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[ Abstract]
early diagnosis of mild cognitive impairment (MCI) based on the quantitative technique of Neurogam
Methods
University and Shanghai Jiao Tong University Affiliated Sixth People's Hospital were enrolled, including
18 patients in MCI group and 6 healthy volunteers (Normal Control, NC group). The *"Tc-ECD SPECT

brain imaging was performed in the Department of Nuclear Medicine, Huashan Hospital, Fudan

Objective To prospectively evaluate the ability of ”"Tc-ECD SPECT brain imaging for

Brodmann areas. A total of 24 subjects from Shanghai Tenth People’'s Hospital, Tongji

University, and the quantitative analysis of the brain imaging was performed using NeuroGam technology.
The blood perfusion of 29 cerebral cortical regions in Brodmann areas was studied, including 4-11, 17-25,
28,31-32, 36-40, and 44-47. Results The mean age of the subjects was (65.3+ 8.4) years old. There
were 7 males and 11 females in the MCI group, with an average age of (67.1+ 7.0) years old. There were
2 males and 4 females in the NC group, with an average age of (59.8+ 10.4) years old. The age difference
between MCI group and NC group was not statistically significant. The mean score of Montreal cognitive
assessment scale (MoCA) was 22.6 + 5.1, the mean score of mini-mental state examination (MMSE) was
25.5+ 3.7, the mean score of MCI group was 20.8 + 4.5, and the mean score of NC group was 28.2 + 0.8.
The average MMSE score of the subjects in the MCI group was 24.3 + 3.6, and that in the NC group was
29.0 % 0.6. The difference between MoCA score and MMSE score of the subjects in the MCI group and the
NC group was statistically significant. The cerebral blood flow perfusion values of 29 Brodmann areas in
the MCI group and the NC group were compared (P=0.005, P=0.001). The cerebral blood flow perfusion
values of 5 Brodmann areas (17R, 18R, 19R, 391, 39R) in the MCI group were 68.0, 59.3, 54.2, 50.0,
54.0, respectively. The areas under the receiver operating characteristic curve of Brodmann areas of 17R,
18R, 19R, 39L and 39R were 0.815, 0.856, 0.866, 0.764 and 0.759, respectively, and P<C0.05 for 17R,
18R and 19R regions. Conclusion The decrease of cerebral blood flow perfusion in the 3 Brodmann
areas (17R, 18R and 19R) has a high diagnostic efficiency in the diagnosis of mild cognitive impairment.
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(MCI); Alzheimer's disease (AD); NeuroGam™
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The picture on the left is an exterior side view and on the right is an interior side view.
1 Brodmann % X R EE

Fig1 Diagram of Brodmann partition

R IG I X . MCL4 MoCA ¥ 43 F 5 {8 K
20.8+ 4.5, NC 41 MoCA ¥ 43 F ¥J {5 H 28.2+0.8;
MCI 41 MMSE #F 4> - ¥ 1 & 24.3+ 3.6, NC 41
MMSE 3 503F- Bl 4 29.0 £ 0.6, # £ i MoCA ¥
51+ 5 MMSE ¥ 43 2 5 A 48 it 2% 5 X (P=0.005,
0.001,% 1),

F1 ZTRHEEARRE

Tab 1 Characteristics of study subjects (T*5)

Age (y) 67.1+7.0 59.8+10.4 0.063
MoCA 20.8+4.5 28.2+0.8 0.005
MMSE 24.3+3.6 29.0£0.6 0.001

MCI: Mild cognitive impairment; NC: Normal control; MoCA :
Montreal cognitive assessment; MMSE: Mini-mental state examination

assessment.

A: A MCI patient, female, 71 years old, NeuroGam™

X 20 NeuroGam ™ fif Ifil 3t # 73 3D K% #F 17
PHE PA AT L& B - NC 4B I 378 V8 78 AR IE 3, 36
53 32 A8 AAE A B LA B DX I 38 T 1 4% B AR
1 MLCT 2R fii 1l 9 9 332 el A 1 0 Rl I) b 9 K, 7 )
WhnE(E2),
X MCTZH 5 NC 20 52 38038 09 22 A7 P A0 K G > Bk
B 4-11.17-25.28.31-32.36-40 LI J& 44-47 % 29 4~
Brodmann 43 X (49 i 1L 30 #E 7 B 28 47 00 57 FEAS £ K
5, 45 B W8 17R 18R, 19R ., 391, 39R 4§ 5 4
Brodmann X 38 () 25 5% A 4t i1 2% & L (P<<0.05) ,
MCT 3% 5 A DX 5 1 7 25 3 T8 53 514 68.0.59.3

54.2.50.0.54.0,NC 21 5~ X 8 1) 5 14 38 73 18 40 5
H72.7.64.8.60.6.59.7 .58.51; I 2 57 i H A X ]
RO MR R E 2 R RsGiT R E L (F2),

3D image of cerebral perfusion showed significant decrease in 7L, 9L, 171, 18L, 19L,

20L, 37L, 40L, 9R, 18R, 19R, 20R and other regions. B: A normal control, female, 52 years old, showing a slight decrease in blood perfusion in

41., 7R, 20L, 20R and 21R.

2 MCIAZKESNCAZIRXE K NeuroGam™ i L 7 #E £ 3D B 53T Lb
Fig2 Comparison of NeuroGam brain perfusion 3D images between MCI group and NC group
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Brodmann [X i3 # 5 15 I i
Tab 2 Differences of mean perfusion values in Brodmann
areas of 17R, 18R, 19R, 39L and 39R between
MCI group and NC group

17R 68 727 0.003
18R 59.3 64.8 0.006
19R 54.2 60.6 0.010
391 50 59.7 0.018

Data are reported as the mean percentage of the mean perfusion of
the cerebellum. MCI: Mild cognitive impairment; NC: Normal
control; L:Left; R:Right.

X 17R 18R . 19R 391 . 39R iX 5 Brodmann [X.
S8 I R 1 22 o 2 4R R FRAIE (receiver
operating characteristic, ROC) i £& , 3 £ i £& T 1fi
f (area under curve, AUC) 43 Jll i 0.815, 0.856,
0.866. 0.764., 0.759, AUC 1 & %) ik 8 19R | 18R,
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P W] Brodmann 43 X 17R 18R, 19R [X 35, 14 fixg IfiL. 3t
A2 W MCTRIZ e i m (181 3) .

1.0 ¢

08 = ]

=
=3

Sensitivity
=
=

——17R (AUC=0.815)
— 18R (AUC=0.856)
19R (AUC=0.866)
—39L (AUC=0.764)
0.2 ¢ 39R (AUC=0.759)
——Reference line

0 0.2 0.4 0.6 0.8 1.0
1-Specificity

AUC was 0.815, 0.856, 0.866, 0.764, and 0.759, respectively.
AUCs from high to low were 19R, 18R, 17R, 39L and 39R,
respectively. In 17R, 18R and 19R, P<C0.05.

3 17R.18R.19R.39L.39R 54 Brodmann [X i3 i fix 0 i7
#EE{E ROC Hh £
Fig3 ROC curve of cerebral perfusion values in the 5

Brodmann regions of 17R, 18R, 19R, 39L and 39R
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