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ON-LINE FIGURE. Diffusion-based MR imaging methods. A, DTl assumes that signals from each single imaging voxel arise from a single compartment
with diffusion modeled as a 3D Gaussian process (ie, a single tensor). B, NODDI assumes that signals arise from 3 tissue compartments, ie, axons/dendrites
described as sticks (with zero radius) oriented with a spherical Watson distribution, extracellular hindered diffusion described as a single anisotropic tensor,
and free water diffusion described as an isotropic tensor. C, Multicompartment microscopic diffusion MR imaging with SMT assumes that signals arise
from 2 tissue compartments, ie, axons/dendrites described as sticks oriented in arbitrary directions and hindered extracellular diffusion described as aniso-
tropic tensors oriented in arbitrary directions (Part D, courtesy of Drs Anne Cross, Sheng-Kwei Song, and Peng Sun at Washington University). DBSI
assumes that signals arise from 3 tissue compartments, ie, anisotropic compartments with an orientation distribution function such as axons, an isotropic
restricted compartment such as cells, and an isotropic unrestricted compartment such as CSF (Part E, courtesy of Drs Susie Huang and Eric Klawiter at
Harvard University). The high-gradient diffusion imaging assumes that signals arise from 3 compartments, ie, cylindric parallel axons with a finite axon diam-
eter, extracellular space described as an anisotropic tensor, and isotropic free water. gx indicates the directionality and magnitude of diffusion weighting;
Fs, free water fraction; F,, restricted fraction; RIF, restricted isotropic diffusion tensor fraction; NRIF, nonrestricted isotropic diffusion tensor fraction.

On-line Table 1: MR imaging indices derived from different diffusion-based MR imaging models as described in the literature with
different nomenclature with their biologic proxy

MR Imaging Model Index Biologic Proxy
NODDI NDI, Vic, Vins icvt Intracellular volume fraction (volume of a voxel occupied by intra-axonal water)
ODI Neurite orientation dispersion index (represents the degree of structural orientation
coherence)
IVF, Vico, fiso Isotropic volume fraction (volume of a voxel occupied by intra-axonal water)
SMT Vax Intra-axonal volume fraction (volume of a voxel occupied by extra-axonal water)
Dax Intra-axonal diffusivity, along the axis (represents the degree of water molecule
movement parallel to the axons)
DBSI RD Radial diffusivity (represents the degree of water molecule movement perpendicular to
the axial diffusion direction)
AD Axial diffusivity (represents the degree of water molecule movement parallel to the axial
diffusion direction)
FF Fiber fraction (represents the volume of a voxel occupied by axonal fiber tracts)
FA Fractional anisotropy (represents the measure of directionality of water diffusion)
HGD Axon diameter Represents the volume-weighted mean axon diameter
F. Restricted fraction, represents the axonal volume fraction in each voxel
Fest Free water fraction, represents the fraction of free water in each voxel
Axon density Represents the axon density in the plane perpendicular to the axon direction

Note:—FA indicates fractional anisotropy; HGD, High-Gradient Diffusion MR Imaging; F,, restricted fraction; F., free water fraction.
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