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Introduction

Patients with amnestic Mild Cognitive
Impairment (aMCI) have clear deficits in
episodic memory and it is considered to be a
prodromal phase of Alzheimer’s Disease*

In contrast, their working memory remains
relatively preserved?

Some previous fMRI work has looked at working
memory in aMCI but results are mixed34>°

Aims

Investigation of fMRI BOLD activity in aMCI
patients during a working memory task,
compared to healthy controls.

Are there behavioural and/or fMRI BOLD
differences between the groups?

Methods

Participants
10 aMCI patients, 11 healthy matched controls

aMCI Diagnosis based on Petersen Criteria”
 Memory complaints
* Objective memory impairment
 Other cognitive function normal
* CDR score of 0.5
* Intact activities in everyday life

Procedure

Neuropsychological assessment carried out to
iInclude tests of memory, executive function and
intelligence.

fMRI Task - Standard N-Back procedure with
three levels; 0-Back, 1-Back, 2-Back.
Presented in separate blocks in a fixed random
order.

Each block repeated 3 times.
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Image Acquisition and Analysis
Scanning was performed on a 3T GE scanner
(38 slices, TR 2000ms, TE 30ms). High
resolution T1-SPGR structural scan also
collected

Pre-processing and analysis used SPMS8.
Normalisation carried out with DARTEL.
Smoothed with an 8mm FWHM Gaussian
kernel. Movement included as covariate in 18t
level models. Age and IQ included as covariates
in 2"d level models

Control group activity looked at first and then
compared to aMCl patients

Cluster level statistics reported throughout

Results

Behaviour:

Neuropsychology

aMCI patients only
Impaired on memory tasks

fMRI: Control Group Task Activations

1-Back and 2-Back versus 0-Back
Significant activations Iin expected areas

Control aMCl p(difference)
M 11 12
Age 70.27 (6.20)  71.40 (5.35) 685
Mo, Male 7 5
Intelligence (mean, SD)
Yrs in education  15.64 (4.13)  16.00 (4.30) 845
NART IQ 12155 (6.04) 120.10(8.24) BRO
WASI 1O 12373 (15.74) 117.90(16.20) 414
CVLT (mean, SD)
T Score 56.55 (11.34) 38.80 (15.11) 006
Short Delay 227 (.848)  -1.350 (1.334) 004 1-Back > 0-Back 2-Back > 0-Back
Long Delay 400 (769) -1.250 (1.670) 014
WMS-IIl (mean, SD)
LM Immediate 11.82 (2.86)  7.80(371) 011
LM Delay 13.00 (2.00)  9.20 (3.33) 005 . .
Wimetae  amow s [ fMRI: aMCI versus Control Activations
clay ' ) ] ] ' - - - - - - -
Executive Function (mdn, IOR) Greater activations in aMCI patients in lingual gyrus and insula
Hayling .00 (1.00) 6.00 (3.00) 214 . - . .
. 00600 200600 368 No areas of greater activations in controls than patients
THT (mdn, TR) Region BA Area Peak MNI Co-ordinates  Cluster Size  Prwe.com
A Time 34.00 (20.00) 40.00 (19.00) 136
B Time 61.00 (48.00) 92.00 (49.00) 119 R Lingua| GWUS 1? 20 _85 4 565 D 1 ?’
R Insula 13 42 -15 19 965 001
Behaviour: N-Back R Insula 13 44 -36 18 477 033

No differences between
groups for reaction time
(RT), some differences on
easier levels for
performance
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(A) Behavioural performance as indicated by
reaction time (Mean, SEM). (B) Behavioural
performance as indicated by d’ (Mdn, IQR)

RT repeated measures ANOVA (group by
difficulty). Main effect of difficulty (F(2,38)=24.91,
p<.001) significant. Main effect of group and
interaction non-significant (F=2.17 and F=.1
Accuracy data required non-parametric analysis.
Slight group differences at OBack (Z=-2.261,
p=.035) and 1Back (Z=-2.165, p=.029), but not
2Back (Z=-1.525, p=.132)

Slices through the peak voxels from table above:

Discussion

Patients recruited additional brain regions
compared to controls, in particular, the right insula:

e Known to be recruited in working memory tasks®

® Grey matter loss is a common feature of MCI0. 1

® Associated with increased rCBF in MCI*?

® Shows increased activation in MCI patients on a
variety of tasks including associative memory*s
and the Stroop Task!4

® Activity also increased In older adults at genetic
risk of Alzheimer’s Disease!®
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