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Table 1. Subject profile.

SCI CN MCI D SCIvsCN SCIvsMCI SCIvsD MCIvsCN MCIvsD CNvsD
n 15 19 49 90 - - - - - -
age 72.6+9.9 63.4+14.8 80.3+10.2 79.8+8.2 <0.01 <0.01 <0.01 < 0.0001 0.82 <0.0001
Sex(M:F) 6:9 12:7 15:35 36 : 54 - - - - - -
CDR 0.04=0.14 0 0.49+0.17 1.51+1.14 0.89 0.06 <0.0001 <0.05 <0.0001 <0.0001
HDS-R 29.9+0.2 298+04 25424 16.6+5.9 0.95 <0.01 < 0.0001 <0.001 <0.0001 <0.0001
MMSE 298+04 299+04 26819 18.9+6.1 0.95 <0.05 < 0.0001 <0.01 <0.0001 <0.0001

Results are expressed as mean + standard deviation. ANOVA with contrast. SCI, subjective cognitive impairment; CN, cognitively normal; MCI, mild
cognitive impairment; D, dementia; CDR, Clinical Dementia Rating; HDS-R, Revised Hasegawa's Dementia Scale; MMSE, Mini-Mental State Examina-

tion; ANOVA, one way analysis of variance.

“Visualization of Cognitive-Related White Matter Tracts Using Diffusion Tensor Tractography”

MRI TRACTGRAPHY

Superior Longitudinal
Fasciculus

Inferior Longitudinal
Fasciculus
Cingulum Bundle

Uncinate Fasciculus

Q Hippocampus Fornix Pathway

Connectivity Table (Origin—Termination):

Connectivity Table (Origin—Termination):

Tract Origin Termination
Superior Longitudinal Fasciculus Prefrontal Lobe Parietal Lobe
Inferior Longitudinal Fasciculus Occipital Lobe Temporal Lobe
Cingulum Bundle Cingulate Gyrus Entorhinal Cortex
Uncinate Fasciculus Frontal Lobe Temporal Pole
Hippocampus—Fornix Pathway Hippocampus Mammillary Bodies

Fig. 1. MRI Diffusion Tensor Tractography.
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Table 2. Comparison of FA values: ANOVA.
SCIvs CN SCIvsMCI SCIvsD MCIvsCN MCIvsD CNvsD

SCI CN MCI D
n 15 19 47 78 - - - - - -
PFC  0.2013 £0.041 0.2001 £0.022 0.1997+0.044 0.2016=0.062 0.97 0.95 0.95 0.91 0.84 0.99
RH 0.1787 £0.068 0.1892+0.052 0.2179+0.089 0.2035+0.088 0.72 0.12 0.29 0.21 0.35 0.36
LH 0.1865 £0.049 0.1947 +£0.053 0.2052+0.077 0.2173+0.1180  0.81 0.51 0.26 0.69 0.5 0.5

Results are expressed as mean + standard deviation. SCI, subjective cognitive impairment; CN, cognitively normal; MCIL, mild cognitive impairment; D,
dementia; FA, fractional anisotropy; PFC, prefrontal cortex; RH, right hippocampus; LH, left hippocampus; ANOVA, one way analysis of variance.

Table 3. Comparison of FA values: ANCOVA.

SCI CN MCI D SCIvsCN SCIvsMCI SCIvsD MCIvsCN MCIvsD CNvsD
n 15 19 47 78 - - - - - -
PFC  0.2006 +£0.014 0.2013+0.013 0.1980+0.008 0.2024=+0.006 0.94 0.84 0.94 0.77 0.65 0.99
RH 0.1787 +0.020 0.1892+0.021 0.2269+0.012 0.1979+0.095 0.71 0.06 0.43 0.14 0.06 0.74
LH 0.187 £0.025 0.1947+0.025 0.2139+0.014 0.2117=+0.0811 0.85 0.32 0.34 0.44 0.9 0.47

Results are expressed as mean + standard deviation. SCI, subjective cognitive impairment; CN, cognitively normal; MCI, mild cognitive impairment; D,
dementia; FA, fractional anisotropy; PFC, prefrontal cortex; RH, right hippocampus; LH, left hippocampus; ANCOVA, analysis of co-variance adjusted

by age.

