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Evaluation of quantitative electroencephalogram combined with ASL perfusion imaging
in patients with unilateral middle cerebral artery stenosis
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[Abstract] Objective To analyze the value of quantitative electroencephalogram (qEEG)
combined with magnetic resonance arterial spin labeling (ASL) perfusion imaging in evaluating
unilateral middle cerebral artery (MCA) stenosis. Methods The patients with unilateral MCA
stenosis were prospectively included as the research subjects. All patients underwent qEEG, ASL
perfusion imaging and CT angiography (CTA). According to the results of CTA, patients were
divided into mild stenosis group, moderate stenosis group and severe stenosis group. The qEEG
and ASL perfusion imaging parameters [ delta and theta/alpha-+beta ratio (DTABR), temporal
brain symmetry index (tBSI), spatial brain symmetry index (sBSI), cerebral blood flow (CBF) ]
of the three groups were compared, and the evaluation value of qEEG combined with ASL
perfusion imaging for unilateral MCA stenosis was analyzed. Results Among 82 patients with

unilateral MCA stenosis, CTA examination showed 28 cases of mild stenosis, 32 cases of
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moderate stenosis, and 22 cases of severe stenosis. The sBSI and tBSI values in the moderate and
severe stenosis groups were higher than those in the mild stenosis group, while the sBSI and tBSI
values in the severe stenosis group were higher than those in the moderate stenosis group (P <<
0. 05). The CBF value, CBF ratio on the affected side and the healthy side, Montreal Cognitive
Assessment (MoCA) and Mini-Mental State Examination (MMSE) scores of the moderate and
severe stenosis groups were lower than those of the mild stenosis group, while the scores of the
severe stenosis group were lower than those of the moderate stenosis group (P<C0. 05). Receiver
operating characteristic (ROC) curve was drawn, and the results showed the area under the ROC
curve (AUC) of sBSI, tBSI, CBF on the affected side, and CBF ratio on the affected side and the
healthy side alone and in combination in evaluating mild to moderate and moderate to severe MCA
stenosis was all greater than 0.7, indicating moderate evaluation value, with the best evaluation
value by combination. Conclusion qEEG combined with ASL perfusion imaging has high
evaluation value for unilateral MCA stenosis, and can accurately reflect the degree of MCA
stenosis.
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Figure 1
MCA stenosis

Imaging manifestations of unilateral
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Table 1 Comparison of qEEG, ASL perfusion imaging parameters and cognitive function scores
(x+s)

215 i1 %% DTABR sBSI tBSI B CBF {4 (mL + 100 g~! « min~1)
BREERAENR 28 0.62+0.09 0.08040.048 0.096+0.006 33.45+4.24
rh B A 4H 32 0.65240.10 0.116+0.024 0.103+0.006 * 28.7244.40"
EERAEN 22 0.68+0.10 0.12840.010* # 0.11040.007 * # 24.22+4.18" 7

F1{d 2.589 15.796 38.524 28.846

P A 0.081 <<0.001 <0.001 <0.001

451 %L B CBE R il MoCA #43 (43 MMSE 943 (43)

(mL + 100 g~ ! « min~1) CBF g

B2 A 4 28 55.10£6.62 0.60240.10 26.5342.40 27.5242.34
b B A 40 32 53.2146.50 0.5340.07" 23.84+3.76 24.23+3.72"
EERAEN 22 52.74+6.57 0.454+0.08" 7 20.26+3.88* 7 20.84+4.02" 7

F {4 0.958 22.605 21.003 23.769

P i 0.388 <<0.001 <0.001 <0.001

x PAH<C0.05 SRERAEHILE £ P H<<0.05 5 A4 L (SNK-¢ K56
R 2 QFEG Bt ASL EiF &35 F E MCA 3£ & Wit &M1&

Table 2 Evaluation value of qEEG combined with ASL perfusion imaging for mild to moderate MCA stenosis

30 A5 it AUC 95%CI P d Cut-off & S HURSE FAREE 1
sBSI 0.727 0.591~0.863 0.003 0.109 0.656 0.679 0.335
(BST 0.728 0.598~0.857 0.003 0.100 0.594 0.786 0.380
& CBF {4 0.757 0.632~0.881 0.001 29.240 0.687 0.750 0.437
5 @ CBF i 0.712 0.577~0.847 0.005 0.565 mL + 100 g~ ! *« min~! 0.594 0.679 0.273
BA 0.766 0.643~0.889 <<0.001 — 0.750 0.714 0.464

%R 3 OEEGBXH ASL EER G HEE MCA $kE T M E

Table 3 Evaluation value of qEEG combined with ASL perfusion imaging for moderate to severe MCA stenosis

ey 46 A% AUC 95%CI P14 Cut-off {8 S TR EAReE iR
sBSI 0.751 0.621~0.881 0.002 0.127 0.636 0.750 0.386
tBSI 0.788 0.661~0.916 <<0.001 0.106 0.727 0.688 0.415
Al CBF 4 0.795 0.669~0.922 <0.001 24.855 0.636 0.781 0.417
5 {d M CBF H 0.795 0.670~0.920 <<0.001 0.485 mL + 100 g~ ! * min~! 0.727 0.719 0.446
A 0.837 0.722~0.951 <0.001 — 0.727 0.750 0.477
1.0 Z 1.0 =
AT SBST = SBST
. 4 —tBSI P —tBSI
HANCBPE 0.8 ABMCBRE
R TR 7 S5 MICBF L £
NET e
ZER 1 0-6 4 pE
, /
®o.4r[//
0.2f
-
0.0 0.2 0.4 0.6 0.8 L0 0.0 0.2 0.4 0.6 08 1.0
1-HER IR
B 2 oEEGEAH ASL EER G E MCA BREMIEM Bl 3 oEEGEXH ASL EEMRGITHEE MCA BREMIEM
& &
Figure 2 Evaluation value of qEEG combined with ASL Figure 3 Evaluation value of qEEG combined with ASL

perfusion imaging for mild to moderate MCA stenosis perfusion imaging for moderate to severe MCA stenosis
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