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Abstract

This literature review aims to address numerous researches that have associated the prevalence of carotid
artery atheromas detected in panoramic radiographs in relation to the patients presenting the risk factors for
its development.

The articles were searched in the PubMed and SciELO databases, using the following descriptors: atherosclerosis,
carotid, infarction, panoramic, radiography. Articles cover the period between 2012 and 2018. Of the 25 articles
found, 10 were discarded because they were not compatible with the proposed research.

Considered the main result of atherosclerosis, the atheromas are plaques accumulated in the internal wall of
the carotid artery; being a cardiovascular pathology, whose process consists of the thickening of the arterial
walls, linked to the narrowing and stiffening of the vessels.

The existence of atheromas in the carotid artery in asymptomatic individuals is constantly associated with the
future development of stroke, angina, myocardial infarction and death.?

In conclusion, new findings provide compelling evidence that atherosclerotic plaques of the carotid artery are a

common finding in panoramic images of patients with the systemic diseases addressed in this article.
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INTRODUCTION

According to Gongalves et all, “Atherosclerosis is
a chronic inflammatory disease characterized by
thickening, narrowing or loss of elasticity of artery
walls”. The multifactorial origin of atherosclerosis
involves a biochemical phenomenon that creates
pathologicalarterial calcifications. These calcifications,
now called atheromas, originate from local
proliferation of fibroblasts and calcium deposition.

The existence of atheromas in the carotid artery in
asymptomatic individuals is constantly associated
with future development of stroke, angina, myocardial
infarction and death.?

Calcium deposits were identified in the carotid

arteries in a considerable number of patients with
inflammatory and/or systemic diseases, such as
rheumatoid arthritis, gout, hypertension and diabetes
mellitus, by the use of panoramic radiographs.>*

Finally, dentists play an important role in the early
diagnosis of atheromas of calcified carotid artery
through the detection of images in panoramic x-rays.

This literature review has as its main objectives
to address numerous researches that associate
the prevalence of carotid atheromas detected in
panoramic radiographs in relation to patients who
presented the risk factors for its development; in
addition to reviewing the accuracy and sensitivity
of complementary imaging tests as an auxiliary
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instrument for the dental surgeon when detecting this
pathology.

LITERATURE REVIEW

Considered the main result of atherosclerosis, the
atheromas are plaques accumulated in the internal
wall of the carotid artery; being a cardiovascular
pathology, whose process consists of the thickening of
arterial walls, linked to the narrowing and stiffening
of vessels.

Faced with this alteration, the atheromas bring with
them a systemic impairment that must be diagnosed
before performing any medical and/or dental
procedures.

Through clinical examination, dentists play an
important role in the prevention of vascular accidents
by the early diagnosis of images suggestive of carotid
artery atheromas (CAA), generally seen in panoramic
radiographs (RP).

The study by Gustafsson et al.> was based on the
prevalence of carotid atheromas visualized from
panoramic radiographs in patients who suffered a first
myocardial infarction (MI), compared to the control
group. The prevalence of CAA detected by RP was
33.8% (235/696) in the cases and 27.6% (192/696)
in the controls. Among males, 32.7% (184/562) of the
cases and 26.5% (149/562) of the controls presented
CAA.

Souza et al.® proposed to confirm the connection
between the concomitance of individuals who
presented the diagonal crease of the earlobe and had
the CAA detected in RPs, both already described as
indicators of validated risk of future MI. Among the
study group, of the 41 individuals, composed of 28
men and 13 women, approximately 88% (N = 36) had
the diagonal crease of the ear lobe concomitant to the
CAA. Among the members of the control group (N =
41), composed of 25 men and 16 women, 17 patients
presented the two indicators concomitantly. The
results showed that between the full cohort of mixed
genders (N = 82), the association between CAA and
the diagonal crease of the earlobe were statistically
significant (P = 0.0001).

Lee et al.” studied the predominance of men with
chronic pancreatitis and alcohol-related comorbid
diabetes, who presented CAA in RPs. Of the 32 men

who participated in the research, 25% demonstrated
an atheroma in their panoramic radiographic image;
proving that the dental surgeon (DS) should become
familiar with clinical correlates associated with the
complexity of the disease and its risk factors.

Lee et al.?, in another of his published works, sought to
establish a cause and effect relationship between male
patients diagnosed with rheumatoid arthritis (RA) and
the prevalence of CAA obtained from the analysis of
PRs, since men with AR present an extremely high risk
of presenting eventual emergencies due to myocardial
ischemia, given the role of systemic inflammation in
the atherogenic process. A total of 100 male patients
(69.89 + 8.92 years) were enrolled in the study. Of
these, 29 (average age 72.10 * 7.68 years) evidenced
atheroma in their panoramic radiographic images.

Friedlander et al.* demonstrated from a retrospective
descriptive study the degree of correlation in
individuals with Gout whose RPs manifest the
presence of CAA. Of the 531 men evaluated, 31% were
diagnosed with CAA. The average age was 72.7 + 9.3
years. All showed hypertension (100.0%), most of
them also presented dyslipidemia (91.7%) and 37.5%,
diabetes mellitus. Body mass index (BMI) ranged from
15.9 to 53.2.

