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[Abstract] Objective Using diffusion tensor imaging (DTI) to explore the microstructure changes
of white matter in subcortical ischemic vascular cognitive impairment (SIVCI) and its correlation with
cognitive function. Methods Forty-nine patients with subcortical ischemic cerebrovascular diseases were
collected. By using Clinical Dementia Rating Scale (CDR), they were classified into 10 cases of vascular
dementia (VaD group), 20 cases of vascular cognitive impairment-no dementia (VCIND group) and 19 cases
of normal cognitive function (control group). Conventional MRI and DTI were performed in all cases.
Based on the DTI data, voxel-based analysis was used to assess the whole brain region. Correlation analysis
was applied to illustrate the relationship between DTI parameters and cognitive scale in VaD patients.
Results Compared with the control group, fractional anisotropy (FA) values of patients in VaD group
decreased in medial prefrontal cortex, anterior cingulate cortex, corpus callosum stem, bilateral parietal
lobes, right temporal lobe and bilateral orbitofrontal lobes (P = 0.000, for all), and FA values of patients in
VCIND group decreased in right inferior frontal gyrus, right hippocampus and bilateral precuneus (P =
0.000, for all). Compared with VCIND group, FA values of patients in VaD group decreased in medial
prefrontal cortex, anterior cingulate, corpus callosum, bilateral parietal lobes and right temporal lobe (P =
0.000, for all). Compared with the control group, mean diffusivity (MD) values in VaD group increased in
medial prefrontal cortex, corpus callosum, bilateral parietal lobes, bilateral temporal lobes and anterior
cingulate (P = 0.000, for all), while in VCIND group increased in bilateral precuneus and right
hippocampus (P =0.000, for all). Compared with VCIND group, MD values in VaD group increased in right
medial prefrontal cortex, anterior cingulate cortex, corpus callosum stem, bilateral parietal lobes and
bilateral temporal lobes (P = 0.000, for all). The correlation analysis showed that the FA value of medial
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prefrontal lobe in VaD group was negatively correlated with the time to finish Trail Making Test A (TMT-A;

r=-0.782, P =0.007), and MD value of bilateral inferior frontal gyrus was positively correlated with the
time to complete TMT-A (r=0.877, P =0.001). Conclusions DTI was more sensitive on the white matter

microstructure change of SIVCI patients than conventional MRI.

It can reflect patient’s early cognitive

functional changes. Microstructrual change in medial prefrontal white matter is an important factor which

may influence the executive functions of patients with SIVCI.
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Table 1. Clinical data and neuropsychological test scores of subjects in each group (x s)
Ttem Control VaD VCIND F value P value
Age (year) 84.05+ 2.30 86.00+ 2.50 8535+ 1.90 3.089 0.055
Education (year) 12.84+ 3.48 10.80+ 3.71 14.10+ 3.21 3.117 0.054
Wahlund Rating Scale (score) 1.74 + 0.65 2.10+ 0.74 1.80+ 0.77 0.882 0.421
Number of lacunar infarction 1.58+ 2.14 2.60+ 2.41 2.10+  2.00 0.784 0.463
MMSE (score) 28.58+ 0.90 22.00+ 5.19%%* 27.00+ 1.30%* 15.990 0.000
TMT-A (s) 78.68 +40.06 183.63 £79.51* 110.05+ 49.67 11.050 0.000
TMT-B (s) 176.00 £ 75.99 — 308.23 +166.03 2.654" 0.022
Immediate recall (score) 24.68 +10.46 37.44 +12.94% 26.00+ 5.98 9.447 0.000
Delayed recall (score) 328+ 1.78 0.80+ 1.23% 200 1.52 8.349 0.001
MoCA (score) 27.05+ 0.97 17.90 + 3.31%* 2320+ 1.40%* 75.064 0.000
MoCA-visuospatial (score) 4.58+ 0.69 2.10+ 0.99%%* 350+  0.95% 27.213 0.000
MoCA-name (score) 2.89+ 0.32 270+ 0.67 290+ 0.31 0.395 0.679
MoCA-attention (score) 5.79+ 0.42 440+ 1.51% 490+ 0.85 11.406 0.001
MoCA-language (score) 295+ 0.23 250+ 0.71 3.00+  0.56 1.983 0.165
MoCA-abstract (score) 1.84+ 0.37 1.00+ 0.67* 1.55+ 0.51 7.376 0.004
MoCA-directional (score) 5.89+ 0.32 470+ 1.70 575+ 0.79 2.535 0.107

VaD, vascular dementia, Il 5 5 5% ; VCIND ,

vascular cognitive impairment-no dementia, A i 2 R A DR E s MMSE , Mini-

Mental State Examination, fA] ) & GER &S K 25 5 % ; TMT-A |, Trail Making Test A, 507 3% 42 % A ; TMT-B, Trail Making Test B, %{
T B; MoCA , Montreal Cognitive Assessment, 52 FEFIZKINHITFA it % . —, the patients couldnt complete the test; *, campared
with control group, P <0.05; **, campared with control group and VCIND group respectively, P <0.05. ‘t value
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Figure 1 The result of ANOVA of subjects in each group. The differences of FA value in brain were mainly located in the medial
prefrontal lobe, parietal lobe and medial temporal lobe (red areas indicate).

