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Korea

Background: Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoen-
cephalopathy (CADASIL) is a disease characterized by recurrent stroke, mood disturbance,
and progressive cognitive impairment leading to subcortical vascular dementia. Typical MR
findings in CADASIL include multiple, focal lacunar infarcts and diffuse T2-weighted hyperin-
tensities of the periventricular or deep subcortical white matter. Temporal pole hyperintensity,
in particular, is considered a radiological hallmark of CADASIL, if present. This study was con-
ducted to see if there is any difference in the neuropsychological profile between CADASIL
patients with the involvement of white matter of temporal lobe and those without. Methods: Ten
CADASIL patients proved by the genetic testing were divided into two groups by the involve-
ment of the temporal lobe on brain MRI. All patients underwent a comprehensive neuropsy-
chological test including language, visuospatial function, memory, and frontal executive func-
tions. We compared the neuropsychological findings and memory impairment pattern between
the two groups. Results: Five patients had white matter involvement of the temporal lobe (Tl
group, age: 51.8+6.3), whereas five patients had only multiple lacunes or ischemic change
in the basal ganglia and periventricular or deep subfrontal white matter (nTI group age: 57.4+
8.7). There was no significant difference between the two groups in age, sex and education
level. Tl group performed poorer than nTI group on the following tests: digit span backward,
praxis, calculation, visuospatial function, verbal memory, non-verbal memory, and frontal execu-
tive functions (fist-edge-palm, COWAT letter, Stroop test color reading). On memory test, both
recall and recognition were significantly poorer in Tl group than in nTl group. Conclusions:
CADASIL patients with involvement of the white matter of the temporal lobe have multiple cog-
nitive dysfunctions. They also manifest a memory impairment produced by learning and reten-
tion failure. On the other hand, CADASIL patients without involvement of the white matter of the
temporal lobe only have a mild memory decline and a retrieval deficit pattern. The temporal
pole involvement seems to produce two neuropsychologically distinguishable subtypes of
CADASIL patients. A further large study is needed to confirm these findings.
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Temporopolar White Matter Change in CADASIL
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Fig. 1. T2-weighted MRI of the brain. (A) a patient with temporopo-
lar white matter change, (B) a patient with no temporopolar white
matter change.
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Table 1. Demographic data of CADASIL patients with the in-
volvement of white matter ischemic change of the temporal lobe
and without

CADASIL patients
nTl group Tl group
Number (male/female) 5(3/2) 5(1/4)
Age (yrs) 57.4+8.7 51.8+6.3
Education (yrs) 12.4+35 9.6+25

Tl group, Involvement of white matter ischemic change of the temporal
lobe; nTI group, No involvement of white matter ischemic change of the
temporal lobe.
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Table 2. Genetic abnormalities of Notch3 gene
nTl group Tl group
Point Exon Point Exon

mutation location mutation location
Patient 1 Co88Y 18 R110C 3
Patient 2 R544C 11 C174R 4
Patient 3 R544C 11 R141C 4
Patient 4 R75P 3 C174R 4
Patient 5 R75P 3 R133C 4
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Table 3. Neuropsychological test results

CADASIL patients
nTl group (n=5) Tl group (n=5)
mean+SD mean=SD P
K-MMSE 27.2+1.9 20.8+75 ns
Attention
Digit span forward 6.0£0.7 48+1.6 ns
Digit span backward 4204 28+0.8 011
Letter cancellation ns
Language & related functions
Fluency ns
Auditory comprehension ns
Repetition ns
K-BNT 45.0+3.9 36.8+£8.3 ns
Reading ns
Writing ns
Finger naming ns
Right-left orientation ns
Body part identification ns
Praxis-buccofacial ns
Praxis-ideomotor 46+09 1.4+1.1 .001
Calculation 12.0+0.0 8.0+£3.7 044
Visuospatial functions
Interlocking pentagon .010
RCFT copy 329+1.9 167115 014
Memory
SVLT free recall 1 38+1.6 22104 ns
SVLT free recall 2 6.8+22 3.6+09 016
SVLT free recall 3 74+£27 48+1.3 ns
SVLT free recall total 18.0+6.3 10.6+2.1 .037
SVLT delayed recall 48+35 16+15 ns
SVLT recognition 20.0+1.6 16.6+£2.9 .049
RCFT immediate recall 149+73 58+4.4 043
RCFT delayed recall 15.2+6.5 41+39 012
RCFT recognition 19.2+29 15.6+1.9 .049

Frontal/executive functio ns

Contrasting program 20.0+0.0 13.0+£9.6 ns
Go-no-go test 18.0+£35 158+74 ns
Fist-edge-palm .033
Alternating hand movement ns
Alternating square and triangle ns
Luria loop ns
COWAT animal 11.8+4.7 9.6+6.7 ns
COWAT supermarket 13.2+47 92+4.6 ns
COWAT letter (T1+ 0+ &) 23.6+10.5 7.8+6.9 .023
Stroop word reading 109.4+5.38 84.4+39.3 ns
Stroop word reading error 06=+13 4.4+6.2 ns
Stroop color reading 86.0+22.3 40.8+34.1  .038
Stroop color reading error 1.0£1.2 26+53 ns
CDR 05+04 1.3+09 ns
CDR sum of square 12+14 59+55 ns
Depression 2/5 3/5 ns

K-MMSE, Korean Mini-mental State Examination; K-BNT, Korean ver-
sion-Boston Naming Test; RCFT, Rey Complex Figure Test; SVLT, Seoul
Verbal Learning Test; COWAT, Controlled Oral Word Association Test;
CDR, Clinical Dementia Rating.
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Fig. 2. Numbers of 1, 2, 3 immediate recall, 20 delayed recall,
and recognition between nTl group and Tl group in SVLT. On
verbal memory test, both recall and recognition were significant-
ly poorer in Tl group than in nTl group.
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