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The purpose of this document is to describe the White Matter Hyperintensities (WMH) detection pipelines used for the Magnetic Resonance (MR) Image data collected by the Precision Aging Network (PAN) Project.
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[bookmark: _Toc211545814]LST-AI Processing
LST-AI has been used to detect the White Matter Lesion segmentation maps. The analysis is performed using public GitHub repository to ensure a reproducible and consistent processing environment. LST-AI is a Python-based deep learning tool developed as a successor to the Lesion Segmentation Toolbox. The following methodological choices have been made.

(a) Input Requirements: The LST-AI pipeline requires a 3D T1-weighted (T1w) image and a 3D T2 fluid-attenuated inversion recovery (FLAIR) image as inputs. Based on the tool's recommendation, the input images are not skull-stripped prior to processing. (https://github.com/CompImg/LST-AI)

(b) Automated Preprocessing: LST-AI integrates and automates the necessary preprocessing steps. It internally uses HD-BET for accurate brain extraction and the greedy registration tool for spatial alignment.

(c) Segmentation and Thresholding: The default analysis mode is used, which performs lesion segmentation and subsequent annotation. A binary lesion mask is generated by applying a threshold of 0.5 to the lesion probability map produced by the tool's deep learning ensemble network. The tool produces WML maps for four distinct brain regions: Periventricular, Juxtacortical, Subcortical, and Infratentorial. For each region, the number of lesions, number of voxels, and total volume in mm³ are computed and reported.’

(d) Reproducibility Note:
Although LST-AI is designed for standardized processing, the developers have noted some minor inconsistencies in results when running the same example multiple times. This issue is documented in the project’s GitHub repository (Issue #22: “Inconsistent Results When Running the Same Example Multiple Times”). Such variations are expected due to non-deterministic operations within the deep learning framework.

(e) BIDS-Compatible Execution:
To facilitate scalable and structured analysis, the dataset was organized in BIDS (Brain Imaging Data Structure) format. The Docker version of LST-AI was used in combination with the LST-AI_BIDS wrapper repository (https://github.com/twiltgen/LST-AI_BIDS) , which enables automatic parsing and processing of BIDS-formatted datasets using LST-AI. This setup ensures full reproducibility and compatibility with other BIDS-based tools and pipelines.








A typical LST-AI command line call for the docker version looks as follows:
docker run –rm \
     -t \
     --gpus "device=2" \
     -v subject/session/anat:/lst_input \
     -v output_path:/lst_output 
     -v temp_folder_path:/lst_temp \
     jqmcginnis/lst-ai:v1.2.0 \ 
     --t1 t1w_nifti_path \ 
     --flair FLAIR_nifti_path \ 
     --output /lst_output \ 
     --temp /lst_temp \
     --device 0 \ 
     --clipping 0.5 99.5 \ 
     --threads 8
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Certain subjects/sessions could not be successfully processed using the pipeline above or were removed to maintain validity and accuracy. These are delineated below:
	BIDS Participant
	BIDS Session
	Reason

	sub-HML0021
	ses-01
	No scan acquired

	sub-HML0028
	ses-01
	No scan acquired

	sub-HML0053
	ses-01
	No scan acquired

	sub-HML0074
	ses-01
	FLAIR not acquired

	sub-HML0114
	ses-01
	No scan acquired

	sub-HML0145
	ses-01
	No scan acquired

	sub-HML0148
	ses-01
	FLAIR not acquired

	sub-HML0168
	ses-01
	No scan acquired

	sub-HML0180
	ses-01
	No scan acquired

	sub-HML0183
	ses-01
	No scan acquired

	sub-HML0185
	ses-01
	No scan acquired

	sub-HML0186
	ses-01
	No scan acquired

	sub-HML0272
	ses-01
	No scan acquired

	sub-HML0278
	ses-01
	No scan acquired

	sub-HML0283
	ses-01
	No scan acquired

	sub-HML0288
	ses-01
	No scan acquired

	sub-HML0292
	ses-01
	No scan acquired

	sub-HML0293
	ses-01
	No scan acquired

	sub-HML0294
	ses-01
	No scan acquired

	sub-HML0295
	ses-01
	No scan acquired

	sub-HML0331
	ses-01
	No scan acquired

	sub-HML0333
	ses-01
	No scan acquired

	sub-HML0344
	ses-01
	No scan acquired

	sub-HML0355
	ses-01
	No scan acquired

	sub-HML0358
	ses-01
	No scan acquired

	sub-HML0363
	ses-01
	No scan acquired

	sub-HML0367
	ses-01
	No scan acquired

	sub-HML0369
	ses-01
	No scan acquired

	sub-HML0374
	ses-01
	No scan acquired

	sub-HML0381
	ses-01
	No scan acquired

	sub-HML0396
	ses-01
	No scan acquired

	sub-HML0405
	ses-01
	No scan acquired

	sub-HML0407
	ses-01
	T1w not acquired

	sub-HML0409
	ses-01
	No scan acquired

	sub-HML0424
	ses-01
	No scan acquired

	sub-HML0434
	ses-01
	No scan acquired

	sub-HML0438
	ses-01
	No scan acquired

	sub-HML0448
	ses-01
	FLAIR not acquired

	sub-HML0452
	ses-01
	No scan acquired

	sub-HML0453
	ses-01
	No scan acquired

	sub-HML0456
	ses-01
	No scan acquired

	sub-HML0465
	ses-01
	No scan acquired

	sub-HML0491
	ses-01
	No scan acquired

	sub-HML0505
	ses-01
	T1w not acquired

	sub-HML0526
	ses-01
	No scan acquired

	sub-HML0530
	ses-01
	No scan acquired

	sub-HML0537
	ses-01
	No scan acquired

	sub-HML0561
	ses-01
	FLAIR not acquired

	sub-HML0568
	ses-01
	No scan acquired

	sub-HML0617
	ses-01
	No scan acquired

	sub-HML0652
	ses-01
	No scan acquired

	sub-HML0653
	ses-01
	No scan acquired

	sub-HML0661
	ses-01
	FLAIR not acquired

	sub-HML0666
	ses-01
	No scan acquired

	sub-HML0667
	ses-01
	No scan acquired

	sub-HML0670
	ses-01
	No scan acquired

	sub-HML0685
	ses-01
	FLAIR not acquired

	sub-HML0692
	ses-01
	No scan acquired

	sub-HML0701
	ses-01
	No scan acquired

	sub-HML0710
	ses-01
	No scan acquired

	sub-HML0714
	ses-01
	No scan acquired

	sub-HML0720
	Ses-01
	FLAIR not acquired 

	sub-HML0731
	ses-01
	FLAIR not acquired

	sub-HML0738
	ses-01
	No scan acquired

	sub-HML0772
	ses-01
	No scan acquired

	sub-HML0775
	ses-01
	No scan acquired

	sub-HML0788
	ses-01
	No scan acquired

	sub-HML0792
	ses-01
	No scan acquired

	sub-HML0862
	ses-01
	No scan acquired
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