INTRAVASCULAR ULTRASOUND, OPTICAL COHERENCE
TOMOGRAPHY, FRACTIONAL FLOW RESERVE, AND
CORONARY FLOW RESERVE
During coronary angiography, intermediate stenoses (40-70%),
indeterminate findings, or anatomic findings that are incongruous
with the patient’s symptoms may require further interrogation. In
these cases, intravascular ultrasound (IVUS) provides a more
accurate anatomic assessment of the coronary artery and the
degree of coronary atherosclerosis (Fig. 242-6). IVUS is performed
using a small flexible catheter with a 40-mHz transducer at its tip that
is advanced into the coronary artery over a guidewire. Data from
IVUS studies may be used to image atherosclerotic plaque precisely,
determine luminal cross-sectional area, and measure vessel size; it
is also used during or following percutaneous coronary intervention
to assess the stenosis and determine the adequacy of stent
placement. Optical coherence tomography (OCT) is a catheter-
based imaging technique that uses near-infrared light to generate
images with better spatial resolution than IVUS (12—18 microns vs
150-200 microns); however, the depth of field is smaller. The
advantage of OCT imaging over IVUS lies in its ability to image
characteristics of the atherosclerotic plaque (lipid, fibrous cap) with
high definition and to assess coronary stent placement, apposition,
and patency (Fig. 242-7).
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FIGURE 242-7 Optical coherence tomography imaging. A. The optical
coherence tomography (OCT) catheter (*) in the lumen of a coronary artery with
limited neointima formation. The intima is seen with high definition, but unlike
intravascular ultrasound imaging, the vessel media and adventitia are not well
visualized. B. A fibrous plaque (arrow) is characterized by a bright signal. C. A
large, eccentric, lipid-rich plaque obscures part of the vessel lumen. Because lipid
in the plaque absorbs light, the lipid-rich plaque appears as a dark area with
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