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ABSTRACT: Carotid stenosis usually results from the accumulation of atherosclerotic plaque in the carotid artery
wall and is an important risk factor for ischemic cerebral vascular accident (CVA). This study describes the importance of
diagnostic imaging exams used in dentistry for the early identification of atheroma plaques in the extracranial and intracranial
internal carotid artery. A male patient was referred to a radiology clinic to perform panoramic radiography (PR) and a cone
beam computed tomography (CBCT) to develop treatment plan options. In the PR and CBCT a radiopaque image, suggestive
of atheroma in the extracranial internal carotid artery, was observed on the right side. The diagnosis was confirmed by color
DOPPLER ultrasonography. In the CBCT, the presence of calcifications in the intracranial internal carotid artery was also
observed. Diagnostic imaging exams used in dentistry allow the identification of asymptomatic individuals, facilitating early
intervention and consequent reduction in the risk of ischemic CVA.
KEY WORDS: cone beam computed tomography, panoramic radiography, color doppler ultrasonography,
atherosclerosis.

INTRODUCTION

Carotid stenosis is an important risk factor for
ischemic cerebral vascular accident (CVA) (Ritter &
Tyrrell, 2013). Stenosis usually results from the
accumulation of atherosclerotic plaque in the carotid
artery wall, causing luminal reduction and
thromboembolization (Rothwell et al., 2003).
Hypertension, dyslipidemia, diabetes mellitus,
cardiovascular diseases, smoking and menopause are
some of the risk factors for the development of
atheroma plaque and cerebral vascular accident
(Friedlander & Altman, 2001; Friedlander et al., 2002;
Tamura et al., 2005; Ardakani et al., 2007; Griniatsos
et al., 2009).

CVA are subdivided into hemorrhagic and
ischemic. Hemorrhagic CVAs are caused by a rupture
in a weakened blood vessel, correspond to 15 % of
the CVAs, and display predilection by the intracranial
vessels. Consequently, approximately 85 % of CVAs
occur when an atherosclerotic plaque occludes the
lumen of a vessel, resulting in distal ischemia due to
obliteration. Ischemic CVAs originate from plaques
formed at the common carotid artery bifurcation. The
plaque develops when cholesterol, platelets, cellular
products and calcium are deposited on the internal wall
of the common carotid artery (Manzi et al., 2003). The
CVA occurs when the atherosclerotic plaque, or the
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rupture of a vessel, stops the blood supply to the brain,
cutting off the supply of oxygen and nutrients, causing
brain tissue damage. The middle cerebral artery, a direct
continuation of the internal carotid artery, is considered
the most likely vessel to be obstructed by embolus
originated from the common carotid artery bifurcation
(Friedlander & Gratt, 1994; Carter et al., 1997).
As soon as the atherosclerotic lesions are
partially calcified, they can be observed in panoramic
radiography (PR) and cone beam computed
tomography (CBCT). The atherosclerotic plaque in the
common carotid artery bifurcation is visualized in the
cervical soft tissue region anteriorly and laterally to the
anterior tubercle of the transverse process of the cervical vertebrae, laterally to the major horn of the hyoid
bone, posteriorly and laterally to the pharyngeal air
space, below the mandibular angle and adjacent to C3,
C4 and C5 vertebrae (Damaskos et al., 2015). CBCT
examination of the extended skull also allows the
visualization of calcifications in the intracranial internal
carotid artery, with the middle fossa of the skull being
the most common location (Pette et al., 2012; Friedlander
et al., 2014). However, PR and CBCT are limited only to
the identification of the atheroma and did not allow to
evaluate its exact location and degree of obliteration
(Manzi et al.; Ardakani et al.; Griniatsos et al.).
In this regard, angiographic contrasts are also
used to confirm the plaques presence and to evaluate
the degree of carotid artery stenosis. However, the high
cost, potential for serious sequels development and
limited information stimulated the development and use
of other noninvasive imaging techniques, such as the
color DOPPLER ultrasonography (Friedlander & Gratt;
Carter et al.).
The aim of the present study was to describe,
from a clinical case, the importance of diagnostic
imaging exams used in dentistry for the identification
of atheroma plaques in the extracranial and intracranial
internal carotid arteries.

