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SUMMARY

This study had as a goal to analyze the prevalence of suggestive images of atheromatous
calcification in the common carotid artery, aiming to relate it to age, sex, antimere and to
analyze the morphology of its calcification, through digital panoramic radiographs of the jaws.
It’s an observational, transversal and retrospective study, on which there were analyzed 4.837
radiographs, that came from the files of a dental radiology private service in the city of Cabo de
Santo Agostinho-PE, Brazil, referring to the period between 2011-2017. The morphology of the
calcified atheromatous plaque was classified in: Grade I — normal (plaque not displayed); Grade
IT — intimal thickening; Grade IIT — simple plaque (less than Smm thick); Grade IV — complex
plaque (over Smm thick) and Grade V — debris (irregular plaque with moving projections). The
data collected was expressed in absolute values and frequency, analyzed through the chi-square,
considering p< 0,05. Of the analyzed radiographs, 1.321 filled the eligibility criteria, of these
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Prevalence and morphological analysis of the atheromatous plaque in digital panoramic radiograph of a brazilian subpopulation

51 (3,8%0 presented suggestive image of atheromatous plaque, 71% were of the female sex (p
= 0,003), 45% were at the age range between 5* and 6" decade of life (p= 0,001), most of the
identified plaques were unilateral, to the left (p=0,02) and 76% were morphologically classified
as grade III (less than S5mm thick). In this study, it was verified the low prevalence of suggestive
images of atheromatous in carotid artery, with greater occurrence on the female sex, between the
5™ and 6" decade of life, unilaterally, to the left and morphologically classified in grade III.

Key words: Carotid Arteries; Atherosclerotic Plaque; Panoramic Radiograph; Anatomys;
Cardiovascular Diseases.

1. Introduction

The presence of cardiovascular alterations has been quite frequent on the population, atherosclerosis
being the most common among them, affecting mainly older people of both sexes, although younger
people may also be affected. Among the clinic manifestations resulting from atherosclerosis are:
coronary artery disease, carotid atherosclerotic disease and Cerebral Vascular Accident (CVA), which
constitutes the third greater death cause in the world (Silva et al., 2013; Brasileiro Junior et al., 2014;
Solano et al., 2018).

The Cerebral Vascular Accident (CVA) is considered a priority for public health due to the high
mortality rates (20 to 35%) and high potential of incapacitation for the productive life. Over 50% of the
ischemic CVAs are caused b blood clots that develop in the carotid. The risk factors can be classified in
three types: 1) endogenous or intrinsic factors: sex, heredity and age; 2) exogenous or extrinsic factors:
sedentarism, smoking, diet and consumption of alcoholic beverages; 3) combined factor: diabetes
mellitus, psychosocial factors, left ventricular hypertrophy, obesity, arterial hypertension, previous
history of transitory ischemia or CVA and high cholesterol rate (Yamashita et al., 2015).

The atheromatous plaque or atheroma affects more often the aorta, coronary and cerebellar
arteries. On the cerebrovascular sector, they are located mostly, on the carotid bifurcation and origin
of the internal carotid artery (Carvalho et al., 2010). Its presence happens by the fat deposition on
the blood vessels light, decreasing the blood flow that goes through that region and, consequently,
decreasing the oxygen levels on the tissues, what requires fast treatment in order not to aggravate and
result in urgency and/or death (Alie et al., 2015). The calcified atheromas are formed by depositions
of calcium salts and can be visualized on the radiographs depending on the evolution time, the more
evolved they are, the more perceptible on the image. When present on the common carotid artery,
they are described as radiopaque images with halo, well defined limits and located on the cervical
vertebrae G3 and C4 area, next to the triticeal cartilage (Silva et al., 2013; Soares et al., 2015).

The prevalence of Calcification on the Carotid Artery (CCA) may vary from 2 to 5% in neurologic
asymptomatic patients, who are over 55 years old. However, when people with special conditions were
evaluated, like: menopause women, who were submitted to radiotherapy, or who had kidney diseases,
mellitus diabetes type 2, the prevalence increases, being able to reach 20% (Garay et al., 2014).

