o B A A A

38
Chin J Neurosci 2003 September, 19(3) 277

fMRI

G, I8, B T, i R, &

( , 100034)
[ 1 : Alzheimer : (MCI) 9 fMRI
:MCI , )
MCI s (P < 0.05), s
:MCI s fMRI
[ ]  Alzheimer ; ; ; "

Visuospatial dysfunction in mild cognitive impairment: a functional
magnetic resonance imaging study

BAI Jing, WANG Yirhua, WENG Xwchu , XIE Sheng , HUANG Y+ning
(Depatment of Neurology, Beijing University First Hospital, Bejing 100034, China)

[ Abstract] Objective: T o contribute to the early diagnosis of A lzheimer disease (AD). Methods: we detected the vi-
suospatial function in the patients w ith mild cognitive impairment ( MCI) using the functional magnetic resonance imaging
(fMRI). Nine patients with MCI and nine controls matching in age, gender, level of education and handedness distin-
guished the analogue clocks with the same location of the hands presented visually while the MR machine was scanning.
The raw data of the IMRI were processed with the software AFNL. The reaction time and correct ratio were analyzed by
means of independentsamples T test or paired samples T test with the software Excel. Results: The patients manifested
longer reaction time and lower correct ratio than the controls, the brain activation showed less intensity and extension in
the patients bilateral parietal lobes, temporal neocortex adjacent to the occipital lobes and the extrastriatal visual cortex ex
cept for the right dorsal lateral prefrontal lobe. The activation was prominently in the right hemisphere. Conclusion:
The patients with M CI have the deficit in visuospatial function, which can be tested by fMRI.

[ Key words] Alzheimer disease (AD); mild cognitive impairment (M CI); visuospatial dysfunction; functional mag-

netic resonance imaging (M RI)
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Tab1 Information of the subjects
Subject n Age (y) M F Education WRT MM SE CDR Hach Zung
MCI 9 72.9%3.4 45 College 4%0.8 24.2%0.6 0.5 1.2%0.2 < 45
Control 9 72.1%6.8 45 College 11*1.5  29.6%0.5 0 1.8%0.3 < 45

“ M: F’male female;, WRT: word recall test; MMSE: mintmental sate exam; CDR: clinic dementia rating scale; Hach: Hachinski ischemic

scale; Zung Zung scale( evaliating depression and anxiety)

1.2
1.2.1 ikdir s LCD
(blodk design)
“+ 7, 21 s
10 3 » 43 » ( Fig 1) 3
( ) Site 2
Site 3 Site 1 “ (ana
logue clock group, ACG )” 30~ 150°
157 ( )
6 s
, 30, 45°, 180°
( 30,45 18C¢ )( Fig?2)
1.2.2  #fie #3343 fid A2 4 77 SRt
1. 5T GEMRT WIN
T1 SE , TR:

Site 1 L
Site 2 l

\\E

4

S/

Fig1 One group of analogue clocks (ACG)

ACO ACG AQG
+ 11010 + i ow |+ A b
20 20
E B B
l St} St 2 563 |

[
All 60 ACO were displaed L this

Fig 2 The protocol of the cognitive task. ACG, analogue clock group;
B, baseline block; Sti, stimalation block
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1923. 5 ms, TE:7. 4 ms, :5 mm, :1.5mm, 2.2 (F > 32.68, P< 1.0 x 107)
1256 % 256, 16 3D
FLASH, TR: 11. 3 ms, TE: 4. 2 ms, flip angle : ( )
35, :1. 6 mm, :0. 8 mm, :256% 192, s 3 R
256x 256 EPI , TR: 3000 ,
ms/ ,TE:40 ms, :5 mm, :1.5 mm, : 64 (P< 0.05), s 3¢
% 64, , 16 180°
1.2.3 #ELE Excel 45°  18(F R
MCI (P <0.05) 30°
t ( independent-samples T test) , 45° (p
t (paired-samples T test) < 0.05)
(‘anal
ysis of functional neurolmages, AFNI) Tab3 Comparison of the reaction time and correct ratio between each
two subitems
) ; Task Control( P value) Patient( P value)
( , FWHM = 8 30-45 RT < 0.000 < 0.05
mm) , CR < 0.01 < 0.05
(deconvolve) 36-180° RT < 0.000 > 0.05
F, ’ CR < 0.05 > 0.05
('statistical parametric map), : P 45_18C° RT > 0.05 > 0.05
< IOX1O_7 ’ t ’ CR > 0.05 > 0.05
(P<0.05) Note: The significant differences existed between 3¢ and 45 subr
D) iems, 30 and 180° sub-iems in the control group; The significant
differences only existed between 30 and 45 sub-items in the patient
2.1 group
45° 180 s
, 30° 30°,45° 3
180° , ( Tab2)
, 3¢
[2]
45 , 30° 180° ’
, 30° 45° .
( Tab3) Tab2 Comparison of the reaction time and coe Benton 3]
rect ratio between the control group and ’
the patient group B )
Task Control Patient P value ’
30RT 1884.9%438.4 1911.5£545.0 > 0.05 ’
CR 0.8278%0. 158 0.6278£0.2138 < 0.05
45RT 1646.3%432.7 1776.7£570.2 < 0.05
CR 0.95%£0. 0866 0.7667£0.1696 < 0.011 R ’
I8CRT 1610.0+416. 4 1845.2%539.4 < 0.001 (0°~ 1807, ’
CR 0.95%0. 0559 0.6944%0. 2674 < 0.05 ’
_ . — 180° 45°
Note: In each sub-item of the task, the patients showed significantly ’ ’ 180 45°

longer reaction time (RT) than controk except that the difference in
30° sub-item was not significant. T he patients showed significantly

lower correct ratio (CR) than contwols in each sub-item
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Tab4 The activation areas with significant difference( P < 0. 05) in intensity between the controls and the patients during the performance of

the“ 180’ task’
x *s Max value Coordinat(x, y, 7) V olum( mm)

Patients> controls rDLPFL 50. 7136 £4. 63049 56.7338 16, 28, 40 108
DLPFL 36.469312. 95274 41. 0655 37,9, 20 324
SPL 48.918%10. 3129 63. 9663 37,45, 38 351
IPREC 41.4487%8.53293 55.7071 35,45, 38 216
IIPL 37.384114. 68153 46. 8746 38,41, 35 378
IILTL 40. 4538 £6. 75934 59. 6462 42,50, 21 1107
IBA 19 40.218%6. 89703 53.777 42,50, 24 621
SPL 61.4784+13. 1734 84.756 17, 50, 36 270
rPREC 62. 33261 18. 7999 90. 3868 17,51, 33 324
rIPL 44.5433%13. 0891 53.7987 16, 43, 36 4
rILTL 45.4615110. 8334 73. 8509 16, 53, 17 1728
rBA 18 66. 85331+15.9414 104. 969 14, 54,20 864
rBA 19 50. 671£15. 1625 90. 3868 17,51,33 1215

Note l: left; r: right; DLPFL: dorsal hteral prefrontal lobe; SPL: superior parietal lobule; PREC: precuneus; IPL: inferior parietal lobule; ILT L:

inferior lateral temporal lobe; BA19: Brodmann area 19; BA18: Brodmann area 18
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