledge, this is the first study to report on
the prevalence of sialoliths in Lebanon and among the
few worldwide. Nevertheless, given the relatively low
prevalence of sialoliths, future studies should comprise a
larger sample size to allow better evaluation of the
relation between sialoliths and demographic parameters.

Results
In our sample of 500 panoramic radiographs, sialoliths
were detected in 15 (3%). Parotid sialoliths were seen in 6
cases (1.2%) (2/281 females and 4/219 males) (Fig. 2);
among these, 4 cases (1 female and 3 males) were on the
left side, one female’s case was on the right side and one
male’s case was bilateral (Table 1).
On the other hand, submandibular sialoliths were found
in 9 cases (1.8%) (7/281 females and 2/219 males) of the
study population (Fig. 2); among these, 7 cases (6 females
and 1 male) were on the right side, one female’s case on the
left side and one male’s case was bilateral (Table 1).
Unsurprisingly, no sublingual sialoliths were found.
There were no significant associations between genders
and both parotid and submandibular sialoliths, although
females were more affected by submandibular sialoliths and
less affected by parotid sialoliths than males (Fig. 2).
In our study, the mean ages of patients affected with
parotid and submandibular sialoliths were 61.1 years
(ranging from 44 to 75 years) and 60.2 years (ranging
from 42 to 87 years) respectively (Figs. 3 and 4). There
was no significant age predominance.

Discussion
Salivary gland sialoliths are detectable on routine
dental panoramic radiographs. Several other authors
attempted to evaluate the incidence of sialoliths on
routine imaging. In a recent study with a large sample,
(Berticelli et al., 2018) examined 2444 panoramic
radiographs and calculated an incidence of sialoliths of
1.96%. Kaswan et al. (2014) studied the prevalence of
submandibular sialoliths using periapical and occlusal
radiographs and found that 5 of their 196 subjects (2.5%)
suffer from submandibular sialoliths, higher than that in
our study (1.8%). Similarly, (Vengalath et al., 2014)
determined a prevalence of submandibular sialoliths of

Table 1: Gender and site distribution of sialoliths
Submandibular
Parotid
--------------------- ---------------------Male
Female
Male
Female
Left
0
1
3
1
Right
1
6
0
1
Bilateral
1
0
1
0
Total
2
7
4
2

Females

Males
2

4

7

2
Parotid sialolith

Submandibular sialolith

Fig. 2: Gender distribution of parotid and submandibular sialoliths in our sample
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Total
5
8
2
15
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80

Age

60
40
20
0

Present

Absent
Parotid sialoliths

Fig. 3: Chart showing the correlation age-parotid sialoliths in our sample
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Fig. 4: Chart showing the correlation age-submandibular sialoliths in our sample

Conclusion

Ethics

Salivary gland sialolithiasis is not an uncommon
condition that may result in pain, swelling and
subsequent infection. Our study prevalence was in line
with reported range and site. Given the usefulness of
panoramic radiography in detecting sialoliths, dental
professionals should be well aware of the condition
and able to identify and differentiate it from other soft
tissue calcifications.

This article is original and contains unpublished
material. The corresponding author confirms that all of
the other authors have read and approved the manuscript
and no ethical issues involved.
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