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Introduction 
Sweep imaging with Fourier transformation (SWIFT) is a recently introduced 3D radial imaging technique that allows smooth and 
gradual gradient orientation changes during acquisition (1).  Therefore, a SWIFT acquisition is nearly silent.  The basic implementation 
of SWIFT with low flip angle and extremely short acquisition delay (no TE) yields proton density weighting.  For many applications, it 
would be desirable to produce other types of image contrast while retaining the silent imaging feature of SWIFT.  In this work, 
implementation of SWIFT as a silent readout sequence, following T1 and T2 preparation schemes, is described for T1- and T2- weighted 
MRI with minimal acoustic noise. 
 
Methods 
Three-dimensional brain images of healthy volunteers were acquired using a TEM head coil at 4 T.  The T1-weighted sequence 
consisted of an inversion pulse followed by a 500 ms delay, then a 2.2 s SWIFT readout segment.  Each readout segment acquired 512 
projections with TR = 4.3 ms, flip angle = 3.5°.  This was repeated until 114,688 projections were acquired.  The total scan time was 10 
min.  The T2-weighted sequence consisted of a 24 ms 0° BIR-4 pulse (2) with a 30 ms delay inserted after the first segment and before 
the last segment of the pulse, followed by a 550 ms SWIFT readout segment using the same parameters described above. Data were 
correlated with the pulse shape to remove the effects of sampling during the pulse, re-sampled onto a Cartesian grid, and then inverse 
Fourier transformed to create the final 3D image. The resolution of the resulting images was 1.2 mm in all three dimensions.  To 
increase the SNR of the final images, a one-dimensional median filter was applied in the through-plane dimension with a kernel size of 
three pixels. 
Sound intensity measurements were made during a T1-prepared SWIFT sequence, a T1-weighted FLASH sequence, and with no 
sequence running. 
 
Results 
Representative images are shown in Figure 1 (Images were intensity corrected for display purposes).  The sounds measurements 
(Figure 2) show that SWIFT is on average 50 dB quieter than FLASH.  Aside from the small subset of frequencies that arise from the 
gradient pulses used to spoil transverse magnetization in the T1-preparation module, it can be seen that SWIFT is only a few dB louder 
than the background noise in the room. 

 
Figure 1                    Figure 2 

Discussion 
It is demonstrated that SWIFT can be used as a readout sequence for both T1 and T2 preparation blocks.  This approach can permit 
nearly silent brain imaging with other types of contrast as well.  In all cases, the bulk of the acoustic noise will be determined mainly by 
the gradient pulses used in the preparation block.  
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