Mcat: A toolkit for deep learning-based segmentation
and automated analysis of MSOT image data
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Multispectral Optoacoustic Tomography and Limitations of Current Analysis Approaches
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Deep Learning-based Segmentation of MSOT Images 0 Liver
« identify sample outlines from MSOT images Ay v v
» deeplearning (DL) approach based on Ce/lpose[1] neural network architecture 1357911131517 1357 911131517
 retrained from scratch with manual MSOT annotations of three experts using //Pipe[2] Time (min) Time (min)
> pairwise Dice score shows high concordance of DL-based segmentation with experts . evensmall positional changes lead to highly different intensity values

> tissue-oriented analysis prone to user bias and often not reproducible

1. manual JIPipe 2. training of %‘f 3. segmentation 4. validation of
annotation neural network of images segmentation

e Application in Quantification of Liver Function
096> 037 0975 0.8 » evaluation of liver function in preclinical sepsis model with biomarker ICG [3]
e « weighted average curves (WACs) of signal kinetics with net increase for each animal
« weights are pixel frequencies of the respective cluster center
N’ Exp2- « AUGCs serve as quantitative measurement
J‘ T z main signal kinetics as extracted WACs of signal kinetics AUCs of
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Signal-oriented analysis of MSOT images 3 = 203
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> signal-oriented approach |
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« pixel-wise clustering with k-means
. & « identifies regions of similar signal kinetics
« kdefines number of extracted kinetics

> in contrast to tissue-oriented analysis we find significant difference between groups
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analysis of morphological shape descriptors
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S . Analysis 1  edicted discrimination of healthy and diseased animals [4]
 Iimplementation asImage) plugin . _
. graph-based algorithm structure ey Corligre - -  signal-oriented analysis allows evaluation of new drugs /n vivo
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