The atheromatous plaque may be classified as to its morphology, in grades, according to its
size (Katz et al.,1992). Montgomery et al. (1996) Classified the atheromatous plaque and made an
association with scale and pathologic risks in: Grade I - normal (plaque not displayed); Grade II —
intimal thickening; Grade III — simple plaque (less than Smm thick); Grade IV — complex plaque
(over Smm thick) and Grade V — debris (irregular plaque with moving projections), the last grade
being associated to a high risk factor to intraoperative embolic cerebral events, which results in
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displacement of atheroma and thrombi which suffer bleeding or rupture, leading to an “accident
of the plaque of atheroma”, with the formation of a clot on this place (Katz et al., 1992; Vianna et

al., 2016; Reis 2019).

Friedlander and Land, in 1981, were the first to describe the panoramic radiography as a mean
to help in the identification of patients with risk to develop CVA, emphasizing the importance of this
exam, very used on the routine of the dental practice, on which, in many cases, the identification of
CCA is and accidental finding. (Barros et al., 2011). This exam allows the visualization of the whole
dentoalveolar region and adjacent structures in one film, with images made in small cuts or sliced
areas without overlapping of the structures located above or below the cut. Without the overlapping
of the structures, it is possible to visualize the plaques of atheroma through radiopacity images with
different shape on the soft tissue (Freitas et al., 2009; Abreu et al., 2011). These aspects motivated the
recent research, which aimed to evaluate the prevalence of atheroma on the common carotid artery
on digital panoramic radiography (DPR) of a Brazilian subpopulation, relating it to age, sex, antimere
and to analyze the morphology of its calcification.

2. Material and methods

This research is linked to the project entitled: “Andlise Morfoldgica da Placa Ateromatosa em radiografia
panordmica digital” (Morphologic Analysis of the Atheromatous Plaque), it is registered on the Ethics
Committee in Research with Human Beings of the Universidade Federal de Pernambuco (UFPE)
(Federal University of Pernambuco), Brazil, according to the Resolution N° 466/12, of the National
Health Council and it is approved with CAAE N°. 4411.6615.0000.5208.

It is an observative study, transversal and retrospective. The research was developed in a private
service of dental radiology private service in the city of Cabo de Santo Agostinho-PE, Brazil, referring
to the period between 2014-2017. For the image selection, the sample calculation was based in a non-
probabilistic sample (convenience), taking as a base, the clinic files of the period 2011-2017, which
were 4.837 digital panoramic radiographs. The imaging findings were selected using the following
criteria of eligibility and inclusion — it had to be from people of age range between 50-80 years old
and radiographs that obeyed to the program of quality control in dental radiology, with minimum
grade of distortion, medium grade of contrast and maximum sharpness; As an exclusion criteria,
it was considered the presence of stent on the carotid; a differential diagnose of calcification was
performed on the process stylohyoide, thyroid cartilage, cricoid cartilage, tritical cartilage, phleboliths,
hyoid bone, calcified lymph nodes, and tonsilloliths.

The digital panoramic radiograph images were obtained in a Dabi Atlante machine of 3 axes,
panoramic model Eagle Digital, they were stored in a server and were evaluated through a CDT
software of the CDT brand, which made it possible to adjust contrast and brightness to optimize the
visualization of the anatomic accidents. The radiographs were evaluated by two examiners, one dental
surgeon, who is a radiology specialist, and a general dental surgeon previously calibrated and properly
qualified to the identification of mineralization on the carotid artery, taking into consideration the
differential diagnose of anatomic structures on the neck area and calcified lesions. We used a notebook
HP G60, of 17 inches screen, in a darkened environment, for a better visualization and the Image]
software, with adjusted measures according to the DPR proportions, to attain an average over the
length and width measurement of the suggestive image of the visualized calcifications of the carotid
artery. Following the following steps:

1"t Step: Select the radiographs that fill the eligibility criteria.
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2" Step: Analyze the presence of atheromatous plaque on the cervical vertebra area (C3 e C4),
compare and confirm its description on the radiograph report, evaluating also, the presence or absence
of mineralization on the carotid artery, the presence being determined by observing vertical and
linear heterogenecous radiopacity adjacent to the hyoid bone, epiglottis and cervical vertebra above, to
the hight or below the same intravertebral space.

