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Abstract

Atherosclerosis represents a serious global public health problem. Early identification of calcified
atheromatous plaques in the carotid artery is essential for the prevention of cerebrovascular and
cardiovascular events. Panoramic radiography, a routine examination in Dentistry, allows incidental detection
of these calcifications in the soft tissues of the neck, at the level of the C3 and C4 vertebrae. The purpose of
this article is to present a case of initial detection of calcified atheroma plaque, first observed on panoramic
radiography and later confirmed by ultrasound examination. The diagnostic accuracy of panoramic
radiography in detecting atheromas, the importance of differential diagnosis, and the imperative need for
confirmation by Doppler ultrasound were discussed. Panoramic radiography, an effective dental screening
tool, can assist the dental surgeon in initial detection, even if incidental, giving them an important role in
public, systemic, and oral health. Upon identifying such calcifications, the dental surgeon should refer the
patient for specialised medical evaluation and confirmatory tests.

Keywords: Dentistry; Atherosclerosis; Panoramic Radiography; Carotid Artery Diseases;
Ultrasonography; Early Diagnosis.

Introduction

Atherosclerosis is a chronic inflammatory disease characterised by the accumulation of fatty plaques,
cholesterol and other substances in the arterial walls. Atherosclerosis is the leading cause of cardiovascular
morbidity and mortality in Brazil and worldwide. The silent progression of this pathology often culminates in
fatal outcomes, such as stroke and acute myocardial infarction. In this context, the identification of
calcifications in the carotid artery becomes a crucial marker of vascular and systemic risk'?3.
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Dentistry, through imaging, is strategically inserted into this early diagnosis scenario. Panoramic radiography,
widely requested for the diagnosis and planning of dental treatments, covers the anatomical region of the
cervical vertebrae (C3 and C4), where the bifurcation of the carotid artery is located. Calcified atheromatous
plaques often appear as incidental findings in these examinations: radiopaque nodular, vertical or irregular
masses, located posteroinferior to the angle of the mandible and adjacent to the epiglottic air space’*®.

Although the diagnostic accuracy of panoramic radiography for this purpose has been corroborated by meta-
analysis studies®, the definitive diagnosis cannot be based exclusively on two-dimensional dental imaging,
requiring confirmation by more specific methods, such as Doppler ultrasound'*’. In this perspective, the
purpose of this article is to present the case of the initial detection of calcified atheroma plaque, initially
observed on panoramic radiography and subsequently confirmed by Doppler ultrasound examination.

Case Presentation
An African-descendent male patient, 69 years-old, attended the dental clinic for periodontal follow-up.

Periodontal treatment was performed 18 months ago. Clinically, the patient presented excellent gingival
condition, good motivation and favourable prognosis (Figure 1).

Regarding systemic health, the patient reported type Il diabetes mellitus and high blood pressure. As a result
of these diseases, metformin 1000mg and amlodipine 10mg, respectively, are usually administered.

The panoramic radiograph confirmed the healthy appearance of the periodontium, showing only bone
resorption of the alveolar processes in both jaws, resulting from previously treated periodontal disease (Figure
2). However, in the region below the mandibular angles, elongated and circular radiopaque images were
observed (arrows - Figure 3).

Given the characteristics presented and the anatomical region, the diagnostic possibility of calcified atheroma
plague was raised. In this regard, the patient was referred to a cardiologist in writing, in a letter, with the
diagnostic hypothesis.

After three months, the patient returned for a periodontal follow-up appointment. At this appointment, the
patient presented the tests requested by the cardiologist. The Doppler ultrasound showed signs of
atheromatosis with fibrocalcified plaque on the posterior wall of the left ventricle. Blood flow was considered
normal (Figure 4).

In addition to the drugs already administered, the cardiologist is now administering 40 mg of atorvastatin to the
patient.

The patient continues to receive periodontal care and is in good condition.

Figure 2. Panoramic radiograph for

Figure 1. Clinical aspect of the patient periodontal follow-up.

undergoing periodontal control.
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Figure 3. Panoramic radiograph showing
radiopaque images suggestive of calcified
atheromas (arrows).

Figure 4. Doppler ultrasound confirming
the presence of calcified atheromatous
plaques in the carotid artery.

