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ABSTRACT

Aim: Carotid artery calcification can results in
important vascular obstruction. It is reported that the
combination of risk factors such as periodontitis, pulp
stones contribute to carotid artery calcification.
However in the literature, no study has vyet
investigated carotid artery calcification with respect to
tonsillolith. The objective of this study was to
investigate whether carotid artery calcification
correlate with tonsillolith using dental panoramic
radiography.

Material and method: Panoramic radiographs were
examined to detect carotid artery calcification and
tonsillolith.

Results: There was no correlation between the
carotid artery calcification and tonsillolith.
Conclusion: It can be stated that there is no
relationship between carotid artery calcification and
tonsillolith.

Key words: Carotid artery, panoramic radiography,
calcification, tonsillolith

OzET

Amag: Karotis arter kalsifikasyonu 0Onemli damar
tikaniklari ile sonuglanabilir. Periodontitis, pulpa taslari
gibi risk faktorlerinin karotis arter kalsifikasyonunda
etkili oldugu bildirilmistir. Ancak literatiirde, tonsil tasi
ve karotis arter kalsifikasyonu iligkisiyle ilgili herhangi
bir calisma yoktur. Bu calismanin amaci, panoramik
radyografide karotid arter kalsifikasyonun tonsil tagi ile
iliskili olup olmadigini aragtirmaktir.

Gereg ve yontem: Panoramik radyografiler karotis
arter kalsifikasyonu ve tonsil tagi varligi agisindan
kontrol edildi.

Bulgular: Karotis arter kalsifikasyonu ve tonsillolith
arasinda bir iligki yoktu.

Sonug: Karotis arter kalsifikasyonu ve tonsillolith
arasinda bir iliski olmadigi sdylenebilir.
Anahtar kelimeler: Karotis arter,
radyografi, kalsifikasyon, tonsil tasi

panoramik

INTRODUCTION

Atherosclerosis is caused by an abnormal
accumulation of lipids on the walls of the arteries. The
carotid bifurcation region is at the highest risk of
atherosclerosis because of increased turbulent flow,
flow velocity and shear stress.? Carotid artery
calcification (CAC) can results in important vascular
obstruction causing stroke. On the other hand, carotid
atherosclerotic disease is one of the major preventable

causes of ischemic strokes.? For this reason,especially
in asymptomatic patients with carotid atherosclerosis,
early detection of this disease reduces the morbidity
and mortality.* The presence of CAC can be detected
by either non-invasive techniques, such as Doppler
ultrasound or invasive techniques, such as digital
subtraction angiography.®> However, in dentistry,
carotid artery calcifications can be detected by the
panoramic radiography.*® Calcifications within the
carotid artery are located in the soft tissue below the
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angle of the mandible and between the hyoid bone
and the image of the cervical spine as seen in
panoramic images.” Tonsillolith is a rare dystrophic
calcification.?  Tonsillolith is composed primarily of
calcium and other minerals such as phosphorus,
ammonia, carbonate and magnesium.**' The exact
etiology and pathogenesis is unknown,’ although they
appear to result from the accumulation of material
retained within the crypts, along with the growth of
bacteria and fungi.'>'* The absence of clinical signs
and symptoms is probably due to the small size of the
calcifications; thus, the lesions were incidentally
detected during panoramic radiographic examination.’

It is reported that the combination of risk
factors such as periodontitis, pulp stones contribute to
CAC. However, in the literature no study has yet
investigated about the relationship between tonsillolith
and CAC. Therefore, the present study was performed
with the aim of investigating whether carotid artery
calcification correlate with tonsillolith using dental
panoramic radiography.

MATERIAL AND METHODS

We designed a retrospective study consisting of
the images of 847 the patients (293 male, 554 female
aged 20 to 79 years; mean age, 37.7 years) who
presented to our clinic between June 2011 and
February 2012. Panoramic radiographs of all patients
were taken when the patients were seen for routine
dental care. All images were exposed to 60-80 kV and
1-10 mA from a digital X-ray unit (Morita, MFG Corp.,
Kyoto, Japan) for 12 s with three rotation centers and
a constant magnification of x1.3. Panoramic
radiographs were obtained in full compliance to the
reference points specified by the manufacturer on the
device. Panoramic radiographs were evaluated for the
presence or absence of both CAC and tonsillolith on
both the right and left sides of the mandibular angle.
Selection criteria for panoramic radiographs included
correct patient positioning (anterior teeth not showing
excessive horizontal or vertical magnification, equal
ramus width bilaterally, no superimposition of the
cervical spine over the ramus). Panoramic radiographs
were examined to detect carotid artery calcifications
appearing as heterogeneous radiopacities in a
verticolinear orientation adjacent to the hyoid bone,
epiglottis and the cervical vertebrae either above or
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below the intervertebral space between C3 and C4
(Fig. 1). For the differential diagnosis of CACs, other
cervical calcifications were excluded according to
Carter’s study.* Carter et al.'* reported that
calcifications at the carotid bifurcation have a distinct
radiographic  appearance and location that
distinguishes CAC from other radiopacities in the same
region (including those seen on the hyoid bone,
epiglottis, ear lobe, styloid process, and calcified stylo-
hyoid ligament). On the panoramic radiograph, the
most common appearance of tonsilloliths is a cluster
of multiple, small, ill-defined radiopacities slightly
more radiopaque than cancellous bone, similar to
cortical bone. A cluster of multiple, small, ill-defined
radiopaque mass adjacent to the bone at or below the
mandibular angle were diagnosed as tonsillolith%!2
(Fig. 2). Images were viewed in a darkened room on
2 computers with 17-inch LCD monitors with the same
screen resolution by two oral and maxillofacial
radiologists.

