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Recent advances in diffusion based magnetic resonance imaging Nodes usually connected to only a few other nodes in the network, a necessary Metrics with the highest reproducibility were those containing information
techniques and complimentary white matter tractography have prerequisite for nomandom topological organization. regarding the physical embedding of the network.
made It possible to estimate the locations of anatomical ) ) % gg‘
highways spanning the cortex in the healthy and diseased human «DS]
brain. It is not yet clear, however, how robust our measured «DTI AAT HO [ PBAO
network structure is to variations in methodology, an uncertainty ——
which is complicated by the availability of two different oal ’ i
measurement streams: diffusion tensor imaging (DTI), and 2
diffusion spectrum imaging (DSl), which is thought to better § ool 8 i i ]
resolve diffusion directions where white matter fibers cross. a y " ' . " N
: . W "
In this work, we sought to answer two distinct but Of 1
complimentary questions: 1) What network properties are o e T Lo e s een o e i A
conserved across individuals and robust to changes in image
oL . . Number of Nodes
acquisition and analysis methods? and 2) Do network properties
have the ability to accurately characterize individual differences Architectural C on: Hi .
In largescale cortical structure reproducibly across multiple renitectural Lonservaton. Hierarcny cerarar Tl oo T o oo -
Scanning SeSSiOnS? eproaucipliiity or grapn metrics IS 1eSS than that Or properties pasea on weignt.
Networks consistently Variability was consistently lower in DSI than in DTI networks.
C . displayed nofrandom Anatomical connectivity and its reproducibility varied with imaging modality, atlas,
Data Acquisition hierarchical organization. and anatomical location. .
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Nagnot T 3T 2 o * Tract counts are highly hierarchically modular organization of physically embedded
Scanner Siemens Tim Trio Siemens Tim Trio 8 * correlated with the size of anat0m|ca| bra|n networks
Head Coil 12 channel 12 channel 8 Or I the region. Tract density ]
B-values, s/mm? 1, 5000] 1000 0 (count/volume) provides Variabilit
TE/TR. ms 133/10500 94,/8400 T 05 , , , , , , , , , , , , more comparable results y
Directions = 208 i 7 90 180 360 720 110 220 440 880 54 108 216 432 across atlases. AO ighli i iVi i
Acquisition Time, min 45:42 9:08 ur WOI’k hlghhghtS baS|C COI’meCtIVIty and graph me'[I‘IC
Proprocesig E— N Number of Nodes Shown are regions whose properties that will be particularly sensitive to individual
N e deatees Gotermnistic (oermnistic lract density Is higher than variation in anatomical connectivity while remaining
Parcellations AAL, HO, LPBA40 | AAL, HO, LPBA40 Architectural Conservation: Assortativity P aone, Insensitive to intescan variability.
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Brain Network Construction Network nodes preferred to connect to other nodes of like degree. The . _ . _ _ _
combination of sparsity, hierarchy, and assortativity may forp=., Reproducibility: Basic Connectivity Properties ANetworks COI‘]S[I’UC’Fed from DSI data displayed a higher
Diffusion Scan Tractography Comestivity Matr Surface Visaaliration lueiitopoiogicalizasiSioRuEalcRIcalmOottl AT : number and diversity of total reconstructed tracts than DTI
% Bl Reproducibility varies with imaging modality and network metric. networks. While bOf[h_ Imaging t_echnlq_ues provide reproducible
< 06 structure, reproducibility was highest in DTI networks.
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g‘ 0o b l i Based on our work, we suggest that network analysis of human
= ' ’ i ' ! l i i white matter connectivity can provide sensitive topological and
50 = * *ox physical measurements of cortical structure across multiple
3 o5 T I temporal and spatial scales, but that the acquisition protocol shquld
< 777 90 180 360 720 110 220 440 880 54 108 216 432 be chosen carefully based on whether group characteristics or
Number of Nodes individual variability are to be studied.
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Whole brain anatomical networks were constructed for each individual. physical space; topologies are Reproducibility of metrics based on weight is high for
embedded costfficiently. both DSI and DTI networks, although higher for DTI.
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