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Objectives The aim of this study is to investigate correlation between the location of white
matter hyperintensities (WMH) and neurocognitive dysfunction in non-demented Korean vascular

Methods A total of 148 subjects diagnosed with first major depressive episode after the age
of 60 were included in this study. Subjects were divided into the vascular depression group
(n=83) and the non-vascular depression group (n=65) according to the degree of WMH. The de-
gree and location of WMH on T2-weighted images were measured using the Scheltens scale. In
addition, several clinical features, including cognitive functions and depression severities, were
evaluated. Correlation analysis was performed for examination of the relationships between the
location of WMH and neuropsychological functions.

Results  Capsular frontal periventricular hyperintensities showed correlation with poorer perfor-
mance of the word list memory test, constructional recall test, and trail making test A and B.
Lateral ventricular hyperintensities showed correlation with poorer performance of verbal fluency
test, word list recognition test, and trail making test B. Deep WMH, especially parietal and occip-
ital lesions, showed an association with poorer performance on trail making test B. In addition,
deep WMH, but not periventricular WMH, showed an association with Hamilton Depression

Our results suggest that subjects with vascular depression showed significantly
poorer performance on neurocognitive tests than those with non-vascular depression. In addi-
tion, WMH, depending on their locations, showed different correlations according to details of
cognitive dysfunction and severity of depressive symptoms.

KEY WORDS Late life depression - White matter hyperintensities - Vascular depression -
Cognitive function.
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Table 1. Visual rating of signal hyperintensities

Periventricular hyperintensities (PVH 0-6)

Caps. occipital 0/1/2 O=absent
frontal 0/1/2 1==5mm
Bands lat. Ventricles 0/1/2 2=>5 mm and
<10 mm
White matter hyperintensities (WMH 0-24)
Frontal 0/1/2/3/4/5/6 0=na
Parietal 0/1/2/3/4/5/6 1=<3 mm, n=5
Occipital 0/1/2/3/4/5/6 2=<3 mm, n>6
Temporal 0/1/2/3/4/5/6 3=4-10 mm, n=5

4=4 mm, n>6
5=>11 mm, n>1
6=confluent

Basal ganglia hyperintensities (BG 0-30)

0/1/2/3/4/5/6

0/1/2/3/4/5/6

0/1/2/3/4/5/6

0/1/2/3/4/5/6

0/1/2/3/4/5/6

Infra-tentorial foci of hyperintensity (ITF 0-24)

0/1/2/3/4/5/6

0/1/2/3/4/5/6

Pons 0/1/2/3/4/5/6

Medulla 0/1/2/3/4/5/6

Semiquantative rating of signal hyperintensities in separate re-
gions, with the range of the scale, between brackets. n : Num-
ber or lesions, na : No abnormalities, WMH : white matter hy-
perintensities, BG : Gasal ganglia, ITF : Infra-tentorial foci of
hyperintensities, PVH : Periventricular hyperintensities

Caudate nucleus
Putamen

Globus pallidus
Thalamus

Internal capsule

Cerebellum
Mesencephalon

ATLEANH 229t $-2F54| Hw
ot 7] 915 HARE THH

A2 O
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for the Social Sciences(SPSS) 12.0(SPSS Inc., Chicago, IL,
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Table 2. Demographic data and white matter hyperintensities scale of the subjects

