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Purpose:
Thepurposeof this studyis to measurephaseangleα betweenwaterandfat as a function
of TE anddemonstrate that uncertainties in settingthe exact TE or knowing the exact α
canleadto variationsin thefat quantificationby theDixon methods.
Methodsand Materials:
Two phantoms were constructed. One consistedof half pure water solution and half
soybeanoil with a clear interface, which was used to measurethe relative phase angle
between water and fat as a function of TE. The other consisted of 7 vials of
homogeneously mixed vegetable oil and distilled water with different oil/water volume
ratios (0/100, 10/90, 20/80, 30/70, 40/60, 50/50 and 100/0). We used a 2D FSPGR
sequence to acquirethe images with the following parameters:TR=180ms, flip-angle
=80o. TE was varied between 2.0 and 5.5msin 0.1mssteps. A recently-developed 2-
point Dixon algorithm wasused to generateseparatedwaterandfat images.
Results:
We obtainedthe relationshipbetween α andTE in phantomandin vivo by experiments.
The least-squareslinear fits of the experimentalresultsfor phantomand in-vivo yield

72.1 6.6TEtα = + and 69.9 5.6TEtα = − , respectively. From these relationships, the real α can be
easily derived.Also, we demonstrated that the variations of TE allowed in the clinical
range may lead to variationsup to 40% in the apparent fat quantification due to the
deviation of α.
Discussionand Conclusion:
It is desirable to know the true relationshipof α andTE in in- andout-of-phaseimaging.
Sucha relationshipcan guide us to select certainparametersto obtain desired relative
phaseangles. The variations in TE may lead to variations in fat quantification. The
systemicexperimental studies on TE dependenceof α areexpectedto help improve the
useof Dixon methodsand reducethefat quantification errors.


