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Sensitivity Assessment Comparison of Slice Accelerated Diffusion EPI vs. SSEPI for C-spine applications at 3T 
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Target Audience: The results of the study are intended to aid clinicians and researchers, working in the field of Radiology and Neurology for early 
diagnosis and tracking progression of spinal cord lesions. 
Purpose: Diffusion Tensor Imaging (DTI) of the spine, normally used for assessment of white matter fiber tracts for multiple demyelinating diseases 
such as NMO, MS and traumatic cases, clinically uses EPI based Diffusion weighted imaging (DWI) technique. Quality of the clinically obtained 
DTI images and extracted fiber tracts is a challenge due to image quality degradation by off-resonance distortions caused by field inhomogeneities, 
subject motion and poor SNR. To obtain a reasonable DTI image, the various MR sequence parameters need to be modified, which includes 
increasing the number of averages but proportionally increasing scan time. Recently, a slice-accelerated EPI diffusion sequence was developed to 
enhance the efficiency of the EPI-DWI scans (1).  The purpose of this study is to evaluate the sensitivity of this Multi-band DWI technique with SS-
EPI based DWI, comparing image quality, DWI/DTI metrics and scan time for C-spine applications at 3T with equivalent clinically used parameters. 
Methods: Sagittal DTI images of the spinal cord were acquired on a 3T MR scanner (Siemens, Erlangen, Germany) in 2 volunteers. DWI images 
were acquired (b= 0,600 s/mm2, 30 
directions) using a 20 channel phased 
array head and neck coil with two 
sequences: 1) SS-EPI (TR/TE = 4800/58 
ms, matrix size= 112 x 76, IPAT = 2 
NSA= 2) and 2) Multiband DWI 
(TR/TE = 2600/55 ms, matrix size = 112 
x 74, IPAT = 2, NSA= 2 and 4, slice 
acceleration = 2). The acquired slices 
covered the entire C-spine with image 
resolution of 2x2x2 mm3. DTI studio 
(John Hopkins, MA.) s/w was used to 
analyze the regions of interest (ROI) on 
the C3 level of each subject (as shown in 
figure 1). Trackvis and Diffusion Tool 
kit (Massachusetts General Hospital, 
MA) used deterministic tractography 
technique to perform fiber tractography 

and obtain fiber count. DTI metrics that were evaluated in 
this study are as follows: SNR at b=0 and 600 images, ADC, 
FA, and Trace from the ROI at C3 level from the volunteers.   
Results: Representative DWI/DTI images acquired using 
both SSEPI and Multiband DWI from a volunteer C-spine 
are show in Figure 1. Qualitative and quantitative 
interpretations noted in Multiband vs. SS-EPI are as follows: 
1) Marked decrease in ghosting and distortion in Multiband 
DTI, 2) Comparable signal in both sequences, 3) Lower 
ADC in Multiband vs. SS-EPI 4) Comparable FA and Trace 
in both sequences, 5) Differences in fiber count over both 
sequences, 6) Significant reduction in acquisition time for 
Multiband DWI vs SS-EPI for similar MR parameters (2:55 
min vs 5:14 min). All the results are tabulated in the Table. 

Discussion: This study shows that the major advantage of using Multiband DTI is the significant reduction in scan time without affecting SNR, ADC 
or FA measurements. The reduction in ghosting and distortion is due to the better CSF suppression by lower TR used for Multiband DTI. The 
reduction in scan time is possible due to the capability of using slice acceleration factor by acquiring multiple slices simultaneously with blipped 
CAIPRINHA technique (1). 
Conclusion: Clinical utility of Multiband DTI has been tested to obtain high spatial resolution and distortion free DTI images of the spinal cord from 
normal volunteers on 3T. The sensitivity of this technique to obtain images with comparable SNR, ADC and FA to SS-EPI with reduced scan time is 
highly beneficial for clinical utilization and MR workflow. Further technical investigation using a standard DTI phantom and optimization of the 
protocol with different slice acceleration factors is required to support Multiband DTI for routine clinical utilization on 3T in patients to characterize 
tumors and other pathological mechanisms.  
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