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Preliminary study on intracranial iron metabolism in patients with multiple sclerosis using MR

quantitative susceptibility mapping
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Abstract: Objective To apply quantitative susceptibility mapping (QSM) for observing the characteristics of the lesions and the
changes in the magnetic susceptibility of normal-appearing white matter (NAWM) and gray matter nuclei in patients with multiple
sclerosis (MS). Methods The QSM data of 23 MS patients and 9 normal controls were collected. The differences in the magnetic
susceptibility of NAWM and gray matter nuclei between MS patients and normal controls were analyzed with independent-
samples? test. The correlations among gray matter nuclei, mean magnetic susceptibility of lesions, total lesion load and clinical
indicators of MS patients were investigated by Spearman correlation analysis. Results Three types of MS plaques were observed,
including nodular hyperintense, annular hyperintense and isointense. Statistical differences were found in the mean magnetic
susceptibility of NAWM between MS patients and normal controls (P<0.05), but not in the mean magnetic susceptibility of gray
matter nuclei. The mean magnetic susceptibility of lesions was positively correlated with the magnetic susceptibility of putamen
and dentate nuclei (P<0.05). The total lesion load had a positive correlation with the magnetic susceptibility of pallidus, thalamus
and red nuclei (P<0.05). The expanded disability status scale score had no correlation with mean magnetic susceptibility of lesions
and the magnetic susceptibility of gray matter nuclei. Conclusion QSM can be used for the quantitative detection of intracranial
iron content in MS patients, providing a wider time window for determining the activity of non-enhanced lesions. MS patients
have potential pathophysiological abnormalities in intracranial NAWM.
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Fig.2 Comparison of the magnetic susceptibility of gray matter nuclei
and normal-appearing white matter in MS patients and normal

controls
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Fig.1 Three different signal manifestations of multiple sclerosis (MS) lesions
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Tab.1 Correlation among the magnetic susceptibility of gray matter nuclei, mean magnetic susceptibility of

lesions, EDSS score, total lesion load, course of disease and age [r value (P value)]

YAV o] EDSS

22N 0.196(0.435) -0.101(0.671)
TR 0.608(0.007)* -0.128(0.590)
BBk -0.216(0.390) -0.094(0.703)
FEfigi 0.246(0.326) -0.128(0.590)
2% 0.383(0.117) -0.079(0.740)
1LRINA 0.675(0.002)* 0.002(0.995)

S AWSSb Yt AR
-0.059(0.834) -0.144(0.545) 0.328(0.170)
0.028(0.920) 0.067(0.779) 0.370(0.119)
0.623(0.013)* 0.576(0.008)* -0.074(0.762)
0.623(0.013)* 0.750(0.000)* 0.281(0.245)
0.726(0.002)* 0.692(0.001)* 0.341(0.153)
0.355(0.194) 0.211(0.371) 0.418(0.075)

*3R P<0.05;EDSS . § JEARIOR A B

2 BERMFIELE EDSS HME R RS RIER FE < 8]
XL EPE)]
Tab.2 Correlation among mean magnetic susceptibility of lesions, EDSS

score, total lesion load, course of disease and age [ value (P value)]

ﬁﬁ;f; EDSS Pk A ST
EDSS  -0.029(0.913)
A 0.550(0.034)* 0.411(0.128)
i)

T 0.269(0.265)  0.192(0.417) 0.431(0.109)

AR 0.036(0.484)  0.003(0.990) -0.075(0.790) 0.253(0.296)

*HIR P<0.05
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