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INTRODUCTION

Brain volume standardisation techniques are
nowadays often implemented to improve the
diagnostic accuracy.

They require a data base of control cases to
be matched to pathological studies.

Hence  the  assessment  o f  the  rCBF
distribution in control subjects is of utmost
importance.

Evaluation was made with (A) as well as
without (NA) uniform Chang attenuation
correction.

This was made in order to explore the impact
of attenuation correction on rCBF distribution.

Principal component analysis (PCA) was used
in order to reduce the number of analysed
variables.





SUBJECTS

50 healthy subjects (31 to 78 yrs).

Recruited among spouses and friends to
stroke patients.

Examinations performed:

Medical interview
Neurological rating scales

NIH Scale
Scandinavian Stroke Scale 

Routine Blood Samples
Psychiatric evaluation

Exclusion criteria:

Previous brain trauma
Cerebro-vascular disorder
Hypertension
Diabetes
Epilepsy
Alcohol/drug abuse
Psychiatric disorders



FACTORIAL GROUPING WITHOUT ATTENUATION CORRECTION

Fact
or

(FNA
)

Neuro-functional
description (cortex)

VOIs (Brodmann) me
an

sd Regressi
on:

 Factor *
Age (p=)

1 ASSOCIATIVE
PARIETAL

39R 39L 40R 40L 43.
1

1.
6

0.020

2 FRONTAL &
CAUDATUS

09R 09L 10R 10L
32R 46R CDR CDL

43.
8

1.
2

3 PARIETAL 05R 05L 07R 07L
31R 31L SER

46.
8

1.
5

4 CENTRAL
STRUCTURES

PTR   PTL   THR  
THL  

44.
7

1.
5

0.021

5 TEMPORAL 21L 38R 38L 37.
1

1.
9

6 RIGHT OCCIPITAL 18R 19R 46L HPR 41.
4

1.
5

7 PRIMARY VISUAL 17R  17L 49.
7

2.
0

8 TEMPORAL AUDR  AUDL   21R 45.
1

1.
5

9 MEDIAL FRONTAL 44R  44L  45L  SEL 44.
0

1.
5

0.000

10 LEFT OCCIPITAL 18L  19L  37L 42.
7

1.
4

11 POSTERIOR
FRONTAL

04R 04L 06R 06L
08R 08L

43.
7

1.
2

R=right, L=left

VOIs IN WHICH LEFT AND RIGHT SIDE ARE GROUPED IN THE SAME FACTOR
(WITHOUT ATTENUATION)

VOIs
(Brodman

n)

HEMISPHERE  & FNA

R L
AUD 8 8
04 11 11
05 3 3
06 11 11
07 3 3
08 11 11
09 2 2
10 2 2

17 7 7
31 3 3
38 5 5
39 1 1
40 1 1
44 9 9
CD 2 2
PT 4 4
TH 4 4





FACTORIAL GROUPING WITH  ATTENUATION CORRECTION

Factor
(FA)

Neuro-functional
description

(cortex)

VOIs (Brodmann) mean sd Regressi
on:

Factor *
Age (p=)

1 BRAIN VERTEX 04L 05R 05L 06L 07R
07L 31L SER SEL

46.0 1.3 0.048

2 LEFT FRONTAL 08L 09L 10L 46L 44.3 1.2
3 RIGHT

ASSOCIATIVE
PARIETAL

AUDR 39R 40R 42.7 1.1

4 LEFT FRONTO-
TEMPORAL

AUDL 44L 45L HPL   43.5 1.4 0.012

5 OCCIPITAL 17R 17L 18R 18L 19L
31R

44.7 1.5

6 RIGHT FRONTAL 04R 06R 08R 09R 44R
45R 46R

45.3 1.1

7 CENTRAL
STRUCTURES 

PTR PTL  THR THL 49.7 1.5 0.001

8 TEMPORO-
CINGULATE

21R 24R 24L 41.7 1.5 0.003

9 ANTERIOR
TEMPORAL

38R 38L 37.5 1.7

10 CAUDATUS 21L CDR CDL 41.3 1.4
11 POSTERIOR

TEMPORAL
37R 37L 42.5 1.7

12 ANTERIOR
CINGULATE

32R 32L 48.8 1.3

R=right, L=left

VOIs IN WHICH LEFT AND RIGHT SIDE ARE GROUPED IN THE SAME FACTOR
(WITH ATTENUATION) 

VOIs HEMISPHERE  & FA()
R L

05 1 1
7 1 1

17 5 5
18 5 5
24 8 8
32 12 12

37 11 11
38 9 9
SE 1 1
CD 10 10
PT 7 7
TH 7 7





SIGNIFICANT CORRELATIONS BETWEEN FACTORS OBTAINED WITH ATTENUATED AND NOT-

ATTENUATED rCBF DATA (p<.01)

Fact

or

FNA

1

FNA

2

FNA

3

FNA

4

FNA

5

FNA

6

FNA

7

FNA

8

FNA

9

FNA

10

FNA

11

FA1 0.50

FA2 0.47

FA3 0.58

FA4 0.45

FA5 0.75

FA6 0.56

FA7 0.61

FA8

FA9 0.65

FA10

FA11 0.55

FA12

rCBF DIFFERENCES BETWEEN AD PATIENTS AND CONTROLS USING THE FACTORIAL GROUPING

OBTAINED WITH ATTENUATED DATA

FACTORS AD n=17 CONTROL n=19 F(1,34)= p=

Mean sd Mean sd

FA1 44.2 1.6 45.9 1.6 9.13 0.005

FA2 43.9 2.1 44.5 1.6

FA3 38.9 2.9 43.9 1.1 48.96 0.000

FA4 39.5 2.6 43.1 1.1 28.99 0.000

FA5 43.6 2.2 44.4 1.4

FA6 45.0 1.6 45.4 1.1

FA7 49.7 2.5 50.1 1.4

FA8 36.3 2.9 40.8 1.5 35.48 0.000

FA9 32.9 2.4 37.3 2.0 34.94 0.000

FA10 36.1 3.5 40.5 1.7 24.07 0.000

FA11 40.3 2.2 42.7 1.6 14.53 0.001

FA12 48.5 2.3 48.9 1.5

ALL 50.94 0.000



CONCLUSIONS

Brodmann areas and central structures were
grouped by PCA in functionally correlated clusters
in both A and NA. 

A good correlation was found between factorial
groups sharing similar neuro-functional paths in A
and NA.

Chang uniform attenuation correction modified the
factorial grouping between A and NA.
One factor that might account for this discrepancy
is the manual positioning of the body outline
markers.

The implementation of such factorial grouping in a
control group/Alzheimer Disease patients
comparison confirmed rCBF alterations in
temporo-parietal cortex and validated the study.