Discussion

When faced with a suggestive finding, clinical protocol requires referral to a physician (cardiologist or vascular
surgeon)'. It is important to emphasise that, given the seriousness of the case, the referral should always be
made in writing, as we have recommended here. Many patients underestimate the severity of atherosclerosis
as a risk factor for cerebrovascular and cardiovascular diseases and do not follow the referral to a physician,
running greater risks of systemic health complications.

Diagnostic confirmation is primarily performed by Doppler ultrasound (Duplex Scan), a non-invasive, radiation-
free, low-cost examination capable of assessing the degree of stenosis and blood flow haemodynamics™.
Other tests such as angiotomography and magnetic resonance imaging may be requested for more detailed
assessments of vascular anatomy and plaque composition, especially in surgical cases'®.

The validity of panoramic radiography in detecting atheromas is widely debated and validated in the literature,
provided it is understood as a screening method and not a final diagnosis. Panoramic radiography has
moderate sensitivity for identifying calcifications, but requires confirmation®'. Subsequent confirmation of the
presence of calcified atheromatous plaques by Doppler ultrasound has established an effective line of care'”.

Contemporary literature points to a direct correlation between the presence of these calcifications in dental
examinations and an increase in white blood cell count, suggesting an active systemic inflammatory state™.
From this perspective, this serological characteristic can also be expected in patients with periodontal disease,
given that it is an infectious disease.

Delving deeper into this correlation, recent studies bring new perspectives on the morphology of calcifications.
Bladh et al.® (2024) observed that defined forms of calcifications in panoramic radiographs correlate with
specific signs of cardiovascular disease on ultrasound. Similarly, Karlsson et al.® (2025) reinforced that the
severity of calcifications visualised on panoramic radiographs is directly associated with the severity of
vascular disease measured on carotid ultrasound. However, Kwon et al.'® (2022) warned, when comparing
panoramic radiographs with Computed Tomography Angiography (CTA) in patients with and without stroke,
that the absence of calcification on panoramic radiography does not completely rule out risk, since non-
calcified (unstable) plaques are not visible on conventional X-rays.

The presence of calcified atheromatous plaque in the carotid artery observed on panoramic radiography is not
an isolated event, but a reflection of compromised systemic health. Positive radiographic images were
associated with classic risk factors such as diabetes mellitus, hypertension, and dyslipidaemia®'2. Additionally,
the presence of calcified atheromatous plaque, periodontal bone loss, and osteoporosis was observed,
suggesting a common inflammatory and tissue ageing syndrome [5].
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Corroborating this inflammatory hypothesis, Chang et al." (2021) demonstrated that elevated atherogenesis
was associated with increased white blood cell counts in patients with positive findings on panoramic
radiography. From this perspective, carotid calcifications on panoramic radiographs were considered
independent predictors of future vascular risk'2.

The dental surgeon primarily performs differential diagnosis. It is important to note that not all radiopacity in
the cervical region is an atheroma. It is imperative to distinguish calcified atheromatous plaques in the carotid
artery from other anatomical structures (such as the hyoid bone, elongated styloid process, calcification of the
stylohyoid ligament, triticeal cartilage and superior horn of the thyroid cartilage) and other pathologies
(sialoliths in the submandibular gland, tonsilloliths and lymph node calcifications)"®'2. The location between
the C3 and C4 vertebrae, below the mandibular angle, is the main topographical criterion for suspected
atheroma.

To assist in this differentiation and reduce human subjectivity, Artificial Intelligence (Al) has emerged as a
promising tool>'*. Deep learning algorithms with high accuracy in detecting carotid plaques in panoramic
radiographs have been used, suggesting that the future of diagnosis will involve clinical decision support
software, minimising interpretation errors due to overlapping structures™.

Conclusions

Panoramic radiography transcends its primary dental function, establishing itself as a vital auxiliary tool in the
early detection of calcifications in the carotid artery. The presence of these calcifications is strongly associated
with high cardiovascular risks, diabetes, and systemic inflammatory processes. From this perspective,
identification by the dental surgeon is possible through the evaluation of panoramic radiography. However, it
is essential to recognise the limitations of two-dimensional examination and the need for rigorous differential
diagnosis to avoid false positives with other cervical calcifications. Confirmation by Doppler ultrasound
remains the gold standard. Therefore, the dental surgeon must take a proactive stance in comprehensive
health, identifying lesions, informing the patient and making the appropriate medical referral, contributing
decisively to the prevention of fatal outcomes such as stroke.
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