Some radiopaque structures which resemble the plaques of atheroma in digital panoramic
radiographs were considered as differential diagnose, including: calcification on the process stylohyoide,
thyroid cartilage, cricoid cartilage, tritical cartilage, phleboliths, hyoid bone, calcified lymph nodes
and tonsilloliths.

3" Step: Morphologically analyze the detected plaque on the scale proposed by Montegomery
et al. (1996), who made a study in transesophageal echocardiography and classified it in: Grade I —
normal (plaque not displayed); Grade II — intimal thickening; Grade III — simple plaque (less than
5mm thick); Grade IV — complex plaque (over Smm thick) and Grade V — debris (irregular plaque
with moving projections). The collected data was noted in clinic records developed by the researcher
for this research (Image 1).

Image 1.
Morphology of the atheromatous plaque. A) Grade III (< 5mm); B) Grade IV (> 5mm); C) Grade V
(irregular or amorphous).

Statistics Analysis:

The data was compiled in a Microsoft Excel™ worksheet, descriptive statistics was done to obtain
the measures of central tendency and dispersion. The data was expressed through absolute values
and frequency and analyzed through the significance test of chi-square, considering p<0,05, through

SPSS software version 20.

3. Results

After the application of the eligibility criteria, 1.321 radiographs were selected, of these 51 (3,8%)
presented suggestive image of calcification on the carotid artery (CCA) (Image 2). Table 1 presents
the factors associated to the identification of atheromatous plaques, on which 45% belonged to
people with age range between 50 to 60 years old, 71% female sex, most of the atheromatous plaques
identified were unilateral and mainly to the left (p=0,02) (Table 1).
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Image 2.
Flowchart of the study for the selection of the final sample.

Evaluated Digital Panoramic Radiographs
n = 4.837

Excluded (n = 3.516)
- Age <50 years old
‘ - Age > 80 years old
l - Radiographs were not on the program
of quality control in dental radiology.

v

Elegible Radiographs
n = 1.321

Excluded (n = 1.270)
‘ - Stent Presence on the carotid
- Differential diagnose of calcification on

v

i the stylohyoide process, thyroid cartilage,

cricoid cartilage, tritical cartilage,
phleboliths, hyoid bone, Calcified lymph
nodes, and tonsilloliths.

Final Sample
n =751

Table 1.
Factors associated with the identification of the atheromatous plaques, Cabo de Santo Agostinho-
PE, Brazil, 2017.

Associated Factors n (%) P- value'
Decades of life
50-60 years 23 (45)
60-70 years 16 (31)
0,001%*
70-80 years 9 (18)
80-90 years 3 (6)
Sex
Female 35 (71)
0,003*
Male 16 (29)
Laterality
Unilateral 34 (67)
. 0,02%
Bilateral 17 (33)
Antimere
Right 9(18)
Left 25 (49) 0,02*
Both 17 (33)

Value of P': Chi-Square Test
*P<0,05
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Regarding its morphology, it was verified that there was greater correspondence to atheroma class
III (< 5 mm) in 39 cases (76%), of these 33 (84%) were unilateral. Highlight, it was also verified
a significative rate of bilateral images with greater correspondence of atheromas class IIT and V
(amorphous) in 4 (24%) of the analyzed DPR.

