
1046-92-417 Zhongzhao Teng* (zzteng@wpi.edu), Mathematical Sciences Department, Worcester Politechnic
Institute, 100 Institute Road, Stratton Hall 108, worcester, MA 01609, Xueying Huang
(xueying@wpi.edu), Mathematical Sciences Department, Worcester Polytechnic Institute, 100
Institute Road, Stratton Hall 108, worcester, MA 01609, Zijie Liao (zliao@wpi.edu),
Mathematical Sciences Department, Worcester Polytechnic Institute, 100 Institute Road, Stratton
Hall 108, worcester, MA 01609, and Dalin Tang (dtang@wpi.edu), Mathematical Sciences
Department, Worcester Polytechnic Institute, 100 Institute Road, Stratton Hall 108, worcester,
MA 01609. Study on Critical Stress in Atherosclerotic Carotid Artery Using In Vivo MRI-Based
3D Multi-Physics Models with Fluid-Structure Interactions.

Atherosclerotic carotid plaque might rupture without warning causing fatal events. Currently, plaque vulnerability

assessment is based mainly on medical images and experience from physicians. However, both morphological information

and mechanical forces should be considered in an integrated way for a better diagnosis. MRI-based computational models

with fluid-structure interactions for human atherosclerotic carotid plaques were developed to perform mechanical analysis

and quantify critical stress conditions related to plaque rupture. A critical site selection method to quantify critical stress

was proposed. In vivo MR-images from 6 patients (3 ruptured plaques with ulcer and hemorrhage, 3 non-ruptured) were

used. Proper circumferential and axial shrinking was performed to get the start shape for the numerical model. Results

indicated that critical stresses from plaques with ulcer were significantly higher than the non-ruptured ones. Large scale

patient-specific studies are needed for further validation of our method and findings. Acknowledgement: This research
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