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Methods
•Multi-shell diffusion-weighted and T1-weighted 
MPnRAGE images were collected in 22 females 
(M=10.2y). 
•B-values = 100, 1000, 2000
•DWI data were analyzed with QSIPrep and 
QSIRecon
•Longitudinal relaxation rates were derived from 
MPnRAGE images
•Inter-modality Pearson correlations (p<0.01) 
were examined among diffusion weighted 
metrics (fractional anisotropy-FA, NDI, ODI) and 
longitudinal relaxation rates (qR1) for five ROIs 
from the JHU WM atlas (UF, CC, CING, SLF, IC). 
•Uncinate fasciculus (UF), corpus callosum 
(CC), cingulum (CING), superior longitudinal 
fasciculus (SLF), internal capsule (IC)

Results
•qR1 was largely uncorrelated with any DTI or 
NODDI metric. 
•FA, a global measure of WM integrity, was 
positively (mean-r=0.72) and negatively (mean-
r=-0.78) associated with NDI and ODI, 
respectively, in 4/5 ROIs. 
•NDI and ODI were uncorrelated. 
•Age and qR1 showed a trend towards positive 
correlation (mean-r=0.39, p<0.1).

Discussion
•DTI and NODDI measures were moderately 
correlated, suggesting that they likely capture 
distinct but related biophysical properties of WM 
dynamics. 
•qR1 was unrelated to any DWI metric, is thought 
to be specific to myelination, and does not rely 
on water diffusion. 
•Future studies will leverage these modalities 
to investigate how different components of 
WM microarchitecture may be altered in 
childhood psychopathologies. 
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Sample, Analysis, and Supplemental DataIntroduction
•Diffusion tensor imaging (DTI) has been widely 
used to delineate white matter (WM) alterations 
in individuals with psychiatric disorders. 
•Other WM neuroimaging methods have the 
potential to further elucidate specific 
characteristics of WM alterations. 
•Neurite orientation dispersion and density 
imaging (NODDI), which employs a more 
sophisticated model of water diffusion, can 
provide information related to axonal or neurite 
density (NDI) and orientation dispersion (ODI). 
•Quantitative relaxometry (qR1), relying on a 
different mechanism, captures magnetic 
relaxation of protons and is highly sensitive to 
myelin sheaths. 
•Here, we report results from youth 
comparing DTI, NODDI, and qR1 metrics. 

Different WM Imaging Modalities – DTI, NODDI, QR
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DTI and NODDI metrics are correlated and likely capture 
distinct but related properties of WM microstructure, while 
R1, more specific to myelination, is unrelated to either. 

Inter-Modality Correlations Among FA, NDI, ODI, and R1 in the UF and CC
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DTI – R1 Correlations in a Sample of Infant Rhesus Macaques
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Between-Subjects at 5 ages - Unrelated Within-Subjects Across First Year – Highly Correlated

•22 preadolescent females
•Ages 8-12y

MRI DWI Processing – QSIPrep & 
QSIRecon 

Cieslak et al., Nat. Methods, 2021

ROIs Analyzed

Internal capsule Superior longitudinal fasciculus

cingulum Uncinate fasciculus Corpus callosum

UF CC CING IC SLF
FA-R1
FA-NDI 0.72 0.79 0.65 0.73
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