4. Discussion

The prevalence of suggestive image of calcified atheroma on the carotid artery in digital panoramic
radiographs, on this study, was considered low. Almog et al. (2002) It was related that the prevalence
of atheroma observed by panoramic radiographs is usually described in up to 5%, with greater
occurrence in patients with clinic conditions associated to atherosclerosis. The present study showed a
percentual that corroborates such finding and, for having a non-intentional sample recruitment, clinic
data was not obtained, which can explain the different prevalence in comparison to other investigations.
Regarding the epidemiologic data about the world prevalence of CCA in panoramic radiographs, it
was reported results similar to the present study in Germany, Saudi Arabia and Japan (Lee et al.,
2013; Willig e Solda, 2016). In Brazil, the biggest study evaluated 8.338 panoramic radiographs. It
was performed on the South region and it showed a prevalence of CCA of 6,9% (Rocha et al., 2016).

As for the age range, the greatest occurrence was observed between the 5" and 6" decade of life.
Similar results were obtained by Masson et al. (2017), who analyzed the discordant lipidic pattern and
carotid atherosclerotic plaque, finding average age of 52 (+ 11) years old. Sitrangulo Junior e Silva
(2018) highlighted the proportional increase of the prevalence of carotid atherosclerosis related to the
one’s age and that at 65 years old, around 5% of the people present the disease.

Considering sex, it was observed the predominance of calcified images in radiographs of the female
sex. Similar results were obtained on the studies performed by Garay et al. (2014) and Santos (2018)
who found prevalence of 60,7% and 70,8% respectively. This data may corroborate the fact that
menopausal women present low rate of estrogen and that this hormone causes low density cholesterol
molecules to brake (Low Density Lipoproteins - LDL) and reduction of the rates of circulating high density
cholesterol (High Density Lipoproteins - HDL), increasing the chances of atheroma formation (Guimaraes
etal., 2011; Varri et al., 2016; Vianna et al., 2016). However, differently of the quoted findings, other
authors like Kamak et al. (2015), Brasileiro Junior et al. (2014) and Damiani et al. (2014) observed
greater predominance of atheroma on the male sex, 50,3%, 58,82%, and 32,3% respectively. The
authors describe that this fact can be justified, because some atheromatous lesions develop with time
and men are more affected than women, mostly if they are alcoholics.

Regarding laterality, it was observed greater incidence of unilateral GCAs. Corroborating with such
findings, Ezoddini et al. (2014), Kamak et al. (2015) and Mejia e Jesus (2016) identified unilateral carotid
calctfication in 70%, 65,85% and 10,2% respectively. This data differs of the findings of Uthaman e
A-Saffar (2008), which identified greater number of cases with carotid calcification bilaterally, of 62
radiographs studied, 64,51% presented suggestive image of carotid artery calcification.

On the present study, antimere had greater prevalence on the left side, corroborating with the findings
of Amorim e Wermelinger (2019), on which 77% of fourteen cases were associated to the left side, and
Kamak et al. (2015) with 33,33% of 156 images. In contrast, divergences were found regarding the data
found by Gongalves et al. (2017), on which was found a greater number of GCA on the right side in 90
(49,45%) of the 181 calcifications found Santos et al. (2018) with 37,6% of the cases.

As for the morphological analysis of the suggestive images of atheromatous plaque on the
research, grade III obtained greater prevalence, followed by grades V and IV, on this order. In the
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studies of Montgomery et al. (1996) atheromatous plaques were classified in: 62 patients Grade III,
19 patients Grade IV and 14 patients Grade V and in the studies of Katz and co-workers (1992), it
was found 23 people Grade III, 11 Grade IV and 12 Grade 'V, this data serves as base to the referent
research when analyzing the morphology of the atheromatous plaques on the aorta artery performed
on transesophageal echocardiography, having found the greatest number of atheroma on grade III
prevalent on both quoted researches, corroborating the results found on the present study.

The morphology of the plaque of atheroma is dynamic, with frequent formation and resolution
of the movable components. Based on this, the atheroma can still be classified in simple or complex
plaques through transesophageal echocardiography exams (Haruki et al., 2010). The simple atheroma
has greater chance to have intimal thickening and calcification areas. The complex atheroma is defined
as being an atherosclerotic plaque with peduncular or movable and/or protruding components, with
limit of 4 mm of protrusion towards the interior of the arterial light. The atherosclerotic disease with
movable and protruding components has greater chance of being associated to the cardioembolic
disease than the smooth atheroma in crescent format (Vianna et al., 2016).

