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[Abstract] Objective
patients with diabetic feet were enrolled and examined with 3D FLASH-MRA, 3D VIBE-WE, 2D SE-FS, 2D TSE-
FS and 2D FLASH-FS at a 1. 5T MR scanner for vascular changes in feet. Their effectiveness in displaying blood

To identify the optimal protocol of MR contrast imaging in diabetic foot. Methods 20

vessels, venous aliasing and articular cartilage, as well as the signal-to-noise ratio (SNR) and contrast ratio (CR) of
plantar skins calcaneus, flexor digitorum brevis, dorsal artery, and talocalcaneal joint cartilage in diabetic feet were
compared. Results (O 3D FLASH-MRA was better in displaying blood vessels and venous aliasing than the others
(P<<0.05); @ 3D VIBE-WE was better in displaying articular cartilage than 2D SE-FS., 2D TSE-FS and 2D
FLASH-FS (P<C0.05); @ 3D VIBE-WE had higher SNR and CR of plantar skins, dorsal artery, talocalcaneal joint
cartilage, calcaneus, and flexor digitorum brevis than the others (P<C0. 05). Conclusion 3D VIBE-WE is the
preferred sequence for T1 weighted imaging with contrast in diabetic feet. It can also serve as the supplemental
sequence of 3D FLASH-MRA in MR angiography.
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Fig 1 MRA of a diabetic foot (male, 72 yr.)

2 3D FLASH-MRA 5 3D VIBE-WE ZE#KEEBH MM ER(E .65 %)

Fig 2 Venous aliasing shown by 3D FLASH-MRA and 3D VIBE-WE (male, 65 yr.)
1A: MIP image from 3D FLASH-MRA; 1B: MPR image from subtracted 3D FLASH-MRA (15 mm); 1C: MPR image from 3D FLASH-

MRA (without subtraction, 15 mm); 1D: MPR image from 3D VIBE-WE (15 mm). MPR image from 3D VIBE-WE can be used to show

specific vessels preferably; 2A: MIP image from 3D FLASH-MRA; 2B: MIP image from 3D VIBE-WE. MIP image from 3D FLASH-MRA

showed little venous aliasing, but arteries were aliased by venous heavily in MIP image from 3D VIBE-WE
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Table 1  Scores for displaying blood vessels and venous aliasing in
diabetic feet
Sequence n \fﬁscular erng)us
isplay aliasing
3D FLASH-MRA 20 1.12+0.52* 1.24%£0.31"
3D VIBE-WE 20 1.7340.73 3.8540.33
2D SE-FS 20 3.82+0.27 3.92+0.56
2D TSE-FS 20 3.7610.42 3.8840.42
2D FLASH-FS 20 3.1340.95 3.8240. 27

3D FLASH-MRA: Three dimensional fast low angle shot-MR
angiography imaging ; 3D VIBE-WE. Three dimensional volumetric
interpolated breath-hold examination-water exitation; 2D SE-FS.
Two dimensional spin echo-fat saturation; 2D TSE-FS: Two
dimensional turbo spin echo-fat saturation; 2D FLASH-FS: Two
dimensional fast low angle shot-fat saturation. * P<C0.05, vs. the
other sequences
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Table 2 Comparison of SNR and CR in various tissues of diabetic feet

Talocalcaneal
joint cartilage

Flexor digitorum Dorsal artery
brevis of foot

Sequence Plantar skin Calcaneus
3D VIBE-WE  SNR 119.2£62. 47 22.1£12.1
CR 8.16+2.64" 1.49+0.24*

2D SE-FS SNR 65.3+£72.8 27.2+19.3
CR 3.2140.77 1.35%0. 64

2D TSE-FS SNR 69.4+73.2 35.7+20.9
CR 2.35+1.21 1.21+0.53

2D FLASH-FS SNR 109.7£67.7 32.6+£19.9
CR 3.7742.45 1.124+0. 37

140.0£76.3 259.3x163.17 166.3£74.4%
9.3943.28" 17.50£3.39" 11. 0745, 32"
59.6434.9 90.6442.3 53.4421.9
2.8240.39 4.4042.58 2.48%+0. 36
106.2+78.3 173.2+96.1 96. 8445. 2
3.5742.32 5.6944.97 3.164+1.75
216.2497.7 233.94171.2 159.8+62.3
7.4443.27 8.0514.23 5.4943.11

SNR: Signal-to-noise ratio; CR: Contrast ratio; 3D VIBE-WE, 2D SE-FS, 2D TSE-FS, 2D FLLASH-FS. Denote the same as those in table

1. x P<C0.05, vs. CR of the other sequences; # P<C0.05, vs. SNR of the other sequences

3 BERFBEMTIWIHCES(X.67 5 . §ikMTHEENRG)
Fig 3 T1 WIH+C of a diabetic foot (female, 67 yr. . arrow showed dorsal ulcer of diabetic foot)
A: MPR image from 3D VIBE-WE; B: Shaded surface display (SSD)image from 3D VIBE-WE; C. 2D SE-FS; D. 2D TSE-FS; E. 2D
FLASH-FS. Display of lesion in 3D VIBE-WE was better than other sequences
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