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Backghoune & inteaucuen

d Deep brain structures such as the subthalamic nucleus and globus pallidus internal have
shown to be effective targets of deep brain stimulation in treating Parkinson’s Disease

[Krause et al., Journal of Neurology, Neurosurgery & Psychiatry 2001].

1 Accurate segmentations of deep brain targets ex-vivo Is important in providing accurate
locations of deep brain targets, as well as for observing effects of Parkinson’s disease
and deep brain stimulation SUrgery [Behrens et al., Neuroimage 2007].

d However, popular segmentation toolboxes such as FSL and Freesurfer cannot
automatically segment particular deep brain structures, such as STN, RN. Additionally,
the same toolboxes cannot segment GPIl and GPE separately.

d The intention of this study was to utilize Lead-DBS, an open source toolbox designed to
provide precise locations of anatomical structures for deep brain stimulation surgery, to
segment subthalamic nucleus (STN), red nucleus (RN), globus pallidus internal (GPI)
and globus pallidus external (GPE) [Horn A and Kiihn AA, Neuroimage, 2015]. X
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Figure 3. Results of 3T and 7T Lead—DBS segmentations of the same subject (HCP
Subject ID: 196144) overlaid on 3T and 7T b0 images.
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 The left substantia nigra showed significant differences in FA, MD, and RD; the right
amygdala showed significant differences in MD and RD; the right red nucleus showed
significant differences in AD; and the right substantia nigra and the right subthalamic
nucleus showed significant differences in MD and AD.

1 Lead-DBS ANTs atlas based segmentation using MNI PD25 atlas [Avants et al., Medical image
analysis, 2008; Xiao et al., Data in brief, 2017].

d DSI Studio and g-sampling for generating diffusion measures of between each
segmented structure [veh et al., Neuroimage, 2010].

1 Student-t test used to determine significant difference with p <0.05; FDR correction with

Benjamini-Hochberg procedure .
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“* Figure 4. Connectivity matrices of significant, FDR-corrected mean differences of
diffusion measures, FA, MD, QA, between 3T and 7T connectomes.

Globus pallidus internus

' Hippocampus

" Nucleus accumbens

" d We found that there were significant differences in the left SN, right amygdala, right SN,

Red nucleus right RN, and right STN when comparing diffusion measures of 3T and 7T structures.

Substantia nigra  In Figure 4, positive values represent higher value of 3T mean diffusion measure while

el nuciews negative values represent higher value of 7T mean diffusion measure.

1 Connectivity between ROIs showed more significant increases in FA, MD, and QA in 3T
diffusion images when compared with 7T diffusion images.

4 7T were relatively new compared to 3T scanners, meaning that there was little time for
the project to experiment with custom hardware or protocols to optimize 7T protocols.

d In the future, improvements to 7T hardware and acquisition protocols should lead to a
more accurate representation of a connectome
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*» Figure 2. Basic processing Lead—connectome pipeline. Minimally preprocessed human
connectome project images are co-registered to the structural T1lw image using SPM.

‘0

** Acknowledgments. This research supported by Basic Science Research Capacity Enhancement Project

through Republic of Korea Basic Science Institute (National research Facilities and Equipment Center), grant funded
by the Ministry of Education. (grant No. 2021R1A6C101A432)