an exposure time of 14.1 seconds. The CBCT was
performed using the i-CAT Classic device (Imaging
Sciences International, Hatfield, PA, USA). The
tomographic acquisition was performed using a FOV
of 13 x 6 cm, 0.3 mm isotropic voxel, 120 Kv, 8 mA,
and an exposure time of 40 seconds.
Radiographic and tomographic exams showed a
radiopaque image located below the right jaw angle,
adjacent to the cervical spine region and above the hyoid
bone, suggestive of atheroma in an extracranial internal
carotid artery bifurcation (Figs. 1 and 2). CBCT sections
of the skull revealed the presence of hyper dense images
located near the sella turcica, suggestive of calcification
in the cavernous segment of the intracranial internal
carotid artery on both sides (Figs. 3, 4 and 5).
After identification of the radiopaque/hyperdense
images on the radiographic and tomographic exams,
the patient was referred for medical consultation. In
order to confirm the diagnosis of atheroma, evaluate
the atheroma plaque, blood flow and degree of stenosis
of the artery, a color DOPPLER ultrasonography of the
extracranial internal carotid arteries was indicated.
The color DOPPLER ultrasonography was
performed using the Philips ATL device (model HDI
3500, Philips, Botheu, WA, USA). The presence of
focal, eccentric, heterogeneous and irregular plaques
(Figs. 6A, B, C) was observed in the right proximal
internal branch (RIB), right common carotid artery
(RCC) and left common carotid artery (LCC). However,
the plaques present in the right common carotid artery
were echogenic (presence of acoustic shadow adjacent
to the atheroma image), while the plaques present in
the left common carotid are echolucent (absence of
acoustic shadow). Flows with normal characteristics and
velocities, compatible with obstructions of less than 50
% were observed in both arteries (Figs. 6D, E, F, G).

CASE REPORT

A male patient, 77 years old, was referred to a
private radiology clinic for PR and CBCT in order to
evaluate teeth and dental implants and develop
treatment plan options. The PR was performed using
the Instrumentarium OP200D (Instrumentarium Dental, Tuusula, Finland) with 66–85 kVp, 10–16 mA, and
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Fig. 1. Digital panoramic radiography. Radiopaque image
adjacent to the cervical spine and above the hyoid bone, on
the right side, suggestive of calcification in the right common
carotid artery (arrow).
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Fig. 2. Axial section and 3D
volumetric reconstruction of
the CBCT. Presence of
hyperdense image adjacent
to the cervical spine (C3 and
C4) and above the hyoid
bone, on the right side,
suggestive of calcification in
common carotid artery
bifurcation (arrows).

Fig. 3. Axial section of the CBCT. Presence of hyperdense
image, near the sella turcica, suggestive of calcification in
the cavernous segment of the right and left intracranial
internal carotid artery (arrows).

Fig. 4. Sagittal section of the CBCT. Presence of hyperdense
image, near the sella turcica, suggestive of calcification in
the cavernous segment of the left intracranial internal carotid
artery (arrow).

77

VILLORIA, E. M.; SOUKI, B. Q.; ANTUNES, F. L.; CASTRO, I. K.; SPYRIDES, K. S. & SOARES, R. V. Panoramic radiography and cone beam computed tomography in the early
diagnosis of atheroma in the extracranial and intracranial carotid artery: A case report. Int. J. Odontostomat., 13(1):75-81, 2019.

Fig. 5. Coronal section of the CBCT. Presence of hyperdense
image, near the sella turcica, suggestive of calcification in
the cavernous segment of the right and left intracranial
internal carotid artery (arrows). A hyperdense image below
the right mandibular angle, in the neck region, suggestive
of calcification in the right common carotid artery is observed
(arrow).

