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[Abstract] Objective To study the changes of fractional anisotropy (FA) value of white matter of
brain and temporal stem in Alzheimer’s disease (AD) and amnestic mild cognitive impairment (aMCI)
patients as well as normal cognitive (NC) aged people with diffusion tensor imaging (DTI), and explore the
damage mechanism of temporal stem and its diagnostic value on AD and aMCI. Methods Ten patients
with AD, 10 patients with aMCI and 10 NC volunteers as control group were scanned by routine MRI and
DTI. FA values were calculated by post - processing software (DTIstudio) in temporal stem (including
anterior commissure, uncinate fasciculus and inferior occipitofrontal fasciculus), and white matter in anterior
frontal, temperal, parietal and occipital lobes. The data were analyzed by SPSS 13.0. If bilateral
differences of FA values were not statistically significant (P > 0.05), the average values of bilateral FA were
selected and compared among 3 groups. If bilateral differences of FA values were statistically significant
(P < 0.05), the measurement values were directly compared. Results 1) There was no significant
difference of FA values in bilateral symmetric white matter and temporal stem among AD, aMCI and NC
groups (P >0.05, for all). 2) There was significant difference of FA values in anterior commissure, uncinate
fasciculus and inferior occipitofrontal fasciculus between AD and aMCI groups (P < 0.05, for all). 3) There

was significant difference of FA values in anterior commissure, uncinate fasciculus, inferior occipitofrontal

doi: 10.3969/j.issn.1672-6731.2014.03.011

HeWH - BHEARM LW HE (FHS S :81141018) ;b T i B L HE AT H (W HS 5 -
7101107052210002)

VB B4 : 100053 AU5T, A0 B AR 2 5 R B Be HOF AL WL AR USR5 B 22 i A S AR
T AN S A

T IRAE & - 2538 (Email : cjr.likuncheng@vip.163.com)



. 208 - op [ IR BT A A 2014 43 55 14 5553 1

Chin J Contemp Neurol Neurosurg, March 2014, Vol. 14, No. 3

fasciculus, anterior frontal and parietal lobes between AD and NC groups (P < 0.05, for all). 4) There was
no significant difference of FA values in anterior commissure, uncinate fasciculus, inferior occipitofrontal
fasciculus, anterior frontal lobe between aMCI and NC groups (P > 0.05, for all). Conclusions The
significant difference of FA values in temporal stem among AD, aMCI and NC groups suggests that temporal
stem fiber bundles are of great significance in the white matter damage of AD, and DTI is helpful for the
differential diagnosis of AD, aMCI and NC. The abnormal changes of FA values in anterior commissure,

uncinate fasciculus, inferior occipitofrontal fasciculus, anterior frontal and parietal lobes are of great

diagnostic value in AD.
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Table 1.

Measurement position of FA value and placement method of ROI

Position

Placement method of ROI

Anterior commissure
Uncinate fasciculus

Inferior occipitofrontal

fasciculus

Anterior frontal lobe

Temperal lobe

Parietal lobe

Occipital lobe

Placed ROI (Figure 1) on both sides of the center line and temporal stem by the transverse position of color-coded
diagrams, measured once more close to the upper and lower levels, and then averaged

Placed ROI (Figure 2) on frontal site, temporal stem and temporal site of uncinate fasciculus by the transverse position
of color-coded diagrams, measured once more close to the upper and lower levels, and then averaged

Placed ROI (Figure 3) on frontal site, temporal stem and occipital site of inferior occipitofrontal fasciculus by the
transverse position of color-coded diagrams, measured once more close to the upper and lower levels, and then averaged
Placed ROI (Figure 4) on three consecutive levels of anterior frontal lobe by the transverse position of b0 diagrams, and
then averaged

Placed ROI (Figure 5) on three consecutive levels of temperal lobe by the transverse position of b0 diagrams, and then
averaged

Placed ROI (Figure 6) on three consecutive levels of parietal lobe by the transverse position of b0 diagrams, and then
averaged

Placed ROI (Figure 7) on three consecutive levels of occipital lobe by the transverse position of b0 diagrams, and then
averaged

ROI, region of

B E7

Figure 1

uncinate fasciculus, and its corresponding b0 graph.

corresponding b0 graph.
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Color-coded graph of ROI in anterior commissure, and its corresponding b0 graph. Figure 2 Color-coded graph of ROI in
Figure 3 Color-coded graph of ROI in inferior occipitofrontal fasciculus, and its

Figure 4 b0 graph of ROI in white matter of anterior frontal lobe, and its corresponding color-coded graph.

white matter of parietal lobe, and its corresponding color-coded graph.
its corresponding color-coded graph.

