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Functional study for young physician
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Coronary imaging for young physician
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Coronary intravascular imaging has become an essential tool in modern PCI practice,
offering insights far beyond conventional angiography. In daily workflows,
intravascular ultrasound (IVUS) and optical coherence tomography (OCT) are
invaluable for lesion assessment, guiding procedural strategy, and ensuring optimal
stent deployment. Their impact is particularly evident in complex PCl—whether
tackling calcified lesions, chronic total occlusions, or stent failure—where imaging
guides plague modification, device selection, and complication management.

Beyond technical optimization, imaging has transformed our understanding of acute
coronary syndrome (ACS) and the concept of vulnerable plague. Angiography often
fails to fully characterize culprit lesions, but IVUS and OCT allow detailed
visualization of the underlying pathology. OCT can differentiate plaque rupture,
erosion, and calcified nodules, while IVUS defines plaque burden and vessel
remodeling. These features provide not only mechanistic insights but also prognostic
information.

For young physicians, mastering intravascular imaging means learning to recognize
high-risk morphologies—thin fibrous caps, lipid pools, macrophage infiltration—that
drive ACS events. Imaging in the acute setting informs immediate treatment decisions,
optimizes stent outcomes, and reduces complications. This talk will review the role of
coronary intravascular imaging across routine and complex PCI, with a focused
discussion on ACS and vulnerable plaques, aiming to equip early-career physicians
with practical skills and clinical perspective.



Traps when utilizing coronary imaging
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When using coronary imaging in daily practice, one of the most important messages is
that seeing is believing, but not always true. Angiography provides only a two-
dimensional silhouette of the vessel lumen, while intravascular imaging modalities
such as IVUS and OCT reveal the vessel wall, plaque morphology, and lesion
characteristics. This difference frequently leads to discordance: a lesion that looks
severe on angiography may actually have a preserved minimal lumen area on imaging,
while a lesion that appears mild on angiography may show a high plaque burden or a
vulnerable plaque substrate. Calcified nodules or thrombus can also be misinterpreted
as simple narrowing on angiography. Such discordances can trap the operator into
over-stenting based on angiographic appearance alone, missing high-risk plague when
the angiogram looks benign, or misjudging complex segments such as bifurcations and
ostial lesions. To avoid these pitfalls, imaging findings should be integrated with
physiology and clinical context rather than taken in isolation. At the same time, we
must remain aware that the imaging tools themselves carry potential complications.
With IVUS, wire bias and catheter advancement in tortuous vessels can create artifacts
or even induce vessel dissection. With OCT, contrast injection for blood clearance may
lead to renal injury, pressure damping, or vasospasm, and poor clearance can result in
misinterpretation of artifacts as disease. Inadequate pullback quality may similarly
obscure the real lesion, and catheter-induced spasm may mimic a true stenosis. Rare
but serious complications include vessel dissection, thrombosis during prolonged
imaging, or distal embolization in thrombotic lesions. These issues highlight that while
coronary imaging has become indispensable in guiding PCl, it is not infallible. The key
is to recognize the limitations, anticipate possible complications, and interpret images
with wisdom. Ultimately, seeing is believing, but careful judgment is required to

prevent misbelief.



The Present and Future of Coronary Image
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Recent advances in coronary imaging have profoundly transformed the diagnosis, risk
assessment, and management of coronary artery disease (CAD). Modern non-invasive
modalities such as coronary computed tomography angiography (CCTA), coronary
artery calcium scoring (CACS), and cardiac magnetic resonance imaging (CMR) now
oHer enhanced anatomical and functional characterization of coronary vessels,
enabling early detection and refined patient stratification. Intravascular imaging
technologies—including high-definition intravascular ultrasound (IVUS) and optical
coherence tomography (OCT)—deliver detailed insights into plaque morphology and
vessel wall pathology, facilitating targeted therapeutic interventions. The integration
of artificial intelligence into cardiac imaging is ushering in a new era of diagnostic
precision, optimizing modality selection, workflow eHiciency, and patient outcomes.
Looking ahead, emerging techniques such as Al-enabled plaque quantification,
molecular imaging, and advanced fusion modalities promise to advance the early
identification and personalized treatment of coronary pathology. As these innovations
continue to evolve, coronary imaging is expected to play an increasingly central role in

promoting individualized care and reducing the global burden of CAD.
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