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Study of fat suppression using Dixon technique on 3T breast MRI
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Abstract : To compare qualitative and quantitative measures of the contrast-enhanced dual-echo Dixon technique with the
commonly used standard three-dimensional (3D) gradient echo (GRE) using spectrally selective fat suppression technique
in breast MRI. Dixon and standard fat suppression techniques were compared with phantom and clinical images. A total of
16 women, who underwent the breast MRI, were recruited to our study. For quantitative assessment, we calculated the
coefficient of variance (CV) of fat region and contrast between fat region, normal tissue, and lesion on MR images
acquired using Dixon technique and spectrally selective fat suppression technique. The CV of Dixon image was significantly
higher than that of 3D-GRE images. (P < 0.05). Contrast between fat region and normal tissue and between fat region and
lesion for Dixon images were also higher than were 3D-GRE images (P < 0.001). Dixon technique showed greater degree
of fat suppression and image uniformity. Dixon technique was superior to the spectrally selective fat suppression technique

in breast MRI.
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(a) One case of ROI setting of fat region, normal tissue,
and lesion on breast MRI. (b) One case of 1 ROI setting
of fat region for uniformity of fat suppressed image.
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Fig.2 One case of breast MRI acquired by VIBRANT-Flex and
VIBRANT. (a) MR image acquired with VIBRANT-Flex.
(b) MR image acquired with VIBRANT.
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Fig.3 The images of phantom acquired with fSPGR and VIBRANT.
(a) The image acquired with fSPGR using IDEAL. (b) The
image acquired with VIBRANT using SPECIAL. (c) The
image acquired with fSPGR using SPECIAL.
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Fig.4 (a) Coefficient of variance in 1 ROI of fat region on the
phantom image acquired using three different fat suppres-
sion techniques (IDEAL, dual shim-SPECIAL, single shim-
SPECIAL). (b) Coefficient of variance in mean of 10
ROIs of fat region on phantom images acquired using
three different fat suppression techniques (IDEAL, dual

shim-SPECIAL, single shim-SPECIAL).
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Fig.5 (a) Coefficient of variance in 1 ROI of fat region on the
breast MR image acquired with VIBRANT-Flex and
VIBRANT. (b) Coefficient of variance in mean of 10 ROIs
of fat region on breast MR images acquired with VIBRANT-
Flex and VIBRANT.
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Fig.6 Results of contrast on breast MR images acquired with
VIBRANT-Flex and VIBRANT. (a) Contrast between fat
region and normal tissue. (b) Contrast between fat region
and lesion.
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Fig.7 One case of breast MRI acquired with VIBRANT-Flex and
VIBRANT. The fat suppression quality of the axial
VIBRANT-Flex image (a) was rated as superior to the
VIBRANT image (b). Fiber structure and vessels in the
VIBRANT-Flex image appears clearly than in the
VIBRANT image.

(a) (b)

One case of breast MRI acquired with VIBRANT-Flex and
VIBRANT. The margin of a left (arrow) was judged as
sharper on the VIBRANT-Flex image (a) than on the
VIBRANT image (b).
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