AN A 2 AR 7

Vascular depression

Non-vascular depression

group (n=83), mean (SD) group (n=65), mean (SD) p-valve
Age 75.1 (5.4) 74.0 (3.8) 0.130
Education (year) 4.6 (3.7) 5.6 (4.7) 0.115
Scheltens score (total) 13.6 (8.12) 0.02 (0.12) 0.000
Periventricular hyperintensities (total) 3.16 (1.90) 0(0) 0.000
Capsular occipital 0.92 (0.89) 0(0) 0.000
Capsular frontal 1.30(0.72) 0(0) 0.000
Bands lateral ventricle 0.91 (0.68) 0(0) 0.000
White matter hyperintensities (total) 7.77 (5.00) 0 (0) 0.000
Frontal 3.34(1.77) 0(0) 0.000
Parietal 3.22 (2.26) 00 0.000
Occipital 0.45 (1.45) 0(0) 0.000
Temporal 0.57 (1.52) 00 0.001
Basal Ganglia hyperintensities (total) 2.44 (3.53) 0(0) 0.000
Caudate nucleus 0.54 (1.31) 0(0) 0.000
Putamen 0.94 (1.57) 0.15(0.12) 0.000
Globus pallidus 0.13(0.43) 0(0) 0.007
Thalamus 0.62(1.17) 00 0.000
Internal capsule 0.18 (0.78) 0(0) 0.039
Infra-tentorial foci of hyperintensities (total) 0.14(0.71) 0(0) 0.070
Mesencephalon 0.06 (0.36) 0(0) 0.133
Pons 0.08 (0.38) 00 0.052
SD : Standard deviation
Table 3. Clinical characteristics of the subjects
Vascular depression Non-vascular depression
group (n=85), mean (SD) group (n=65), mean (SD) p-valve
Verbal fluency test 9.5(3.5) 11.9 (3.4) 0.000*
Boston naming test 7.4(2.8) 9.0 (2.1) 0.000*
MMSE-K 19.9 (4.7) 22.4(3.7) 0.001*
Word list memory 11.4 (4.3) 12.9 (3.5) 0.026*
Word list recall 7.1(2.3) 8.1(2.0) 0.012*
Word list recognition 3.0(1.9) 3.6(1.9) 0.089
Constructional praxis 7.1 (2.3) 7.5(2.1) 0.289
Constructional recall 2.9 (2.5 4.1(2.7) 0.008*
Trail making test A 111.7 (50.6) 124.6 (56.9) 0.285
Trail making test B 279.9 (47.7) 220.8 (57.8) 0.000*
HAM-D tfotal 20.2 (6.9) 18.6 (6.7) 0.158

* 1 p<0.05. MMSE : Mini-Mental State Examination, SD : Standard deviation, HAM-D : Hamilton Depression Rating Scale
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Table 4. Correlation analysis of white matter hyperintensities, neuropsychological function, depression severity
VFT BNT MMSE WLMT WLRT' WLRT? CPT CRT TMTA TMTB HAM-D

r r r r r r r r r r r
(p-value) (p-value) (p-value) (p-value) (p-value) (p-value) (p-value) (p-value) (p-value) (p-value) (p-value)

Scheltens total -0.028 -0230 -0.218 -0.369 0.008 -0271 -0.125 —0.359  0.095 0.671 0.585
(0.909) (0.343) (0.371)  (0.120) (0.974) (0.262)  (0.611) (0.132)  (0.697) (0.002* (0.008)*

PVH total -0.338 -0.314 —0.028 —0.602 -0.288 -0.376 -0.293 —0.601  0.457 0.587 0.266
(0.157)  (0.206)  (0.909) (0.008)* (0.231) (0.113)  (0.224)  (0.007)* (0.049)* (0.008)* (0.270)

Cap. occipital  —-0.093  0.018  —0.005 -0.306 -0.079 -0.100 —0.188 —0.351  0.111 0.249 0.108
(0.704)  (0.940) (0.983) (0.203) (0.749) (0.684) (0.442) (0.140) (0.650)  (0.305)  (0.659)

Cap. frontal -0.175 —0.291 —0.306 -0.492 -0.253 -0.161 —0.143 —0.645  0.455 0.483 0.280
(0.474)  (0.226) (0.202) (0.032* (0.296) (0.511)  (0.560) (0.003)* (0.050)* (0.036)* (0.246)

Lat. ventricle  —0.506 —-0.283 -0.361 -0.556 —0.289 —0.629 -0.291 -0.371  0.303 0.632 0.250
(0.027)* (0.240) (0.129) (0.013)  (0.231)  (0.004)* (0.227) (0.118) (0.208) (0.004)* (0.301)

WMH total 0279  -0.205 -0.062 —0.146 0.057 —0.020 —0.043 —-0.245 0.054 0.564 0.626
(0.247)  (0.400) (0.800) (0.550) (0.817) (0.935) (0.862) (0.311) (0.826) (0.012* (0.004)*

