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Abstract : [ Objective ] To compare the volumes of brain regions and the white matter hyperintensities ( WMH) in
Alzheimer’ s disease (AD) and vascular dementia (VaD) patients, and discuss values of magnetic resonance imaging
(MRI) in the differential diagnosis of AD and VaD. [ Methods] The clinical data and MRI images of 35 patients with VaD
and 74 patients with AD were retrospectively analyzed. Volumes of different brain regions and WMH were measured by
using AccuBrain™ system and visual rating scale was used to assess WMH. We then compared the volumes of brain
regions and the WMH between AD and VaD. The principal component analysis (PCA) and logistic regression analysis were
adopted for differential diagnosis. Receiver operating characteristic ( ROC ) analysis was performed to evaluate the
diagnostic efficiency of the indexes. [Results] (D) Compared with VaD patients, AD patients showed statistically smaller
volumes of total intracranial volume, brain parenchyma, gray matter, white matter, hippocampus, amygdala, hypothalamus,
frontal lobe (left, right), occipital lobe (left, right), temporal lobe (left, right), parietal lobe (left, right), hippocampus
(left, right) , amygdala (left, right) , hypothalamus (left, right) (P<0.05). @ There was statistically significant differ-
ence in the visual scores for deep WMH (DWMH) between AD and VaD patients (P=0.015). The absolute and relative
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volumes of WMH in VaDpatients were statistically larger than those in AD patients (P<0.05). GPCA revealed eight

important parameters including brain parenchyma , hippocampus, amygdala, hypothalamus , frontal lobe (left) , occip-

ital lobe (left), temporal lobe (left) and parietal lobe (left).The identification model consisting of amygdala, occipital lobe

(left) and absolute volume of WMH was established based on logistic regression analysis. @) Among all the indexes , the

identification model had the best diagnostic performance to differentiate AD from VaD and its sensitivity and specificity

were 81.1% and 74.3% , respectively. [ Conclusions ] There are significant differences in both volumes of certain brain

regions and severity of WMH between VaD and AD patients. The cranial MRI is of great value for the differential diagnosis

of VaD and AD.

Key words: magnetic resonance imaging (MRI) ; Alzheimer’s disease (AD) ; vascular dementia (VaD) ; white

matter hyperintensities (WMH )
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DWMH: 3/ PVWMH: 3

DWMH: deep white matter hyperintensity; PVWMH: periven-
tricular white matter hyperintensity ; Blue and yellow areas were
regions of PVWMH and DWMH respectively.

B3 Fazekas 45y R E
Fig.3 Representative images of application of The

Fazekas Scale
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x1 BEMEHR
Table 1 General information of patients
[(+s) orn(%) or M(Py~Prs) ]

AD(n=74) VaD(n=35) t/x’/Z P
Male 31(41.9) 20(57.1) 1.818 0.178"
Agelyears 73.51£7.98 70.74+9.83 1.568 0.120”
MMSE score 19(14~21) 19(16~21) -0.329 0.742"
BMI/(kg/m*) 22.08+2.76 22.92+2.66 -1.499 0.137”
Smoking 13(17.6)  12(34.3)  3.611 0.057"
Alcohol drinking  15(20.3)  10(28.6)  0.856 0.355"
Hypertension 37(50.0) 22(62.9) 1.582 0.208"
Diabetes 26(35.1) 17(48.6) 1.796 0.180"

AD : Alzheimer’s Disease; VaD: Vascular Dementia; 1): x'—test;

2): t—test; 3): Mann—Whitney U test

BB 40312 22 5 (P>0.05) ; X [ VaD 41, AD 41
DWMH 2~3 73 N &>, 25 B A5 E X

(P=0.015) ; 3£ T AccuBrain™ 758 3] WMH 4 %} {4 F1
EMXHATL, AD 5 VaD i 22 R HA G245
(P<0.05;33).
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M (F7 ) B2 WMH &5 PR B 5 WMH AH AR 22 1]
A AR B9 HE 5 (,>0.90 ) , O 5% 1 P s R AR L ki
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Table 2 The quantitative volume comparison of brain regions based on AccuBrain™ between AD and VaD patients

[M(P25"’P75> 5 mL]

