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Maximum intensity 3D FLAIR reformations: increased white matter lesion conspicuity
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Abstract:

Purpose: Maximum intensity projections have been used to great advantage in MRI, most notably MR
angiography. Our study was performed to determine whether maximum intensity axial reformations derived from
sagittal 3D fluid-attenuated inversion-recovery (FLAIR) source images increase the conspicuity of white matter
lesions.

Materials & Methods: Multisequence brain MRI, including 4mm interleaved axial FSE T2 and FLAIR; and sagittal
3D FLAIR (TR/TE 6000/127, ETL 160; 1.6 mm section thickness/-0.8 spacing, fat-saturation) with maximum and
average intensity axial reformations was performed on a 3.0T GE MRI scanner (GE, Waukesha, WI). Three
neuroradiology fellows compared the conspicuity of white matter lesions on axial T2-FSE, T2 FLAIR, and
corresponding 3D reformations. A Poisson model was used to assess the association of conspicuity to the fixed
effect of imaging methods, interacting with disease types and adjusting for raters. Means of counts were
compared between maximum intensity reformats and other methods under the Poisson model framework and
adjusted for multiple comparison using a Bonferroni's method. Inter-rater reliability of measure was assessed
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Figure 1. 53 y.o. female with multiple sclerosis

left: 4mm axial T2 FSE-FLAIR
right: 4mm axial MIR of 3D sagittal FLAIR with fat saturation

using an intra class correlation (ICC).
Results: Thirty-three patients were studied. Twenty-four patients had multiple sclerosis (MS) (19-62 years old; 19
women, five men), six had hearing loss and/or vertigo (34-71 years; four women, two men), and three had
sarcoidosis (50-56 years; all women). The mean (95% confidence interval or Cl) of conspicuous image slices was
8.68 (6.61, 11.41) using maximum intensity reformats, higher than those of 2.08 (1.47, 2.94), 3.21 (2.31, 4.48),
and 1.09 (0.71, 1.68) using FLAIR, average intensity reformats and T2 respectively (p-values<0.05). Maximum
intensity reformats also showed more conspicuous image slices in MS, hearing loss/vertigo (IAC) and sarcoid

patients respectively.The inter-rater reliability was good with an ICC of 0.60.
Table1. Summary of conspicuity measures

; Count of conspicuous||Count of conspicuous!
i(;:ﬂo:r};ofscfg;zplcuous imaging slices imaging slices
ging above AC below AC

Patient type|[Method|[Mean (95% CI) |[Mean (95% CI) Mean (95% Cl) |
|Aln=33 |IMIR _][8.68 (6.61, 11.41) _ ][7.60 (5.87, 9.84) 1.38 (1.04, 1.85) |
i |IFLAIR ][2.08 (1.47,2.94)*  |[1.90(1.31,2.76)*  ][0.23(0.11,0.47)* |
|AIR_][3.21(2.31,4.48)* |2.91(2.11,4.01)*  ][0.55 (0.34, 0.87)* |
T2 ][1.09(0.71,1.68)*  ][0.89 (0.59, 1.35)* _ |[0.46 (0.28, 0.77)* |

" indicates the mean is significantly different from that of the Maximum Intensity Reformat (MIR) with p<0.05.
Average Intensity Reformat = AIR.

Conclusion: White matter lesions are more conspicuous on maximum intensity reconstructions of 3D FLAIR data
than they are on corresponding 2D FLAIR or T2-weighted images.
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