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Three dimensional geometrical and fluid-dynamical analysis of coronary plaque
rupture as a cause of acute coronary syndrome versus silent plaque rupture.
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This study compared the geometrical and hemodynamical features between coronary
plaque ruptures that provoked acute coronary syndrome(Group A, n=75) and silent plaque ruptures (Group S,
n=24) with using 3D intravascular ultrasound images. The shape of rupture orifice was more longitudinal
in Group A (Group A vs. Group S: 59% vs. 29%, p=0.012), whereas it was more oval in Group S. The
configuration of fibrous cap residuals had a wide variety: 1) shoulder fissure pattern, 2)
flow-disturbing fibrous flaps (88% vs. 71%, p=0.047), and 3) fibrous cap bridge. The combination of
longitudinal orifice and flow-disturbing flaps was significantly more frequent in Group A than Group S
(57% vs. 21%, p=0.002). According to a computer simulation of blood flow, plaque ruptures in Group A had
a significant flow disturbance compared to that in Group S. In conclusion, plaque rupture that provokes
acute coronary syndrome has specific geometrical and hemodynamic features compared to silent plaque
rupture.
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Total ACS p value
99 75 24

Longitudinal type
51(51.5) 44 (58.7) 7(29.2) 0.012
Oval type
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Longitudinal orifice shape + flow disturber
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