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Results: Fig.1 depicts the improvement of the DW signal, of the anisotropy 
histogram presenting a wider distribution with a higher mean, and of the 
angular resolution of fiber orientation distributions (FOD) having sharper 
and less biased signal.

Discussion/Conclusion: We developed a generic method for single-shell 
HARDI denoising usable with reconstruction methods working in the SH 
basis. We showed the substantial signal and FOD improvement even with a 
single acquisition repetition and with no additional constraints on the signal/
model form. Future work includes the study of a number of reconstruction 
methods with different constraints imposed.
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Introduction: Studies of restricted diffusion are commonly conducted using 
single pulsed-field-gradients (s-PFG) diffusion experiments1. In homog-
enous samples, the diffusion-diffraction phenomenon arising from a single 
population of diffusing species has been observed, and the restricted diffu-
sion profile was used to extract important structural features from the sam-
ple2. However, systems that are more realistic such as biological tissue and 
porous media are characterized by compartmentation which may complicate 
the interpretation of structural features. Double-PFG (d-PFG) experiments 
have lately been gaining interest due to their ability to extract small compart-
mental dimensions even at low q values3. Therefore, in this study, we char-
acterized the superposition of restricted and free diffusion in s- and d-PFG 
both experimentally and theoretically using a novel composite bi-compart-
mental phantom, in which the „ground-truth“ is known a-priori.
Subjects and Methods: Figure 1 shows a cartoon of the bi-compartmental 
phantom. Freely diffusing water in the Fast-Diffusion-Compartment (FDC) 
undergoes Gaussian (free) diffusion while water in the microcapillaries ex-
periences restricted diffusion forming the Slow-Diffusion-Compartment 
(SDC) of the bi-compartmental phantom.
Results: Figure 2 shows the s-PFG experiment conducted with varying diffu-
sion periods on the bi-compartmental model. Two phenomena can be seen 
in the different q-regimes. For high q-values, the diffraction patterns from 
water diffusing in the SDC can be gradually observed. At Δ>100 ms, the dif-
fusion profile doesn‘t change at high q-values. However, at lower q-values, 
e.g., q<200 cm-1, the diffusion curves change dramatically for each value of Δ, 
and shows increased attenuation of the signal with increasing Δ. Solid lines 
represent the theoretical curves.
Figures 3A and 3B show the angular d-PFG experiment in the bi-compart-
mental model at low and high q-values respectively. At the low-q regime, 
the angular dependence is lost, and the size of the compartment cannot be 
accurately extracted. However, at higher q-values, the angular dependence is 
retained, and the accurate size of the compartment is extracted.
Conclusions: The effect of adding an FDC on the observation of restricted 
diffusion was studied using s-PFG and d-PFG experiments. Importantly, 
structural information can be extracted at higher q-values where the restrict-
ed diffusion is accentuated, and the free diffusion is suppressed. This may be 
of importance in biological tissue and porous media.
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Improved non rigid coregistration of diffusion kurtosis images by 
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Purpose/Introduction: Diffusion kurtosis imaging (DKI) is a relatively new 
technique to study the non Gaussian behavior of brain water diffusion which 
introduces, besides the conventional diffusion tensor (DT), a 4th order, 3D 
diffusion kurtosis tensor (DKT) to describe the diffusion[1]. To demonstrate 
the potential of DKI to increase the insight in brain microstructures, kurtosis 
parameter alterations can be detected by group comparisons, whose results 
are liable to the accuracy of the preceding coregistration algorithm. Since it 
has been demonstrated that the accuracy of the coregistration depends on 
the image information that is used to drive the coregistration with[2], we 
determined which information should preferably be used during coregistra-
tion of DKI data.
Subjects and Methods: DKI datasets are acquired on a 9.4T system (Bruker, 
Ettlingen) from 9 Sprague-Dawley rats (8 floats + 1 reference), including 868 
DWIs (7 b-values, 30 gradient directions, 7 b0 and 4 repetitions) that are 
used to estimate both tensors. All images are nonlinearly warped to the ref-
erence dataset using a multicomponent coregistration technique based on 
a viscous fluid model and mutual information2, which we have generalized 
to enable accurate alignment of DKTs. We applied 3 different coregistration 
schemes using different sets of components: 6 DT elements, 15 DKT ele-
ments and 21 DKT+DT elements. Spatial coregistration results are evaluated 
by tensor similarity measures, averaged over each appropriately masked 
dataset: OVL[3], Euclidean distance and an extended OVL metric that we 
introduced to quantify the overlap between 4th order tensors. Tensor align-
ment with the underlying anatomy is preserved by applying a ‘PPD’-based 
tensor reorientation[4]. Hereby a rotation matrix that preserves the principal 
direction of the first eigenvector of the DT is calculated and used to trans-
form the DT and DKT.
Results: Coregistration driven by the 21 DT+DKT elements outperforms 
all other approaches. Hereby, statistically significant improvement in DKT 
alignment is noticed (paired Wilcoxon rank test).

In figure, both DKT similarity measures are significantly improved (p<0.05) 
when combined tensor information (DKT+DT elements) is used during 
coregistration. The OVL metric shows that the DT alignment is hereby not 
affected.
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