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An exploratory study to identify high-risk plaques using stress evaluation
within coronary plaques

Otake, Hiromasa
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n this study, we established a method to create a 3D vascular model that
considers bending and twisting by using bidirectional coronary angiography images and optical
coherence tomography images. We then applied this method to create vascular models for 18 myocardial

infarction patients and conducted blood flow analysis. The results showed that the pressure loss
before and after the stenosis was within a clinically acceptable range, confirming that our vascular

model is valid. Furthermore, the wall shear stress analysis indicated the highest wall shear stress

at the narrowest and rupture sites of the plaques that caused myocardial infarction. Moving
forward, we plan to use this model to calculate the mechanical stress within plaques and elucidate
the mechanisms of plaque rupture in more detail.
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(a) Calculatated blood vessel central axisl. (b) Close up of processed angiography 1.

(c) Calculatated blood vessel central axis2. (d) Close up of processed angiography 2.
B) OCT
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Pressure loss WSS Flow velocity Pressure loss WSS Flow velocity
Table  Pressure loss of each patient nmmber.
' ¢ > S o (i Patient number | Pressure loss [mmHg] ([Pa])
I D — e —— e PTA 5.0 (720)
et Rosits of PT21. PT13 8.49 (1132)
PT14 43.22 (5762)
e i
Y e VA e PT23 17.00 (2279)
Hesults of PT13, Results of P15, PT24 30.83 (4110)
PT58 4.08 (543)
K P g
— _ — P tagn oo i dies PTs4 0.32 (1243)
Results of P14 il G PT90 15.95 (2127)
PTO4 18.75 (2500)
PTO4 3105 (4140)
PT100 6.08 (811)
Results of PT24. Results of PT100.
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