K2 AHZIH FA AR X J5 22 50§ B R EL AR
Table 2. Paired comparison of FA value reduced regions by ANOVA among different groups

MNI (mm) MNI (mm)
Paired comparison t value P value || Paired comparison t value P value
X y z X y z

VaD vs control Right hippocampus 33 -30 -10  -3.160 0.000
Left medial prefrontal -9 54 18 -2.670 0.000 Left precuneus -7 -50 72 -2.860 0.000
Right medial prefrontal 6 48 18 -3.030 0.000 Right precuneus 6 -43 72 -3.110  0.000
Anterior cingulate -12 33 18 -2.860 0.000 || VaD vs VCIND
Right parietal lobe 42 -33 24 -3.550 0.000 Left medial prefrontal -21 18 3 -3.670 0.000
Right temporal lobe 48 -9 -6 -4.400 0.000 Right medial prefrontal 8 51 12 -2.730 0.000
Left parietal lobe -42 -38 24 -3.050 0.000 Right parietal lobe 42 -31 27  -4.110 0.000
Corpus callosum 12 33 3 -2710 0.000 Left parietal lobe -42 -33 24 -3.340 0.000
Right orbitofrontal 21 12 -24 -2.860 0.000 Anterior cingulate 6 31 2 -3.120 0.000
Left orbitofrontal -18 9 -21 -2.930 0.000 Right temporal lobe 42 -38 16 -2.490 0.000

VCIND vs control Corpus callosum -6 -18 24 -3.130 0.000
Right inferior frontal gyrus 18 13 -21  -2.820 0.000

MNI, Montreal Neurological Institute, Tl K 52 45 A R #4806 27 BF 98 BT 3 VaD, vascular dementia, I 45 P %4 2% ; VCIND, vascular cognitive
impairment-no dementia, JF % 5% B (45 P A AL E o The same as Table 3

B2 A2 MD EAF 7 22 57 0 I X 2 267 0k 3T P ) TSI A (o] BRI A X (AL 8 X380

Figure 2 The result of ANOVA of subjects in each group. The differences of MD value in brain were mainly located in frontal lobe,
medial temporal lobe, parietal lobe, anterior cingulate cortex and corpus callosum (red areas indicate).
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Table 3. Paried comparison of MD value increased regions by ANOVA among different groups

MNI (mm) MNI (mm)
Paired comparison tvalue P value || Paired comparison t value P value
X y z X y z

VaD vs control Left precuneus 0 -71 51 2.430 0.000
Medial prefrontal 3 45 -6 3.070 0.000 Right precuneus 15 -69 51 2.490 0.000
Anterior cingulate 43 42 -6 3.090 0.000 || VaD vs VCIND
Right parietal lobe 39 -39 24 4.190 0.000 Right medial prefrontal 9 45 -7 2.870 0.000
Right temporal lobe -42 -44 12 4.070 0.000 Right parietal lobe 48 -33 24 3.360 0.000
Left parietal lobe -6 -42 24 3.400 0.000 Left parietal lobe -45 -36 24 3.880 0.000
Corpus callosum -36 -12 25 3.030 0.000 Anterior cingulate 3 33 3 3.620 0.000
Left temporal lobe 43 -38 18 3.410 0.000 Right temporal lobe 36 -24 21 4.270 0.000

VCIND vs control Corpus callosum -3 -15 24 3.480 0.000
Right hippocampus 39 -24 -12 2.630 0.000 Left temporal lobe -39 -24 21 3.890 0.000

-10.000

t value

B3 MRAHER 3 VaD AL N IIFTE FA (S H0 LI 50 A PTTINFR 52 25 6UAH0C 3b VaD AL XU B MD
(85 80T S LR DN 5 A BT A R B W 5 1E A DG
Figure 3 Results of correlation analysis. FA value of medial prefrontal lobe in patients with VaD was negatively correlated with the time

to complete TMT-A (Panel 3a). MD value of bilateral inferior frontal gyrus in patients with VaD was positively correlated with the time to
complete TMT-A (Panel 3b).

MR, 5 Z AT BT A R AR — 2 JFEE PR S Gl 2 R 1 A A A TR o A R
25 BT IR, VBA SR AT LIRS B I A8 1 A 2 BT A A R R TR S A R ST Y
PUE BH A RMES RSO BRI MR R R SR B B T B T I ot A DA R4
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