Fig. 6. DOPPLER Ultrasonography. (A and B) Longitudinal sections of the right proximal internal branch and right common
carotid, showing the presence of echogenic plaques (white arrows) and acoustic shadow (yellow arrows). (C) Longitudinal
sections of the left common carotid exhibiting the presence of echolucent plaques (white arrow). (D, E, F and G) Blood flow
with normal characteristics and velocities, compatible with obstructions inferior to 50 % in the internal and external branches
of the arteries on both sides. RCC (right common carotid artery); LCC (left common carotid artery); RIB (right proximal
internal branch); REB (right proximal external branch); LIB (left proximal internal branch); LEB (left proximal external branch).

DISCUSSION

In the present study it was possible to identify the
presence of calcifications in the extracranial and intracranial
internal carotid arteries through PR and CBCT exams. The
evaluation of atherosclerotic plaque echogenicity was
conducted by color DOPPLER ultrasonography. According
to Griniatsos et al., based on ultrasonography tests,
atheromatous plaques are classified as echogenic
(abundant in calcium and fibrous tissue) and echolucent

78

(abundant in fat, elastic and hemorrhagic component). The
ultrasonography allowed differentiation of these plaques
through visualization of the hypoechoic image called
"acoustic shadow" that appears adjacent to the echogenic
plaques. Although PR and CBCT are capable of identifying
the presence of plaques with calcified components, these
methods may not allow the identification of the less
abundant in calcium echolucent plaques.
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The echogenic plaque is more associated with
asymptomatic patients and with a lower incidence of
ischemic CVA, when compared to the echolucent plaque
(Rothwell et al.). This is due to the fact that echogenic
plaques are likely to have much fibrous component and
these are considered to be stable (Falk et al., 1995). In
the present study, the color DOPPLER ultrasonography
confirmed the presence of echogenic plaque in the right
extracranial internal carotid artery, and demonstrated
the existence of an echolucent plaque in the left
extracranial internal carotid artery. Therefore, in cases
where PR or CBCT demonstrate the presence of the
echogenic plaque in only one of the carotid arteries, it is
extremely important that the color DOPPLER
ultrasonography investigates the presence of possible
echolucent plaques in other regions of the same artery,
as well as in the artery that did not present calcifications
in the radiographic examination.
The majority (99 %) of atherosclerotic plaques
present some percentage of calcification, 76 % of these
are located in the common carotid artery bifurcation and
can be visualized in PR (Garoff et al., 2015). A positive
correlation between a radiopaque image suggestive of
calcification in the common carotid artery through PR,
the diagnosis of thickening of the arterial intima layer
and of the atherosclerotic plaque through
ultrasonography, demonstrating that PR is considered
a method capable of identifing the existence of
atherosclerosis in the common carotid artery (Lee et
al., 2014). In this regard, a previous study reported that
PR had 79.8 % of sensitivity and 80.1 % of specificity
for atheroma identification (Ertas & Sisman, 2011).
To identify calcifications in the common carotid
artery, professionals must have a broad knowledge of
anatomy, since differential diagnoses from other
conditions such as calcification of the superior horn of
the thyroid cartilage, calcification in cervical lymph
nodes, calcification of the triticeous cartilage,
calcification of the styloid ligament, phlebolith and
sialolithiasis in submandibular salivary gland should
be established (Silva et al., 2012). Particularly, the
calcification of the triticeous cartilage is the main
differential diagnosis of the atheroma in the common
carotid artery bifurcation observed in PR, since it
presents as single or multiple radiopaque nodular
structures, located near C3 and C4 cervical vertebraes
(Ahmad et al., 2005; Silva et al.).
The triticeous cartilage is a bilateral ovoid
structure that forms part of the laryngeal skeleton,
located in the lateral thyroid ligament, between the

