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Cardiac Catheterization and Angiography: Basic Principles and Pitfalls
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B Abstract B As the sophistication of noninvasive imaging such as echocardiography, computed tomography and cardiac mag-
netic resonance imaging improves, the role of cardiac catheterization has evolved. However, cardiac catheterization remains the gold
standard for evaluating hemodynamic data, including assessment of cardiac output, intra-cardiac shunting, and measurement of vascular
resistances. The information from the patient’s history, clinical data, and the non-invasive studies prior to the catheterization should be
obtained and the pre-catheterization planning, including anesthetic management, vascular access, catheter procedure, angiography, and
so on should be done. It is important to define the specific questions to be answered from the cardiac catheterization. This review is

intended to provide basic principles and pitfalls of cardiac catheterization for trainee cardiologists.
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Fig. 1 Right atrial pressure waveform
The “a” wave represents atrial systole. The “v” wave represents
filling of right atrial against a closed tricuspid valve. The “x”
descent represents atrial relaxation. The “y” descent represents
the opening of the tricuspid valve in early diastole.
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Fig. 2 A: The Berman catheter into the Left atrium. B: The high-flow microcatheter (white arrowhead) into the Left atrium.
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Fig. 3 A 10-year-old boy with tetralogy of Fallot status after complete repair

A: Cardiac computed tomography, sagittal image: The white arrow indicates left pulmonary artery stenosis and corresponds to the direction of
the X-ray beam from the frontal plane detector angled at 40 degrees cranial. B: Cardiac computed tomography, axial image: The white arrow
indicates left pulmonary artery stenosis and corresponds to the direction of the X-ray beam from the frontal plane detector angled at 26 degrees
left anterior oblique. C: Main pulmonary artery angiography with 40 degrees cranial plus 26 degrees left anterior oblique, based on the finding

of cardiac computed tomography.
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Fig. 4 An 11-year-old boy with hypoplastic left heart syndrome status after Fontan repair

A: Selective right upper lobe pulmonary artery angiography shows pulmonary arteriovenous malformation. B: Echocardiography with injec-

tion of agitated saline mixed with blood through the catheter positioned at right upper lobe pulmonary artery demonstrates opacification of

single ventricle, suggesting intrapulmonary shunting.
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