Lesion load assessment among multiple sclerosis patients using DIR, FLAIR and TWI sequences
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Purpose :
Magnetic resonance imaging (MRI) is a diagnostic imaging technique that is widely used to diagnose lesions in neurological disorders such as multiple sclerosis (MS). The aim of our study was to investigate MS lesion load at different anatomical regions in brain using double inversion recovery (DIR), fluid attenuated inversion recovery (FLAIR) and T2- weighted imaging (T2WI) sequences.

Methods and materials:
A total of 97 MS patients were included in our retrospective study. All images were obtained using 3T Scanner (Siemens Skyra). The images from the DIR, FLAIR, and T2WI sequence were compared on axial planes with identical anatomic position and the number of lesions was assigned to their anatomical region. The contrast ratios were calculated from the mean values of the signal intensity among lesion/normal appearing white matter, lesions/CSF and lesion/ normal appearing grey matter.

Results: 
DIR displayed significantly higher number of MS lesion in all anatomical regions comparing to FLAIR and T2W_TSE (p < 0.05). Our results indicated that in DIR, the number of lesions in cortical region was significantly higher than FLAIR and T2WI techniques. The highest contrast ratio observed for DIR in all regions except for lesion/CSF which FLAIR showed the highest ratio.

Conclusion:
DIR is a valuable technique for better delineation, greater contrast measurements and the increasing total number of MS lesions as well as more intracortical lesions in MS patients comparing to FLAIR and T2WI. It is strongly recommended to add DIR sequence in daily routine imaging sequences.
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