superior horn of the thyroid cartilage and the major
horn of the hyoid bone (Ahmad et al.). According to
Ahmad et al., the shape and location allow
differentiation between the calcification of the triticeous
cartilage and atheromatous plaque in PR. This
differentiation can also be performed with the
assistance of anteroposterior radiographs and CBCT
(Silva et al.; Almog et al., 2013). Therefore, since
calcification of the triticeous cartilage will necessarily
appear as a radiopaque image below the hyoid bone,
in the present study, the hypothesis of this alteration
was discarded, since the radiopaque image suggestive
of atheroma was located above this anatomical
structure.
Knowledge of the morphology and localization
of calcifications in the common carotid artery assist in
its diagnosis (Pette et al.). Although PR and CBCT
allows the visualization of calcifications in the
extracranial internal carotid artery, these exams do not
determine the relationship between the volume of
calcification observed with the degree of stenosis of
the artery. For this purpose, regardless of the size of
the calcification, the color DOPPLER ultrasonography
is considered the gold standard exam since it allows
the visualization of the plaque inside the artery,
evaluation of the degree of artery stenosis and blood
flow (Carter et al.; Manzi et al.; Pette et al.).
CBCT of the extended skull, which had its first
report in dental practice in 1998, is more accurate than
PR in detecting arterial calcifications and allows the
identification of a greater number of pathologies due
to the greater field of view and multiplanar
reconstruction (Friedlander et al., 2014). Previous
studies have evaluated the association between
calcifications in the extracranial and intracranial internal
carotid artery through CBCT of extended-cranial of
adult patients, and concluded that calcification in the
extracranial internal carotid artery increases the chance
of the intracranial calcifications (Pette et al.; Damaskos
et al.). The most common location of these calcifications
in the intracranial internal carotid artery is in the middle
fossa of the cranium (Pette et al.; Friedlander et al.,
2014), a result that was encountered in the present
case report, since in addition to extracranial internal
carotid atheroma, hyperdense images located near the
sella turcica, suggestive of calcification in the cavernous
segment of the intracranial internal carotid artery on
both sides were observed.
Visualization of calcifications in the intracranial
internal carotid artery through CBCT contribute to more
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accurate medical treatment strategies since this
findings are considered risk markers for development
of advanced stenotic disease of the cerebral and
cardiovascular circulation, cerebral deterioration and
also indicator of future systemic events (Friedlander
et al., 2014). In addition to CT, other neuroimaging
modalities are commonly required to confirm the diagnosis and to evaluate the extent of stenosis, such as
transcranial Doppler whith uppercase and contrast
magnetic resonance (Friedlander et al., 2014).
In conclusion, PR can demonstrate the presence
of atheroma only in the extracranial internal carotid
artery and CBCT may be able to demonstrate the
presence of calcification in the extracranial and
intracranial internal carotid arteries. The diagnosis of
atheroma plaque in the right extracranial internal carotid
artery was confirmed by color DOPPLER
ultrasonography. Diagnostic imaging exams used in
dentistry allow the identification of asymptomatic
individuals, facilitate early detection and consequent
reduction in the risk of developing ischemic CVA, and
therefore may reduce patient morbidity and mortality.
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RESUMEN: La estenosis carotídea generalmente es
consecuencia de la acumulación de placa aterosclerótica en
la pared de la arteria carótida y es un factor de riesgo importante para el accidente cerebral vascular (ACV) isquémico.
Este estudio describe la importancia de los exámenes de diagnóstico por imágenes utilizados en odontología para la identificación precoz de placas de ateroma en la arteria carótida
interna, a nivel extracraneal e intracraneal. Un paciente masculino fue remitido a una clínica de radiología para realizar
una radiografía panorámica (RP) y tomografía computarizada
de haz cónico (TCHC) para analizar opciones de tratamiento.
En el RP y TCHC se observó una imagen radiopaca, sugestiva de ateroma en la arteria carótida, extracraneal, en el lado
derecho. El diagnóstico fue confirmado por ultrasonido
DOPPLER color carotídeo. En el TCHC, también se observó
la presencia de calcificaciones en la arteria carótida interna,
intracraneal. Los exámenes de imagenología diagnóstica utilizados en odontología permiten la identificación de individuos
asintomáticos, lo que facilita la intervención temprana y la consiguiente reducción en el riesgo de ACV isquémico.
PALABRAS CLAVE: tomografía computarizada de
haz cónico, radiografía panorámica, ultrasonido DOPPLER
color, aterosclerosis.
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