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Introduction: Suicide rate tends to peak in old age, and major depression is the most salient risk factor
for late-life suicide. However, few studies have focused on the neuroscientific facet of suicide in the
context of late-life depression (LLD).

Methods: We recruited 114 participants of LLD (28 with history of suicide attempt and 86 without) and
47 elderly controls. They received MRI scanning and behavioral assessment. White matter
hyperintensity (WMH) was quantified by an automated segmentation algorithm and graph theoretical
analysis was applied to resting-state fMRI. We used ANCOVA to compare group difference in WMH
loading and multivariate generalized linear model to compare global and local topological parameters in
fMRI signals, controlling for demographics. Partial correlation was conducted between imaging
parameters and behavioral data in group of suicide attempters.

Results: We found significant higher WMH in suicide attempters than those of LLD without suicide
attempts and elderly controls (F =7.091; p = 0.001). Suicide attempters also had increased betweenness
centrality (BC) in right superior occipital gyrus (SOG) (Bonferroni corrected), right precuneus (False
positive corrected) and right superior temporal gyrus (uncorrected) and decreased BC in left
hippocampus (uncorrected). In suicide attempters, higher BC in right SOG correlated with higher WMH,
higher depression severity, higher illness awareness and insight, and lower cognitive function (digit
backward), while higher BC in right precuneus correlated with higher decrease awareness and insight
and higher cognitive function (digit backward).

Conclusion: Resonating with the vascular hypothesis in LLD, higher WMH was found in those having
history of suicide attempts. However, the re-organized brain topology changes are related with
divergent cognitive function and convergent heightened disease insight.
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