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Introduction: 
Diffusion Tensor Image (DTI) has been widely applied to study white matter disorder, brain tumor and stroke [1]. However, the examinations of various diffusion directions always take a long scan time, the disadvantage restricts the practical application and image resolution. Recently, Single Carrier Wideband MRI (SCWB) was introduced to accelerate the scan time with Wideband factor W by applying broader bandwidth to receive image from multiple locations [2]. In this study, we demonstrate the capability to study rat brain DTI by using SCWB technique with W=2 acceleration and trade the reduce scan time to obtain higher spatial resolution. Finally, we examine the results in DTI track map, Mean Diffusion (MD) and fractional anisotropic (FA) index.
Materials and Methods: 
Three Sprague Dawley rats (male, 250~350g) were scanned under institutional approval. All the images were acquired on Bruker 7T animal system (Bruker,Ettlingen, Germany) with a 4 channel phased array coil. The DTI image were acquired 7 directions, including[0, 0, 0], [+x ,+y, 0], [+x, -y, 0], [0, +y, +z], [0, -y, +z], [+x, 0,+z] and [-x, 0, +z]. The higher resolution SCWB with W=2 and conventional DTI scan parameters were listed: FOV: 3.6 x 3.6 cm2; Resolution: 120 x 120 um2, 180 x 180 um2; Slice thickness = 1 mm, Δ/δ = 8/3 ms, TR/TE = 1500/42 ms, b-value: 1000 s/mm2, Bandwidth, NEX time and scan time were be 20k/15k, 3/2, and 1h18m45s/1h10m, respectively. The DTI analysis was implemented in Matlab (MathWorks, Natick, U.S.A.). DTI track map was obtained by stacking the 1st eigenvector over the FA map. The deviation angle was calculated from the formula: θ= cos-1(|v1ˑ ˑ v2|)sign((v1 × v2) e3) [3]. Five ROIs were chosen to compare the MD and FA index, including R-Cortex, L-Cortex, R-Hippocampus, L-Hippocampus and Corpus Callosum ( C.C.) .

Results: 
In Figure1, Column A, B and C demonstrate the SCWB DTI, conventional DTI and conventional DTI with twice scan time, respectively. Each column shows the Null DWI image, FA map and Track map from top to bottom. SCWB obtained plentiful information in the hippocampus with higher resolution 120um2 than the resolution 180um2 from conventional DTI in the same scan time. Figure1.d and Figure1.e demonstrate the comparison of MD and FA value obtained from the 5 ROI. 

Conclusion & Discussion: 
In this study, we demonstrate the capability by using SCWB to obtain the higher image spatial resolution in the same scan time, from 180um2 to 120um2, compare to the conventional DTI sequence. In the qualitative examination from DTI track map and FA map, high resolution SCWB DTI preserves the better image quality and more details in both of hippocampus and corpus callosum. Moreover, there is no significant difference of MD and FA value between SCWB DTI and conventional DTI. In the future, higher acceleration rate will be applied to obtain shorter scan time for more spatial resolution and diffusion directions.
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