Journal of Medical Diagnostic Methods

OPEN a ACCESS Freely available online

Opinion Article

Evaluation of Computed Tomography in the Cardiovascular System
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DESCRIPTION

Medical imaging has been transformed by Computed Tomography
(CT), which offers great spatial resolution and precise anatomical
information. Within the imaging,
Computed Tomography (CT) is essential for assessing cardiac and
vascular architecture and for diagnosing and treating a range of

field of cardiovascular

cardiovascular disorders. In order to give a thorough assessment of
computed tomography in the cardiovascular system, this paper will
focus on its guiding principles, methods, clinical uses, benefits,
drawbacks, and potential future developments.

Principles of computed tomography in
cardiovascular imaging

Computed Tomography creates cross-sectional pictures of the
body using Xeray technology. Contrastenhanced computed
tomography scans are frequently used in cardiovascular imaging
to see the heart, coronary arteries, great vessels, and other
vascular structures. In order to provide precise three-dimensional
reconstructions of the cardiovascular architecture, computed
tomography scanners take many thin-slice pictures in a single
revolution.

Techniques in cardiovascular computed tomography

Coronary Computed Tomography Angiography (CCTA): A
non-invasive method
CT Scanning (CCTA) is used to see the coronary arteries
and determine whether Coronary Artery Disease (CAD) is

imaging called Coronary Artery

present. Intravenous contrast chemicals are used to opacify the
coronary arteries, and high-resolution computed tomography
pictures are then taken at a certain point in the cardiac cycle.

Cardiac computed tomography for structural assessment:
Cardiac computed tomography is used to assess congenital
heart abnormalities, myocardial function, chamber size, and
cardiac morphology. Accurate evaluation of cardiac architecture
and function is made possible by motion-free pictures of the
beating heart obtained using ECG-gated computed tomography
scans.

CT angiography of the thoracic aorta: Aortic aneurysms, dissections,
and intramural hematomas are detected by computed tomography
angiography of the thoracic aorta, which is also used to examine the
architecture of the aorta and screen for potential consequences such
malperfusion syndromes or valve rupture.

Peripheral arterial and venous imaging: Using computed
tomography angiography, one may test for Deep Vein
Thrombosis (DVT) or Pulmonary Embolism (PE), as well as
analyse peripheral arterial and venous architecture and identify
stenosis, occlusions, or aneurysms.

Clinical applications of cardiovascular computed
tomography

Coronary Artery Disease (CAD): The non-invasive assessment
of Coronary Artery Disease (CAD) using CCTA looks for the
presence of coronary stenosis, plaques, or coronary
abnormalities. In-depth anatomical data is provided by Coronary
Computed Tomography Angiography (CCTA), which also aids
in clinical decision-making for revascularization techniques.

Acute chest pain evaluation: The examination of individuals
with acute chest discomfort or suspected Acute Coronary
Syndrome (ACS) is increasingly utilizing Coronary Computed
Tomography Angiography (CCTA). Without the requirement for
invasive coronary angiography, it allows for a quick assessment of
coronary architecture and the exclusion of severe coronary artery
disease in individuals with low to intermediate risk.

heart disease: Trans catheter Aortic Valve
Replacement (TAVR) and mitral valve repair are two examples of
trans catheter procedures that may be planned using cardiac
Computed Tomography (CT) scans. Computed tomography is
also used to evaluate structural heart illness, including valvular

abnormalities and congenital heart defects.

Structural

Aortic disease: Aortic diseases, such as aortic aneurysms,
dissections, and trauma, need thoracic aortic CT angiography
for diagnosis and treatment. Planning for therapy and risk
assessment is facilitated by the comprehensive anatomical
information that computed tomography imaging gives.
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Pulmonary embolism: The preferred imaging technique for
identifying pulmonary embolisms (PEs) is Computed
Tomography Pulmonary Angiography (CTPA). By precisely
identifying pulmonary artery filling abnormalities, CTPA helps
guide treatment decisions related to anticoagulation and risk
assessment.

Advantages and limitations of cardiovascular
computed tomography

Computed Tomography provides high-resolution images with
excellent anatomical detail, enabling precise visualization of
cardiac and wvascular structures. Cardiovascular computed
tomography is a non-invasive imaging modality that does not
require catheterization or surgical intervention, reducing patient
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discomfort and procedural risks. CT acquisitions are fast,
allowing for rapid acquisition of images during a single breath-
hold, which is particularly advantageous in patients with limited
breath-holding capacity or cardiac motion artifacts. Computed
Tomography involves ionizing radiation, and repeated imaging
studies may increase the cumulative radiation dose, particularly
in young patients or those undergoing serial follow-up
examinations. The administration of iodinated contrast agents
in computed tomography imaging carries a risk of contrast-
induced nephropathy, especially in patients with pre-existing
renal impairment or contrast allergies. Some patients may
experience allergic reactions or adverse events following the
administration of intravenous contrast agents, necessitating pre-
screening and appropriate management strategies.
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