Brain Regions AD(n=74) VaD(n=35) A P

Total intracranial volume 1265.34(1172.49~1372.99) 1494.91(1296.59~1401.6) -3.381 0.001
Brain parenchyma 943.75(899.72~1044.43 ) 1130.65(948.92~1047.06 ) -3.219 0.001
White matter 463.73(417.53~535.56) 561.88(471.39~519.17) -2.427 0.015
Gray matter 485.77(451.78~529.21) 580.54(489.35~526.96) -3.401 0.001
Hippocampus 5.08(4.18~5.72) 6.43(5.16~5.86) -3.862 0.000
Amygdala 2.67(2.29~2.91) 3.4(2.81~3.2) -4.365 0.000
Hypothalamus 0.56(0.52~0.61) 0.74(0.55~0.65) -3.239 0.001
Frontal lobe /L 58.47(53.66~63.87) 68.72(57~62.17) -2.596 0.009
Frontal lobe /R 58.49(54.17~64.14) 72.57(56.93~64.16) -2.252 0.024
Occipital lobe /L 26.91(23.02~29.36) 35.2(29.14~32.69) -4.069 0.000
Occipital lobe /R 23.99(20.66~26.14) 30.51(25.11~28.66) -3.771 0.000
Temporal lobe /L 40.62(37.07~44.75) 48.44(39.8~46.01) -3.161 0.002
Temporal lobe /R 40.68(37.32~44.97) 48.13(41.85~43.98) -3.180 0.001
Parietal lobe /L 30.37(26.95~35.03) 38.3(31.61~34.54) -3.511 0.000
Parietal lobe /R 31.78(27.6~36.73 ) 41.18(32.15~35.62) -3.161 0.002
Hippocampus /L 2.39(1.95~2.85) 3.1(2.44~2.85) -3.446 0.001
Hippocampus /R 2.61(2.3~2.86) 3.41(2.73~2.97) -4.258 0.000
Amygdala /L 1.27(1.1~1.44) 1.64(1.34~1.56) -4.209 0.000
Btk 19 1.38(1.23~1.5) 1.79(1.4~1.61) ~4.066 0.000
Hypothalamus /L 0.27(0.25~0.31) 0.36(0.26~0.31) -2.989 0.003
Hypothalamus /R 0.28(0.26~0.33) 0.39(0.28~0.33) -3.365 0.001
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%3 AD5VaD £#& WMH b3
Table 3 The comparison of WMH between AD and VaD patients [7(%) or M(Pss~Pss) |

AD(n=74) VaD(n=35) X7 P
PVWMH (2~3) 50(67.6) 29(82.9) 2.485 0.115"
Fazekas score DWMH (2~3) 31(41.9) 24(68.6) 6.451 0.011"
Total WMH (3~6) 49(66.2) 29(82.9) 3.233 0.072"
Absolute volume of WMH/mL 7.44(3.66~12.98) 15.90(5.37~24.32) -2.343 0.019”
Relative volume of WMH/ 0.54(0.29~1.08) 1.11(0.39~1.66) -2.038 0.042”

WMH : white matter hyperintensity; PVWMH : periventricular white matter hyperintensity; DWMH : deep white matter hyperintensity; 1) : x’=

test; 2) : Mann—Whitney U test

590 by i S S5 9 D AT A T B A (22 (R
M) A (Z42) (T (Z2) (R 4. 1814)

#*4 E T AccuBrain™HIEESH R PCA THIEFLER
Table 4 The result of quantitative parameters based on
AccuBrain™ after PCA

Quantitative parameters PCAL1 PCA2 PCA3

Brain parenchyma 0.911" -0.023 0.199
Hippocampus 0.723" 0.226 -0.520
Amygdala 0.717" 0352 -0.489
Hypothalamus 0.736" 0.365 0.184
Frontal lobe/L 0.824" -0.292 0.244
Occipital lobe/L 0.843" -0.136 0.115
Temporal lobe/L 0.842" -0.201 -0.143
Parietal lobe/L 0.870" -0.179 0.258
Absolute volume of WMH ~ 0.019 0.880 0.377

PCA: principal component analysis; The cumulative contribu-
tion rates of PCA1, PAC2 and PCA3 were 58.5% , 72.5% and 82.3%

respectively; 1) :significant characteristic

1\

i

. L

Eigenvalue
(5]

\

LA

2 3 4 5 6 7 8 9
Component Number
E4 PCASHEHIERAE
Fig.4 Scree plot of eigenvalues after PCA
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i Hachinski SR I PE/r 3R, B BARA U EA K&
HER PR (B R —Fh E R R, 2 A H B YT
TRV C A5 AR A SE R, A7 AE — o 1Y Jmy R
WOAHIFFE R F MRIX E AD 55 VaD ) WMH B fi [X
AR, A Bl RAERRIZ W T 2 19 25 4 .

WTAEK , B BB F B AR HE D | ik MRIBFSY
13 TP A IR T 2R B R A3 A
A, 3 W0 FSL  freesurfer . SPM S5 8k f4:, {H &1 &k
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&5 AD 5 VaD &L 5IIEIRABELLEL

Table 5 The comparison of efficiency of identification indexes between AD and VaD

Index AUC Cut—off value Youden Index Sensitivity Specificity
Brain parenchyma 0.692 983.7185 0.337 59.5% 74.3%
Hippocampus 0.730 5.318 0.405 66.2% 74.3%
Amygdala 0.760 3.032 0.466 83.8% 62.9%
Hypothalamus 0.693 0.602 0.415 73.0% 68.6%
Frontal lobe/L 0.654 56.389 0.261 43.2% 82.9%
Occipital lobe/L 0.742 29.087 0.515 74.3% 77.1%
Temporal lobe/L 0.688 41.896 0.378 63.5% 74.3%
Parietal lobe/L 0.709 31.393 0.410 58.1% 82.9%
Fazekas score DWMH (2~3) 0.633 = 0.267 58.1% 68.6%
Identification model 0.809 0.310 0.554 81.1% 74.3%

AUC: area under curve

1.0
0.8 -
.. 0.6 1
:,%
© 0.4 4
= Amygdala
0.2 4 Identification model
/ — DWMH Fazekas score(2~3)
Reference line
0.0 1 1 T 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
B5 H{HEHEES DWMH Fazekas iE4 (2~3) B9
ROC %%

Fig.5 ROC curves of amygdala, identification model
and DWMH Fazekas score (2~3)
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