Table 4. Comparison of MD values: ANOVA.
SCIvs CN SCIvs MCI SCIvs D MCIvsCN MCIvsD CNvsD

SCI CN MCI D
n 15 18 39 75 - - - - - -
PFC 1028.9 +269.4 1008.3+139.4 1140.8+296.8 1198.1+181.8  0.79 0.11 <0.01 <0.05 0.2 <0.01
RH 935.6 £145.8 914.0+113.4 1296.5+1642.4 1170.1+303.3  0.94 0.17 0.35 0.13 0.47 0.27
LH 979.8 +£176.5  937.2+121.8 1030.5+233.6 1147.6+323.5 0.97 0.93 0.13 0.62 0.31 <0.05

Results are expressed as mean + standard deviation. SCI, subjective cognitive impairment; CN, cognitively normal; MCI, mild cognitive impairment; D,
dementia; MD, mean diffusivity; PFC, prefrontal cortex; RH, right hippocampus; LH, left hippocampus; ANOVA, one way analysis of variance.

Table 5. Comparison of MD values: ANCOVA.
SCIvs CN SCIvs MCI SCIvs D MCIvsCN MCIvsD CNvsD

SCI CN MCI D
m 15 18 39 75 - - - - - -
PFC  1028.9+63.6 1008.3 £65.3  1119.8+38.6 1201.1+28.6 0.87 0.44 <0.05 0.57 0.08 0.08
RH 935.6 £230.5 914.0+236.7 1290.9+141.8 1171.4+104.2 0.85 0.16 0.3 0.12 0.48 0.22
LH 979.8 £ 70.4 937.2+72.2 1037.2+43.4 1139.6+32.3 0.74 0.57 0.05 0.36 0.05 <0.05

Results are expressed as mean + standard deviation. SCI, subjective cognitive impairment; CN, cognitively normal; MCI, mild cognitive impairment; D,
dementia; MD, mean diffusivity; PFC, prefrontal cortex; RH, right hippocampus; LH, left hippocampus; ANCOVA, analysis of co-variance adjusted by

age.
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L-Ssggital R-Saggital HOR Axial Coronal

40 y.o.

50 y.o.

65 y.o.

75 y.o.

85 y.o.

95 y.o.

Fig. 3. MRI Diffusion Tensor Tractography in the cognitively normal group.

Age-related disconnection and shortening of nerve fibers delineation in the superior longitudinal fasciculus and posterior cingulate
gyrus in the cognitively normal group. HOR, horizontal.

75 y.o.

MMSE 30
HDS-R 30

85 y.o.

MMSE 30
HDS-R 30

Fig. 4. MRI Diffusion Tensor Tractography in the SCI group.

In the SCI group, there are more discontinuities and shortening in the delineation of nerve fibers in the prefrontal cortex than in the
cognitively normal group. SCI, subjective cognitive impairment; MMSE, mini mental state examination; HDS-R, Revised Hasegawa's
Dementia Scale.
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75 y.o.

MMSE 28
HDS-R 24

85 y.o.

MMSE 24
HDS-R 25

Fig. 5. MRI Diffusion Tensor Tractography in the MCI group.
In the MCI group, there are more discontinuities and shortening in the delineation of nerve fibers in the prefrontal cortex than in the
SCI group. There is a loss of nerve fibers, especially in the prefrontal cortex and precuneus. MCI, mild cognitive impairment; SCI,
subjective cognitive impairment; MMSE, mini mental state examination; HDS-R, Revised Hasegawa's Dementia Scale.

75 y.o.

MMSE 8
HDS-R 5

85 y.o.

MMSE 13
HDS-R 13

Fig. 6. MRI Diffusion Tensor Tractography in patients with Alzheimer’s disease
In patients with Alzheimer‘s disease, there are more discontinuities and shortening of nerve fiber delineation than in the MCI group,
with marked deficits in nerve fiber delineation in the prefrontal precuneus regions and occipital lobe. MCI, mild cognitive impairment;
MMSE, mini mental state examination; HDS-R, Revised Hasegawa's Dementia Scale.
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