Figure 1. Panoramic radiograph showing radiopacities in the
left carotid vasculature area (carotid artery calcification,
white arrow).
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Figure 2. Panoramic radiograph showing radiopaque masses
superimposed over the right ascending ramus (tonsillolith,
white arrows).

Statistical analyses

Statistical analyses were calculated using the
SPSS® statistics program (SPSS® v11.5; SPSS Inc.,
Chicago, Ill., USA). Correlation between the CAC and
tonsillolith was established using the Pearson’s
correlation coefficient with the significance set at p <
0.05. Students't test was used to compare means of
female and male.

RESULTS

Table 1 shows descriptive statistics of age,
carotid artery calcification, and tonsillolith. In this
study, there was no a statistically correlation between
the CAC and tonsillolith (Table 2). Results of
Students't test comparing means of female and male
showed that a statistically significant difference was
observed only the CAC (Table 3). The CAC was seen
more frequently in the male patients. .

DISCUSSION

In detecting and preventing of carotid
atherosclerotic disease, imaging plays a major role.?
On panoramic radiography, the CACs may be seen as
either single or multiple discrete radiopaque vertical
line or nodular radiopaque mass 1.5 cm inferior and
2.5 cm posterior to the cortical rim of the midpoint of
the mandibular angle and adjacent to the cervical
vertebrae at the level of the C3-C4 intervertebral
junction.’® Normally, bifurcation level of the right
carotid artery is more often located between C3 and
C4, whereas that of the left carotid artery is located
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between C4 and C5.'® Sisman et al.! retrospectively
investigated the prevalence of CACs on 750 PRs in a
Turkish population. They found that the CACs were
not significantly different between the males and
females. But Tamura et al.'” and Bayram et al.'®
revealed that the incidence of the CAC was higher in
female patients. Contrary to other studies,*’'® we
found that the incidence of the CAC was higher in
male patients. In the literature no study has yet
investigated carotid artery calcification with respect to
tonsillolith. In this study, there was no correlation
between the carotid artery calcification and tonsillolith.
To our knowledge, this is the first study so it has not
been possible to undertake a meta-analysis. However,
it is reported that the combination of risk factors such
as hyperlipidemia, hypertension, renal disease,
diabetes mellitus, obstructive sleep apnea syndrome,
periodontitis, pulp stones, ethnicity, dietary factors,
lifestyle, and regional differences contribute to CACs.’
The exact etiology and pathogenesis of the tonsillolith
is unknown.*1%1319 The association of tonsillolith with
kidney stone, gall stones, and Wharton's duct stones
suggests that tonsillolith could be a part of the
lithogenic diathesis.>?>?2 On a panoramic radiograph,
tonsilloliths appear as single or multiple radiopacities
that overlap the midportion of the mandibular ramus
in the region where the dorsal surface of the tongue
crosses the ramus in the palatoglossal or
glossopharyngeal air spaces. The most common
appearance of tonsilloliths is a cluster of multiple,
small, ill-defined radiopacities slightly more radiopaque
than cancellous bone, similar to cortical bone.?*%®
Pruet and Duplan? reported an equal sex distribution
of tonsillolith. But, Ram et al.!® reported that
tonsilloliths occur twice as commonly in males than in
females. In our study, no difference was observed
between genders with respect to tonsillolith. The
discrepancy between the frequency of CAC and
tonsillolith in our study and that in other
studies.*%171827 ‘may be due to the number of
patients examined, the patient sample, and the
difference in the examining techniques and
equipment.

This study has some limitations. One problem
or limitation was that all patients with dental problems
in the study came from the same source. Another
factor to note is the lack of medical history for our
sample. Only the age, sex, dates of panoramic
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radiography were known for the patient. One of the
other drawbacks of our study was that it included
almost one half times (293 males to 554 females) the
number of female subjects when compared to the
males. In addition, CACs and tonsillolith may be
difficult to diagnose because they may be mistaken for
other anatomic and pathologic structures of the
cervical region, especially on routine panoramic
radiographs. When the soft tissue -calcification is
adjacent to bone, it is sometimes difficult to determine
whether the calcification is within bone or soft tissue.

In conclusion, it can be stated that there is no
relationship between carotid artery calcification and
tonsillolith. In addition, carotid artery calcification is
seen more frequently in the male patients. However,
future well-designed studies involving larger numbers
of subjects will be necessary to confirm the finding of
this study and to understand more about the
relationship between tonsillolith and CAC.
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