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Coronary heart disease

Dark crescent sign: high-risk calcified coronary
plaque detected by electrocardiogram-gated
non-contrast computed tomography
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A 71-year-old man with severe chronic kidney disease (CKD) pre-
sented with progressive angina. Coronary angiography revealed
proximal left anterior descending artery stenosis (Figure 1A and B).
Thereafter, electrocardiogram (ECG)-gated non-contrast 320-slice
multi-detector computed tomography (CT) (Aquilion-one Vision,
Canon Inc., Japan) prior to percutaneous coronary intervention (PCI)
for evaluating coronary calcification in CKD settings showed a specif-
ic heavily calcified plaque (Figure 1C-E). Intravascular ultrasound
(IVUS, AltaView®, Terumo, Japan) suggested the presence of an ec-
centric calcified atheroma, requiring atheroablation to optimal lesion
preparation (Figure 1F). Low-speed and high-speed orbital atherec-
tomy (OA) with backward advancement once each was performed
for minimal debulking; however, no-flow phenomenon immediately
occurred. IVUS post-OA showed no dissection and soft plaque be-
hind the superficial calcification (Figure 1G). Despite repeated nitro-
prusside administration, coronary flow delay did not fully improve,
and ventricular fibrillation occurred. The patient was rescued by
extracorporeal cardiopulmonary resuscitation and subsequent PCI
with drug-eluting stent implantation (Figure TH-/). Post hoc analysis of
ECG-gated non-contrast CT (0.3-mm thin-slice images) revealed that
this calcification has a unique morphology comprising a low-density
area surrounded by high-density crescent signals (dark crescent
sign), suggesting the possibility of calcified vulnerable atheroma
(Figure 1E-H).

Although IVUS has limited ability to discriminate overall plaque be-
yond severe superficial calcifications due to acoustic shadows and re-
verberation in some cases, ECG-gated non-contrast CT might detect
calcified characteristics." Coronary calcium density on non-contrast
CT can reflect coronary plaque stability. High-density severely calci-
fied lesions have lower lipid content. Calcified plaques with the dark

crescent sign may comprise soft plaques containing necrotic cores
encapsulated by superficial calcification, for which OA can easily lead
to the no-flow phenomenon. In addition to IVUS evaluation, ECG-
gated non-contrast CT prior to PCl is useful for evaluating high-risk
calcified plaques in patients with CKD. PCl with atherectomy devices
under mechanical circulatory supports including intra-aortic balloon
pumping or Impella may effectively prevent serious complications in
such settings.
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Figure | (A B) Initial coronary angiograms showed calcified stenosis of the proximal left anterior descending artery. Yellow arrows indicate calcifi-
cation. (C) Electrocardiogram-gated non-contrast computed tomography revealed a heavily calcified plaque of the proximal left anterior descending
artery. (D) Curved multi-planar reconstruction image on electrocardiogram-gated non-contrast computed tomography revealed that the calcified
plague contained a low-density area surrounded by high-density signals. (E) Each cross-sectional image of the left anterior descending artery stenosis
(iHiv) on electrocardiogram-gated non-contrast computed tomography. Yellow and orange asterisks indicate lumen and plaque, respectively. (F—H)
Each cross-sectional image on intravascular ultrasound in accordance with computed tomography images; (F) initial, (G) post-orbital atherectomy,
and (H) final. Yellow arrowheads indicate newly developed cavities with unmasked lipid components behind superficial calcification, suggestive of the
main cause of distal embolization. A drug-eluting stent implanted in the left anterior descending artery is well-expanded. (/) Final coronary angiogram.
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