Frontal -0.086 -0.013 —0.063 -0.233 0.134 —0.184 —0.152 -0.369 —0.101  0.403 0.491
(0.726) (0.958) (0.798) (0.337) (0.585 (0.450) (0.533) (0.120) (0.680) (0.087) (0.033)*

Parietal 0.203  -0.179 -0.038 -0.240 0.074 —0.043 -0.044 -0.324  0.069 0.596 0.584
(0.404) (0.463) (0.879) (0.323) (0.763) (0.860) (0.858) (0.176) (0.780) (0.007)* (0.009)*

Occipital 0.300 -0.309 -0.153 —0.141 —0.253 -0.089  0.164 -0.089  0.290 0.544 0.509
(0.211)  (0.198)  (0.532) (0.564) (0.297) (0.718)  (0.502) (0.718) (0.228) (0.016)* (0.026)*

Temporal 0.283  -0.059 -0.048 0.174 0.110 0.002 0.130 0.205 -0.248 -0.061  0.088
(0.240) (0.811) (0.844) (0.477) (0.655) (0.993) (0.596) (0.401) (0.307) (0.804) (0.719)

BG total -0.300 -0.084 —0.290 -0.363 0.105 -0316 —0202 -0.266 -0.032  0.520 0.429
(0.212)  (0.733)  (0.229) (0.127)  (0.670) (0.187)  (0.406) (0.270) (0.896) (0.022* (0.067)

Caudate -0.007  0.227 0.145  -0.130  0.145 —0.105 0.155 0.221  -0.347 -0.101  0.259
0.976)  (0.350) (0.552) (0.596) (0.554) (0.670) (0.526) (0.363) (0.145) (0.680)  (0.284)
Putamen -0.325 -0.018 -0272 -0.194 -0.198 —0.120 -0.022  0.022 0.231 0.193  —0.088

(0.174)  (0.941) (0.260)  (0.426) (0.417) (0.625) (0.928) (0.929) (0.341) (0.429) (0.720)
Globus pallidus  —0.051 0.189 0.095 —0.207 0.176 -0.189  -0.177  -0.077  —0.208 0.121 0.072
(0.835) (0.437) (0.698)  (0.395) (0.470) (0.439) (0.469) (0.755) (0.393)  (0.621)  (0.771)

Thalamus -0.326 -0.155 —0.617 —0.372 -0.210 -0.490 -0.408 -0.367 0.18 0.426 0.289
(0.174)  (0.525) (0.005* (0.116) (0.387) (0.033)* (0.083) (0.122) (0.942) (0.069)  (0.230)

Internal -0.033 -0.189  0.197 0.054 0.33  -0.091 -0.078 -0.196 -0.113  0.178 0.146
capsule (0.894) (0.439) (0.418) (0.826) (0.159) (0.710) (0.752)  (0.420) (0.645) (0.466)  (0.550)

ITF total -0.329 0221 —0.244 —0.420 -0.187 -0.193 -0.202 -0.356 —0.042  0.140 0.310
(0.168)  (0.364) (0.315)  (0.074) (0.444) (0.429) (0.408) (0.134) (0.866) (0.568) (0.197)

Mesen -0.329 0221 -0.244 —0.420 -0.187 -0.193 -0.202 -0.356 —0.042  0.140 0.310
cephalon (0.168)  (0.364) (0.315  (0.074) (0.444) (0.429) (0.408) (0.134) (0.866) (0.568) (0.197)
Pons -0.329 0221  —0.244 -0.420 -0.187 -0.193 —0.202 —0.356 -0.042  0.140 0.310

(0.168)  (0.364) (0.315) (0.074) (0.444) (0.429) (0.408) (0.134) (0.866) (0.568)  (0.197)

* 1 p<0.05. PVH : Periventricular hyperintensities, WMH : White matter hyperintensities, BG : Gasal ganglia, ITF : Infra-tentorial foci of
hyperintensities, VFT : Verbal fluency test, BNT : Boston naming test, MMSE : Mini-Mental State Examination, WLMT : Word list mem-
ory test, WLRT' : Word list recall test, WLRT? : Word list recognition test, CPT : Constructional praxis test, CRT : Constructional recall
test, TMTA : Trail making test A, TMTB : Trail making test B, HAM-D : Hamilton Depression Rating Scale
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