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[ Abstract] Objective To investigate the relationship between white matter lesions and spatial
navigation ability in patients with mild cognitive impairment (MCI). Methods A total of 32 MCI patients
[age (66+11) years, 16 males and 16 females] who were treated in the Affiliated Drum Tower Hospital of
Nanjing University Medical School from January 2015 to February 2018 were selected, and matched with
age, gender and education level of 28 healthy controls (NC) [age (70+11) years, 19 males and 9 females]
underwent spatial navigation ability test and neuropsychology scale evaluation. In the cross-sectional study,

all subjects simultaneously underwent 3.0T magnetic resonance three-dimensional liquid inversion recovery
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sequence and high-resolution T, weighted imaging scan. The Wisconsin White Matter Hyperintensities
Segmentation Toolbox (W2MHS) was used to automatically mark and extract the volume of the white matter
hyperintensity. Results The average error distances of egocentric virtual (P=0.002) and allocentric virtual
(P=0.039) of MCI patients are greater than that of the control group, but the average error distance of mixed
(allocentric - egocentric virtual) navigation had no statistic difference between two groups (P=0.070). The
volume of the whole white matter hyperintensity, periventricular white matter hyperintensity, and deep white
matter hyperintensity showed no significant differences between two groups (all P>0.05). Partial correlation
analysis showed that after controlling for age, gender, education level and whole brain volume, the average
error distance of mixed (allocentric-egocentric virtual) navigation in MCI patients was positively correlated to
the volume of the whole white matter hyperintensity, deep white matter intensity, and periventricular white
matter hyperintensity (r=0.469, 0.434, 0.512, all P<0.05). The average error distance of allocentric virtual
navigation is positively correlated with the volume of periventricular white matter hyperintensity (r=0.403, P=
0.033). There is no correlation between the average error distance of egocentric virtual navigation and the
hyperintensity of white matter. Conclusions The spatial navigation ability of patients with MCI is related to
white matter lesions, which is of great significance for further research on the potential biological
mechanisms affecting human spatial navigation ability.
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