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Solo thesis

A MATLAB image-analysis pipeline relating proteoglycan content to aortic-wall failure.

For my undergraduate thesis I studied how proteoglycans relate to the biomechanical failure of aneurysmal ascending aortic
tissue, in Dr. Craig Simmons' lab. I wrote a MATLAB pipeline to quantify proteoglycan content and pooling from high-
resolution stained-tissue scans, then related those measures to delamination strength and energy loss.

The MATLAB image-processing pipeline, from raw pathology scans to per-image proteoglycan measures.

Method
The pipeline reads whole-slide pathology scans, tiles them, isolates the stained pixels, and pulls quantitative measures per
image, from proteoglycan area through aggregate and pool sizes. A preliminary study quantified the resolution trade-off:
dropping from 20x to 5x cut proteoglycan detection by roughly 40%, a correction I carried into the main analysis.

Result
The main study supported the hypothesis: more proteoglycan presence and pooling went with weaker delamination
strength and higher energy loss in the tissue.
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