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Purpose:
The purposeof this study is to describethe implementation of an efficient androbust2-point
Dixon techniquewith a novel phase-correction algorithm and a triple-echo fast spin-echo
(fTED) dataacquisition.

Methodsand Materials:
An fTED pulse sequence wasdevelopedandused to collect an in vivo raw dataset on 1.5T
GE wholebody MRI scanner.Thepulsesequence wasmodifiedfrom theFSEpulsesequnece
by replacing each readoutgradientbetweeneach180o refocusing RF pair with three readout
gradients of alternatingpolarity. The separation betweenthe threereadoutgradientsis timed
so that the three correspondingraw imageshavea relative water and fat phaseof 180o, 0,
180o, respectively. A novelphase-correction algorithm wasdevelopedto removephaseerrors
andproducethe water-only andfat-only images.The algorithm determines the phasevector
direction rather than the phasevalue. Both the pixel intensity and precalculated phase
gradientsare usedto guide the region growth sequence. The advantagesof the algorithm
includeits easy implementation, computational efficiency, androbustnessin the presenceof
pixelswith largephaseuncertainty.

Results:
Cleanwaterandfat separation wasachievedusing the novel phase-correction algorithm for
all the images. Using only phasegradientsfor determining the growth sequence,small local
regionswerenoted to havereversedwaterandfat assignment.Suchprocessing errors were
correctedwhen pixel intensitywasincludedin thedeterminationof thegrowthsequence.

Discussionand Conclusion:
We showedthat both the pixel intensityandphase gradientscan be incorporated in the new
phase-correction algorithm. The pulse sequence and the phase-correction algorithm were
demonstrated to becapableof producing water-only andfat-only imageswith excellentscan
time efficiency andprocessingrobustness.
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