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Exploring the potential of explainable
artificial intelligence in deep learning for lung
changes of Cystic Fibrosis patients
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Introduction

» Lystic fibrosis affects lungs”
e Monitoring of lung changes with morpho-tunctional MRl score®™
* Deep learning supports automatic lung change detection”

« Explainable artificial intelligence (XAl) can increase understanding of deep-
earning based classifications”
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Objective

Apply XAl algorithms on top of an existing deep-learning based
classification pipeline for perfusion defects and mucus plugging.
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Methods

« Selection of suitable XAl methods
e Juitable for medical purposes (images)
e Pytorch” implementation
» Adaptable to custom classification architecture”
* Post-hoc algorithm

e |mplementation and testing
« \lisual evaluation and categorical classification
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Results Bt

Selected XAl algorithms: | @@@?@H{ CAM = gradients x weights
« Class activation maps (CAMs)"” BEE-
* Grad-CAM” [

output = gradients
Adapted from Bien et al. "

output = weights

]

e Acceptable calculation time under 3 seconds/MR|
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original correct overlay incorrect averlay

Perfusion defect
detection (coronal)
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Results
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MR sequence:

BLADE (Perindically Rotated Overlapping Parallel Lines with
Enhanced

Reconstruction)

Slice thickness: omm
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Results

o [AM outperformed Grad-Cam
« Some visualizations indicating areas irrelevant for classification
« Subtraction MR| (perfusion) performing worse than BLADE
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Discussion

o [irad-Cam underperformance probably related to custom classification architecture
* |Image quality and blur impact on XAl algorithm performance
e fFurther optimization steps needed

* Importance of explainability in deep learning models
* Increased trust and confidence in model predictions
« Enhanced understanding of decision-making process
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Conclusions

« XAl algorithms provide additional information for CF lung MRI classification
* |mportance of relying on explainability component
« Potential for further advancements and improvements
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Contact information:

Perfusion defect
detection (coronal)

Friedemann Ringwald

Friedemann.Ringwald@med.uni-

Heidelberg.de
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Mucus plugging
detection (axial)
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Categorical analysis

Category 1 Category 2 Category 3 Category 4
CAM 20,14% 26,12% 8,20% 45,54%
Grad-CAM | - 44,03% 34,33% 21,64%

Category |: Maximum two slices with incorrect overlays. Category 3: All slices with incorrect overlays or unclear
Category Z: At |east three correct slices overlay pixels.
Category 4: Neutral, no highlights.
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