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Integrity of the Subcortical Structures in Cognitively Normal

Hee-Jin Kim, M.D., Yeon-Sil Moon, M.D.*', Seol-Heui Han, M.D., Ph.D.*'

Department of Neurology, Hanyang University College of Medicine, Seoul; Department of
Neurology*, Konkuk University College of Medicine, Seoul; Center for Geriatric Neuroscience
Research, IBST', Konkuk University, Seoul, Korea

Background: It has been well known that serum glucose level is associated with cognitive
dysfunction. People with type Il diabetes have more hippocampal and amygdalar atrophy than
non-diabetes. Besides brain atrophy, it is postulated that type Il diabetes might affect the white
matter structures. This leads to executive dysfunctions, which is important for every day func-
tion. The purpose of investigation was to assess the degree of subcortical white matter disruption
both at structural and functional levels in diabetics without any subjective cognitive complaints.
Methods: Twenty one patients with type Il diabetes (mean age 65.0 6.6 yr, mean duration 4.0
+2.6 yr) and 21 healthy control subjects without any subjective cognitive complaints (mean
age 65.016.8) participated in this study. We employed diffusion tensor imaging analysis for
the assessment of structural integrity of subcortical white matter. We adopted the Executive
Interview (EXIT 25) to assess executive functional status. Results: Diabetics showed a tenden-
cy to have higher EXIT25 score compared to control group. However, white matter disruption
was observed in the areas of left frontal, left deep temporal and bilateral occipital subcortices
in diabetics (each Fractional Anisotrophy; FA value, 0.37 +0.07, 0.39+0.06, 0.38 +0.05, 0.34
+0.08). Conclusions: These results showed diabetes affected the integrity of white matter in
the area of anterior part of the brain, and this might associated with dysfunction of frontal exec-
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Fig. 1. Region of interest (ROI).
TR, right deep temporal subcortex; TL, left deep temporal subcortex; FR, right orbitofrontal subcortex; FL, left orbitofrontal subcortex; IFR,
right inferior frontal subcortex; IFL, left inferior frontal subcortex; AWMR, right anterior periventricular white matter; AWML, left anterior periven-
tricular white matter; CC, corpus callosum; ICR, right posterior limb of internal capsule; ICL, left posterior limb of internal capsule; PWMR,
right posterior periventricular white matter; PWML, left posterior periventricular white matter; S, splenium; OR, right occipital subcortex;
OL, left occipital subcortex.

Table 1. Epidemiologic data and cognitive results of the partici-
pants

Table 2. Comparison of white matter integrities between diabe-
tes and healthy controls

Diabetes Normal p value

(n=21) (n=21) (corrected)
Age (yr) 65.0+6.6 65.0+6.8
Female 16 14
% 76.1 66.7
Disease duration 395+26 0
Education 8427 135+6.0 0.01
K-MMSE 27.0+1.9 27.8+2.1 0.38(0.36)
EXIT25 13.1£341 10.3+£4.2 0.21(0.29)
GDS 11.3+56 9.0+84 0.24
HIS 23+12 0
HbA,C 6.7£05 54+0.2

*Corrected p value adjusted by education level.
K-MMSE, Korean mini-mental state examination; GPS, geriatric depres-
sion scale; HIS, hachinski ischemic scale; HbA,C, hemoglobin A,C.
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Diabetes Healthy controls

ROI (n=21) (n=21) pvalue
FA (10° mm?/sec) FA (10° mm?/sec)
Temporal
TR 0.37+0.07 0.41£0.04 0.086
TL 0.39+0.06 0.46+0.06 0.024
Orbitofrontal
FR 0.40+0.07 0.44+0.05 0.086
FL 0.37+0.07 0.43+0.05 0.002
Inferior frontal
IFR 0.34+0.05 0.37+0.06 0.527
IFL 0.33+0.05 0.37+0.06 0.035
Periventricular white matter change
AWMR 0.32+0.06 0.34+0.06 0.427
AWML 0.34+0.06 0.39+0.06 0.035
PWMR 0.43+0.06 0.45+0.06 0.194
PWML 0.461+£0.05 0.48+0.07 0.432
Occipital
OR 0.38+£0.05 0.44+0.08 0.004
oL 0.34+0.08 0.41£0.10 0.021

RO, region of interest; FA, fractional anisotropy; TR, right deep tempo-
ral subcortex; TL, left deep temporal subcortex; FR, right orbitofrontal
subcortex; FL, left orbitofrontal subcortex; IFR, right inferior frontal sub-
cortex; IFL, left inferior frontal subcortex; AWMR, right anterior periven-
tricular white matter; AWML, left anterior periventricular white matter; CC,
corpus callosum; ICR, right posterior limb of internal capsule; ICL, left
posterior limb of internal capsule; PWMR, right posterior periventricular
white matter; PWML, left posterior periventricular white matter; S, sple-
nium; OR, right occipital subcortex; OL, left occipital subcortex.
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Table 3. Correlation between FA values and EXIT25 in diabetics

ROI o p value
Temporal

TR 0.09 0.7

TL 0.03 0.89
Orbitofrontal

FR 0.17 0.47

FL 0.08 0.72
Inferior frontal

IFR 0.17 0.47

IFL 0.05 0.84
Internal capsule

ICR -0.05 0.77

ICL -0.03 0.91

Corpus callosum (CC) 0.12 0.6

Splenium (S) -0.126 0.59
Periventricular white matter

AWMR -0.46 0.04

AMWL 0.21 0.37

PWMR 0.19 0.4

PWML 0.24 0.3
Occipital

OR 0.13 0.58

oL 0.29 0.21

RO, region of interest; FA, fractional anisotropy; TR, right deep tempo-
ral subcortex; TL, left deep temporal subcortex; FR, right orbitofrontal
subcortex; FL, left orbitofrontal subcortex; IFR, right inferior frontal sub-
cortex; IFL, left inferior frontal subcortex; AWMR, right anterior periven-
tricular white matter; AWML, left anterior periventricular white matter; CC,
corpus callosum; ICR, right posterior limb of internal capsule; ICL, left
posterior limb of internal capsule; PWMR, right posterior periventricular
white matter; PWML, left posterior periventricular white matter; S, sple-
nium; OR, right occipital subcortex; OL, left occipital subcortex.
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18. LURIA HAND SEQUENCE 2
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22. SERIAL ORDER REVERSAL TASK
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24. UTILIZATION BEHAVIOR 25. IMITATION BEHAVIOR
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