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demyelinating lesion
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[Abstract]

DIR (double inversion recovery) is a MRI pulse sequence, which includes two inversion recovery pulses suppressing
signal from CSF and normal white matter resulting in improved delineation of white matter lesions. We conducted
a comparative study between DIR and 3D FLAIR (fluid attenuated inversion recovery) in their ability to diagnose
demyelinating disease. Our results demonstrate that DIR allows significantly improved visualization of lesions at the
corticomedullary junction compared to FLAIR. We conclude that DIR is more sensitive than 3D FLAIR in the detection of
demyelinating disease.
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Table 1 Sequence parameter (DIR)

Sequence double inversion recovery
Dimension 3D SPACE

Flip angle mode To var

Magn. preparation Non sel. DIR

TR/ TE [ms] 5500/ 94

1st TI [ms] 2100, 2150, -+, 2650, 2700
2nd Tl [ms] 450
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Table 2 Patients background

Patients 10
Multiple sclerosis 8
Neuromyelitis optica 2
Age (years) 36+23
Sex (M:F) 2:3

Table 3 Total number of MRI

Initial age*  Sex  Total number

Casel MS 40 M 5
Case2 MS 25 F 5
Case3 MS 34 F 4
Case4 NMO 59 F 4
Caseb NMO 28 F 4
Caseb MS 13 M 3
Case7 MS 43 F 2
Case8 MS 4 M 1
Case9 MS 40 M 1
Casel0 MS 44 F 1

* Age of the first MRI at our hospital
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Table 4 Scan parameter (DIR and FLAIR)

DIR .~ FLAR
Dimension 3D SPACE
FOV [mml] 250
Flip angle mode Tz var
Magn. preparation Non sel. DIR Tz sel. IR
TR/ TE [ms] 5500/ 94 5000/ 1083
Tl [ms] 2500/ 450 1800
Slice thickness [mm] 1;5
Total scan time 6:37 4:02
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Fig.1 Signal intensity curve

Table 5 Visual evaluation (average score)

score

mDIR FLAIR

% p<0.01
7 N.S.:notsignificant

white matter corticomedullary junction brain stem

corticomedullary

white matter ) . brain stem
junction
average score
DIR  FLAIR: DIR FLAIR : DIR FLAIR

Caset 4.0 4.0 3.6 2.6 3.4 3.4
Case2 4.0 3.8 3.6 2.3 3.2 3.4
Case3 4.0 3.8 3.5 2.6 3.4 3.5
Case4 3.8 3.6 3.5 2.5 3.6 3.6
Caseb 3.8 3.6 3.5 2.5 3.5 3.6
Case6b 3.0 3.0 3.8 2.8 3.4 3.4
Caser 3.9 3.9 3.6 2.3 3.3 3.3
Case8 4.0 4.0 3.8 2.0 20 3.0
Case9 4.0 4.0 3.8 2.0 3.0 3.0
Casel0 4.0 4.0 3.5 2.0 3.0 3.0
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Fig.2 Visual evaluation

(a) (b)

Fig.3 Case2. 25-year-old female, multiple sclerosis.
(a) Grey matter selective DIR image. (b) FLAIR image.
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Fig.4 Case6. 13-year-old boy, multiple sclerosis.

The corticomedullary lesion of high signal intensity was
clearly seen on DIR (=) .
(a) Grey matter selective DIR image. (b) FLAIR image.

(a) (b)

Fig.5 Case3. 34-year-old female, multiple sclerosis.
(a) Grey matter selective DIR image. (b) FLAIR image.

(a) (b)

Fig.6 Case8. 41-year-old male, multiple sclerosis.
(a) Grey matter selective DIR image. (b) FLAIR image.
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