Quantitative R2' mapping to investigate the relationship of brain iron deposition and cognitive
impairment in Alzheimer disease
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Introduction: Quantitative MRI measurement of regional brain iron deposition may help with diagnosis and
assessment of disease progression in Alzheimer disease (AD).The most frequently used technique is relaxation rate
mapping, it is suggested that R2' is a stronger and more accurate means to map brain iron content than R2* and R2
(R2'=R2*-R2) [1-4].The aim of this study was to investigate the correlation of brain iron accumulation with the
severity of cognitive impairment in AD patients by using R2' mapping.
Materials and Methods: Fifteen AD patients, 15 age-and sex-matched healthy controls, and 30 normal adults
underwent multi-echo T2 and T2* mapping for R2' measurement on 1.5T MR scanner. The regional R2' values in
30 normal adults were used to calibrate the relationship between regional R2' values and corresponding brain iron
concentration histologically[5]. The AD group was divided into the mild (MMSE＞10, n=8) and severe AD group
(MMSE≤10, n=7). R2' and iron concentrations of multiple ROIs in AD patients and controls were determined and
compared with each other. The relative ratio of MMSE (rrMMSE) was used as an index to evaluate the severity of
cognitive impairment. The correlation of brain iron accumulation with the severity of cognitive impairment in AD
patients was analyzed statistically.
Results: The regional R2' has been demonstrated to be positively correlated with published brain iron
concentration histologically[5] in normal adults (Fig1). ② R2' values in bilateral hippocampus(HP), parietal
cortex(PC), putamen(PU), caudate nucleus(CN) and dentate nucleus(DN) of AD patients were significantly higher
than controls (p<0.05), but no significant difference in bilateral substantia nigra (SN), red nucleus(RN),
thalamus(TH) and frontal white matter(FWM) between two groups(p>0.05).Furthermore, R2' of bilateral HP and
PC in severe AD group was significantly higher than the control and mild AD groups, and also significantly higher
in mild group than controls (p<0.05,Fig2). R2' and iron concentration measured in bilateral PC and HP in AD
group were negatively correlated with rrMMSE(p<0.05,Fig3~4) and so they were positively correlated with the
severity of patients' cognitive impairment.
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Conclusion: R2' mapping is sensitive to detect increased iron deposition in AD patients. R2' and iron
concentration measured in the bilateral PC and HP was positively correlated with the severity of dementia in AD
patients, indicating that R2' can be used as an imaging marker to evaluate AD progression.
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