Markman et al.® sought to verify whether head and
neck radiotherapy (RT) would be capable of inducing
calcification of the carotid artery. The study population
consisted of 180 patients,mostofthemmales (83.89%),
with an average age of 59.4 years (ranging from 20 to
85 years). Regarding habits, most of the patients were
smokers and/or alcoholics. Oropharynx (33.89%),
oral cavity (26.67%) and larynx (25%) were the most
frequent tumor sites and 162 patients (90%) were
clinically diagnosed in stages III and IV. A review of
their medical histories showed that 63 patients (35%)
had arterial hypertension, 22 (12.22%) were diabetic,
11 (6.11%) were on lipid-lowering medication, 5
(2.78%) suffered an stroke and 5 (2.78%) had a history
of acute myocardial infarction. Of the 180 patients
enrolled, 57 (31.67%) were identified with CAA on
both radiographs (before and after TR), 4 (2.22%)
presented only on radiographs after RT and 2 (1.11%)
only on radiographs before RT. None of the patients
with CAA on both radiographs showed an increase in
size or morphology after RT.

In the study by Ngamson et al.?, 265 patients (56 men,
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209 women) with dental implants were evaluated at
the Dental Unit of Neurology of Prasat. Cal Institute,
Bangkok, Thailand. The evaluation consisted of
establishing a correlation between CAA identified
and detected in digital panoramic radiographs and
underlying systemic diseases. The average age of the
patients was 71 + 7.1 years. The prevalence of CAA
was 38.49%. The main underlying systemic diseases
were hypertension, hyperlipidemia, diabetes mellitus
and cardiovascular diseases (CVD), respectively. No
relationship was found between these four systemic
diseases in CAA detection on panoramic radiographs.

DISCUSSION

It is evident, therefore, that the risk factors for
the development of carotid artery atheroma are
constantly associated with age, arterial hypertension,
hyperlipidemia, diabetes mellitus, alcoholism and
smoking.®?

In addition, other systemic alterations such as
rheumatoid arthritis, gout and chronic pancreatitis
promote the occurrence of CAA and are frequently
correlated in new studies.®*’

It is clear that there is a need for a greater knowledge
of this issue by the DS, identifying the risk factors
and performing the complementary tests for the
differential diagnosis of this pathology, which is
validated as a future MI indicator.’

In the mentioned studies, the authors detected the
atheromas by means of panoramic radiographs, as
shown in figures 1 and 2.

Although the use of ultrasonography shows high
sensitivity in detecting carotid artery calcification
and stenoses, as proposed by Jashari et al. 1°, whose
carotid ultrasound was highly accurate in detecting the
presence of calcification; with a sensitivity of 88.2%.

Figure 1. Panoramic radiograph with atheroma (arrows)

Source: Tuifias et al.?

Figure 2. Panoramic radiograph with atheroma (arrows)

Source: Tuifias et al.?
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Garoff et al. * also suggested that the amount of
calcification was not associated with the degree of
stenosis when analyzing plaques of excised carotid
arteries (N = 103) on the volume of calcium through
concomitant computed tomography (CBCT) of carotid
artery. However, the amount of calcification does
not influence the possibility of detecting carotid
calcifications in panoramic radiographs, which,
therefore, motivates referral for ultrasonographic
examination.

Zeb et al.'? described several algorithms that have
been used to delineate the risk factors of these
diseases. Among the best known ones are the levels of
ultra-sensitive C-reactive protein (hs-CRP), also called
high-sensitivity (hs-CRP).

The inflammatory process, in addition to promoting
the risk of hypertension and type 2 diabetes, also
promotes elevated levels of cytokines, which is
directly related to the recruitment and infiltration of
defense cells due to inflammation in the arterial wall,
thus forming the plate, according to Alie et al.*?

Hyperglycemia and the development of Diabetes are
closely linked with the development of atherosclerosis
andtheformationofatheromabydifferentmechanisms.
Perhaps the most well-studied mechanism is related to
AGESs (advanced glycation products), which maylead to
the synthesis of Interleukin-6, macrophage activation
and oxidative stress, culminating to the production of
CRP, contributing to the inflammation.!*

These products act as mediators of endothelial
injury, inflammation and lipid alterations, such as, for
example, the oxidation of LDL-c, which in this situation
are highly atherogenic, since the macrophages
involved in plate formation have scavenger receptors
for LDL uptake-c oxidized.

For Barbalho et al.'’, it is imperative that the DS
controls risk factors and stratifies them in relation to
the association between the prevalence of concomitant
occurrence of numerous systemic diseases. It is
important to delineate prognostic factors, adopting
them as a tool of daily use in the prevention of CVD.

FINAL CONSIDERATIONS

In conclusion, new findings provide compelling
evidence that atherosclerotic plaques of the carotid

artery are a common finding in panoramic images of
patients with the systemic diseases addressed in this
article.

Consideringthatthe causesofcarotid arteryatheromas
are of multifactorial nature, it is of vital importance
to carry out more research that evidences the cause-
effect relation of the risk factors and formation of the
CAA, exposing the main cellular mechanisms.

Regarding the professional performance of DSs
and physicians, new means are needed to detect
carotid calcification - in addition to RPs, CBCT and
ultrasonography; aiming at a better prognosis for the
patient, when designing the treatment plan and thus
doing so, bypassing a future myocardial infarction and
/ or stroke.

Oral and maxillofacial surgeons who identify such
patients should refer them to their physicians for
further evaluation because the symptoms of ischemic
vascular disease are often silent or atypical, further
increasing their cardiovascular morbidity, mortality,
and morbidity.
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