Figure 5 b0 graph of ROI in white matter of temporal lobe, and its corresponding color-coded graph.
Figure 7 b0 graph of ROI in white matter of occipital lobe, and

Figure 6 b0 graph of ROI in
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Table 2. Characteristics of subjects in 3 groups
Sy N Sex case (%) 3 Age Eduvcation
Male Female (¥£s, year) (s, year)
Control 10 5(5/10) 5(5/10) 71.50+2.41 12.00+2.82
AD 10 4(4/10) 6(6/10) 71.40+1.71 12.50+3.23
aMCI 10 4(4/10) 6(6/10) 70.20+2.30 12.30+2.40
X’ or F value -0.444 1.046 0.081
P value 0.680 0.365 0.922

AD, Alzheimer’s disease, P /R 2% ¥ Bk 9% ; aMCI, amnesic mild
cognilive impairment, 15 o 25 4% B DA 1451

T4 R AR 2 AR A A BT T 4k R A
AN TR B A 1 FA B H A (3 £ 5)

F3 0 PTIR P B 2H AR L A DN ET 2T Ak SRS [
B BT FA Y AR (2 5)

Table 3. Comparison of FA values in bilateral temporal
stem and white matter of different regions in

AD group (x £5)

Position Right Left t value P value
Anterior commissure 0.40+0.02 0.41+0.02  0.463 0.654
Uncinate fasciculus  0.40+0.02 0.39+0.01 -1.072  0.311
}xﬁg(;rf;::ii(}:)jiz; 0.42+0.02 0.42+0.02 -0.220 0.831
Anterior frontal lobe 0.36£0.03 0.38+0.03 -0.260 0.801
Temporal lobe 0.39+0.04 0.37+0.03 1.121 0.292
Parietal lobe 0.41+0.02 0.39+0.03 2243  0.052
Occipital lobe 0.42+0.01 0.42+0.01 0.585 0.573

RS IR BRYL 2 A A T 2T 2k SRS [R] 3 Ao

Table 4. Comparison of FA values in bilateral temporal

stem and white matter in aMCI group (x +s)
Position Right Left t value P value
Anterior commissure 0.42+0.02 0.44 +0.02 2.236 0.052
Uncinate fasciculus  0.41+£0.01 0.41+0.01 0.470  0.650
El(frelfﬁrfsff;(pﬁﬁs 0.44+0.02 045+0.02 1.609 0.142
Anterior frontal lobe 0.37+0.02 0.37+0.03 -0.569 0.583
Temporal lobe 0.39+0.03 0.39+0.02 -0.060 0.953
Parietal lobe 0.42+0.03 0.42+0.02 0.085 0.934
Occipital lobe 0.43+0.03 0.44+0.03 -0.222 0.829

FIB FA fH I EE B (3 £ 5)

Table 5. Comparison of FA values in bilateral temporal
stem and white matter of different regions in normal
control group (x +5)

F6 AU ZHE I LR G AL 5T FA B
(v +5)

Table 6. Comparison of FA values in temporal stem and
white matter of different regions in every group (x +s)

Position Control AD aMCI  Fvalue P value
Anterior commissure 0.44+0.02 0.40+0.02 0.43+0.02 11.761 0.000
Uncinate fasciculus  0.42+0.01 0.39+0.01 0.41+0.01 34.080 0.000
g«frﬁl::frf;s(énlgﬁﬁs 0.45£0.02 0.42£0.01 0.44+0.02 11.429 0.000
Anterior frontal lobe 0.38+0.01 0.36+0.02 0.37+0.02 3.850 0.034
Temporal lobe 0.40+0.02 0.38+0.03 0.39+0.02 1.741 0.194
Parietal lobe 0.42+0.02 0.40+0.02 0.42+0.02 3.086 0.062
Occipital lobe 0.43+0.02 0.42+0.01 0.43+0.03 1.805 0.184

AD, Alzheimer’s disease, il /R % ¥ 2k J% 5 aMCI, amnesic mild
cognitive impairment, 5t 5 552 BEIA A 55 o The same as Table 7

Position Right Left t value P value
Anterior commissure 0.45+0.03 0.44+0.03 -1.802 0.105
Uncinate fasciculus  0.42+0.01 0.42+0.01 -0.984 0.351
Efifjrfgf(cll(pﬁﬁs 0.45+0.01 0.45+0.03 0.343  0.739
Anterior frontal lobe 0.38+0.02 0.38+0.01 -0.185 0.857
Temporal lobe 0.40+0.02 0.40+0.02 -1.412 0.192
Parietal lobe 0.42+0.02 0.43+0.03 -0.342  0.740
Occipital lobe 0.43+0.02 0.43+0.03 -0.350 0.735

RTSHZE T T LT AL FA B
PP e

Table 7. Comparison of FA values in temporal stem and
white matter of different regions in every group

P value
Paired ior
comparison Anterior  Uncinate Inferior occipito- j}?{:zi;‘il
commissure fasciculus frontal fasciculus
lobe
Control : AD 0.000 0.000 0.000 0.000
Control : aMCI 0.179 0.065 0.232 0.111
AD : aMCI 0.002 0.000 0.002 0.276
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