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The Influences of White Matter Hyperintensities on the Specific
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Background: It is still unclear that white matter hyperintensities (\WMH) would affect the specific cognitive
decline of the patients with mild cognitive impairment (MCI). We explored whether WMH influence the
specific cognitive decline to the patient with MCI. Methods: Patients with MCI were recruited from August
Received : November 30, 2010 2005 to February 2009. We evaluated the degree of WMH by the combination of deep and periventricu-
Eg:'es:t)g dr?c,\;;"r‘;ﬂ :1'(\3/'3582116’ 2011 lar WMH. Patients with MCI were divided into groups with minimal (Group I), moderate (Group Il) and
' ' severe (Group Ill) hyperintensities by the degree of WMH. Being regarded as subcortical vascular MCI,
the patients in the Group 1l were excluded. According to the affected cognitive domain, patients were di-
Bon D.Ku MD vided into amnestic single, amnestic multiple, non-amnestic single and non-amnestic multiple MCI. Re-
Dg;an'm:r’n of Neurology, Myongii Hospital, sults: A total of 156 patients were recruited (118 in Group | and 38 in Group Il). Mean gcore of MMSE
697-24 Hwajeong-dong, Deogyang-gu, Goyang | Was 24.9+3.1 and that of CDR was 0.5%0.1. The most frequent subtype was amnestic multiple MCI
412-270, Korea (67.9%). There were no differences in the affected cognitive domains and distribution of the MCI subtype
Tel: +82-31-810-5407 between Group | and Group II. However, the frontal cognitive function declined significantly, in proportion
Fax: +82-31-969-0500 e . ventricular WMH. Conclusions: Th i that i ina of periventri
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ular WMH may affect to the frontal cognitive decline in patients with MCI.
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Table 1. Degree of white matter hyperintensities
D1 D2 D3

(<10mm) (10-24mm) (=>25mm)
P1 (<5 mmin capping and banding) Minimal Minimal Moderate
P2 (between P1and P2) Minimal Moderate  Moderate

P3 (=10 mm in capping or banding) Moderate  Moderate Severe

P periventricular white matter; D, deep white matter.
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Fig. 1. The example of MRl features of minimal (A), moderate (B) and severe (C) white matter hyperintensities. (p <
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Table 2. Diagnostic concept of mild cognitive impairment and subcorti-

cal vascular mild cognitive impairment on the basis of white matter hy-
perintensities

Minimal hyper- Moderate hyperin- Severe hyperin-
intensities group  tensities group  tensities group
(n=118) (n=38) (n=98)

Mild cognitive impairment MdCl Mcl Ssvmd

Modified from diagnostic table of clinical research center for dementia (www.crcd.
orkr).
MCI, mild cognitive impairment; SYMCI, subcortical vascular mild cognitive impair-
ment.
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+5.101%]c} Group [} Group [1+= K-MMSE 24| Z442(p=0.16) Y Z}
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Table 3. The demographic characteristics and general cognitive level of
the Group | and Il patients

Group | Group Il Total

(n=118) (n=38) (n=156)
Age (yr) 688+7.7 711+57 693+74 0054
Gender (Male) 51 14 65 0480*
Education (yr) 801+46 753+49 788+4.7 0583
Disease duration (months) ~ 23.5+18.2 207+18 228+181 0445
Height (cm) 1593+84 1583+82 1589+84 0530
Weight (kg) 595+105 60.7+93 598+10.2 0501
CDR 052+0.1 051+09 05+01 090
CDR-SOB 22412 236+09 22411 048
HIS 19+27 31+31 22+28 003
S-IADL 6.08+48 697+3.1 640+5.1 0.284

Continuous variables are denoted as mean + standard deviation. *The statistical
analysis between group | and group Il was done by the t-test or chi-square.

Group |, mild cognitive impairment with minimal white matter hyperintensities;
Group I, mild cognitive impairment with moderate white matter hyperintensities.
K-MMSE, Korean version of mini-mental status examination; CDR, Clinical Demen-
tia Rating Scale; CDR-SOB, CDR sum of boxes; HIS, Hachinski ischemic scale; SHADL,
Seoul-Instrumental Activities of Daily Living.
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7| s A8k TR A] A TH(Table 5).

Table 4. The distribution of MCl subtype in the Group | and Il patients

Group | (n=118) Groupll(n=38) Total (n=156)
Amnestic single MCl 3(2.5%) 0(0%) 3(1.9%)
Amnestic multiple MCI 81 (68.6%) 25 (65.8%) 06 (67.9%)
Non-amnestic single MCI 19 (16.1%) 9 (23.7%) 28 (17.9%)
Non-amnestic multiple MCl 15(12.7%) 4(10.5%) 9(12.2%)
Total 118 38 156

The statistical analysis was done by the Fisher’s exact test (p=0.812).

Group |, mild cognitive impairment with minimal white matter hyperintensities;
Group I, mild cognitive impairment with moderate white matter hyperintensities.
MC, mild cognitive impairment.
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Table 5. The change of cognitive domain according to the increment of
the deep white matter hyperintensities increment

D1(h=115 D2(n=31) D3(n=10) p

Attention Normal 79 17 9 0438
Abnormal 36 14 1

Language  Normal 27 8 3 0915
Abnormal 88 23 7

Visuospatial -~ Normal 83 23 9 0251
Abnormal 32 9 1

Memory Normal 39 8 8 0.147
Abnormal 76 23 3

Frontal Normal 58 10 6
Abnormal 57 21 5 0507

D means deep white matter hyperintensities (D1: < 10 mm, D2: 10-24 mm, and
D3:> 25 mm). The statistical analysis was done by the linear by linear association.

Table 6. The change of cognitive domain according to the increment of
the periventricular white matter hyperintensities

P1(n=97) P2(n=41) P3(h=18) p

Attention Normal 69 28 8 0.129
Abnormal 28 13 10

Language Normal 24 il 3 0.103
Abnormal 73 30 15

Visuospatial ~ Normal 73 28 14 0.105
Abnormal 24 13 4

Memory Normal 33 16 7 0410
Abnormal 64 25 1

Frontal Normal 54 16 4
Abnormal 43 25 14 0.006

P means periventricular white matter hyperintensities (P1: <5 mm, P2: 5-9 mm,
and P3:> 10 mm). The statistical analysis was done by the linear by linear association.
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