As for the existence of structures characterized as differential diagnose to atherosclerotic plaque,
Santos, his co-workers (2018) and Rocha et al. (2016) discuss about the utilization of digital panoramic
radiographs to evidence suggestive images of carotid atheromas in symptomatic and asymptomatic
patients, but Soares et al. (2015), Vianna et al. (2016) and Bastos et al., (2018) highlight that it is
necessary to perform more specific exams, such as Doppler ultrasonography, digital angiography,
computerized tomography and, in other cases, transesophageal electrocardiogram, which has the
ability to reveal high risk atheroma plaques with movable thrombus and images in real time. From
these, Doppler ultrasonography is the most indicated exam for the confirmation of the differential
diagnose of the presence, location and size of the carotid atheroma, besides that it is a low cost and
low radiation risk exam, when compared to angiographic contrasts, computerized tomography and
transesophageal electrocardiogram (Willig e Solda, 2016).

The study limitation was that panoramic radiology can be used on the identification of suggestive
images of calcification on the carotid artery, but it doesn’t define the degree of obstruction and the
exact location of the atheroma, which makes it necessary to have other image exams and lab exams for
a complete diagnose. Besides that, it is important to highlight the need of attention to the differential
diagnoses with other radiopaque anatomic and pathologic structures, which may be found on the
same topographic region. Even so, it is reinforced that digital panoramic radiographs, for being an
exam very requested on the Odontology routine, serve as means to help on the analysis of suggestive
images of atheroma, making it possible to refer the patient to prevention or to a more adequate
treatment of cardiovascular diseases.

5. Conclusion

In this study, it was verified the low prevalence of suggestive images of atheroma in carotid artery
identified in panoramic radiographs of the jaws, with greater occurrence on the female sex, between
the 5th and 6th decade of life, unilaterally, to the left and morphologically classified grade IIT (< 5 mm).
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RESUMEN

Este estudio tuvo como objetivo analizar la prevalencia de imagenes sugerentes de calcificacion
ateromatosa enlaarteria carétida comun, con el objetivo de relacionarla conla edad, sexo, antimeria
y analizar el aspecto morfoldgico de la calcificacion, a través de radiografias panoramicas digitales
de los maxilares. Se trata de un estudio observacional, transversal y retrospectivo, en el que se
analizaron 4.837 radiografias, provenientes de los archivos de un servicio privado de radiologia
dental en la ciudad de Gabo de Santo Agostinho-PE, Brasil, referido al periodo 2011-2017. La
morfologia de la placa ateromatosa calcificada se clasificé en: Grado I - normal (no aparece placa);
Grado II: engrosamiento de la intima; Grado III: placa simple (menos de 5 mm de espesor);
Grado I'V: placa compleja (mas de 5 mm de grosor) y grado V: Irregular o amorfo (placa irregular
con proyecciones moviles). Los datos recolectados se expresaron en valores absolutos y frecuencia,
analizados mediante el chi-cuadrado, considerando p <0,05. De las radiografias analizadas, 1.321
cumplieron los criterios de elegibilidad, de estas 51 (3,8% presentaron imagen sugerente de placa
ateromatosa, 71% eran del sexo femenino (p = 0,003), 45% estaban en el rango de edad entre 5y
6a década de la vida (p = 0,001), la mayoria de las placas identificadas eran unilaterales, hacia la
izquierda (p = 0,02) y el 76% se clasificaron morfolégicamente como grado III (menos de 5bmm de
espesor). verifico la baja prevalencia de imagenes sugerentes de ateromatosas en arteria carétida,
con mayor ocurrencia en el sexo femenino, entre la 5* y 6 década de la vida, unilateralmente,
hacia la izquierda y clasificadas morfolégicamente en grado III.

Palabras clave: Arterias car6tidas; Placa aterosclerotica; Radiografia panoramica; Anatomia;
Enfermedades cardiovasculares.
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