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Clinical study on microembolic signals monitored by transcranial Doppler
ultrasonography in acute ischemic stroke
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[Abstract] Objective To explore the correlation between microembolic signals (MES) in
middle cerebral artery (MCA) and the occurrence of acute ischemic stroke and also evaluate the clinical
effect of single and dual antiplatlet therapy. Methods A total of 129 cases with acute ischemic stroke
were tested by transcranial Doppler (TCD) ultrasonography to detect MES. Univariate and multivariate
Logistic regression analysis were adopted to analyze and screen the positive risk factors for MES.
Medication effects and prognosis were evaluated by treatment of aspirin and combination therapy of
aspirin and clopidogrel. Results Among 129 patients, 42 patients (32.56% ) were detected MES
positive. According to Logistic regression analysis, hyperlipidemia was the independent risk factor of
patients with MES positive (OR = 0.335, 95%Cl: 0.147-0.764; P = 0.009). After antiplatelet treatment,
the disappearence rate of MES was higher in the dual - therapy treatment group than that in the
monotherapy group (x° = 16.701, P = 0.000). The NIHSS score decreased significantly after 14 d of
treatment in both groups (P =0.000). The decrease of NIHSS score in dual-therapy group was more than
that in monotherapy group (P = 0.025). It proves the effectiveness of antiplatelet treatment and the
advantage of dual antiplatelet is superior to single antiplatelet. Conclusions This study demonstrated
that hyperlipidemia is the independent risk factor for MES positive detected by TCD and dual-therapy
can inhibit the formation of MES and improve the recent prognosis.
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Table 1. Comparison of general data between MES
positive patients and MSE negative patients

MES positive MES negative X’ or ¢

Lz (N =42) (N=87) ol valiE
Sex [case (%)] 1.704  0.192
Male 19 (45.24) 50 (57.47)
Female 23 (54.76) 37 (42.53)
Age 66.33+9.22  67.30+9.12 -0.562 0.575
(x +s, year)
NIHSS 8.45+2.51 7.57+2.78 1.732 0.086
(x s, score)
Hypertension 25 (59.52) 39 (44.83) 2.447  0.118
[case (%)]

Diabetes
[case (%)]
Hyperlipidemia 32 (76.19)
[case (%)]

14 (33.33) 26 (29.89) 0.157  0.692

45(51.72)  7.047  0.008

Two-sample ¢ test for comparison of age and NIHSS, and x° test of
comparison of others. NIHSS, National Institutes of Health Stroke

Scale, 3% [# [ 7. T4 ffF 7% B 46 rp i
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Table 2.
risk factors for MES positive

The univariate Logistic regression analysis of

Variable b SE Waldy Pvalue ORvalue OR95%CI
Sex -0.405 0404 1.009 0315  0.667 0.302-1.471
Age 20.014 0.023 0372 0542 0986 0.943-1.031
NIHSS 0.149 0079 3528 0.060 1.160 0.994-1.355
Hypertension  -0.663 0407  2.651  0.103  0.516 0.232-1.144
Diabetes 0438 0419 1.089 0297  0.646 0.284-1.469

Hyperlipidemia -1.129 0.439 6.616  0.010  0.323 0.137-0.764

NIHSS, National Institutes of Health Stroke Scale, 3¢ [E [ 37 T 4=
WFFE B 26 i R

R4 PHUUEXGLR IR IT TS M2 DI RERY HL AR
(x+s,PF5)

Table 4. Comparison of nerve functions before and after
treatment between 2 groups (x +s, score)

Group N Before treatment After treatment
Single anti-platelet 21 7.86+2.59 6.57 +3.60
Dual anti-platelet 21 9.05+2.33 3.00+1.34

R3O GO TR B G R 2 A T vk 2 B R Logistic
[l 15 43 #
Table 3.
analysis of risk factors for MES positive

The forward multivariate Logistic regression

Variable b SE  Wald x> Pvalue ORvalue OR95%CI

Hyperlipidemia -1.094 0.421  6.753  0.009  0.335 0.147-0.764

Constant 0.753 0.581 1.680  0.195

RS PHUAEWPUA B E IR IT IS B2 T Re i A
IR T TR

Table 5. ANOVA for repeated measurement of
neurological functions in dual - therapy and monotherapy
groups before and after treatment

Source of variation SS df MS F value P value
Treatment 29.762 1 29.762  5.460  0.025
Time 282.333 1 282.333 35.224  0.000

Treatment X time 119.048 1 119.048 14.852  0.000
Error between groups 218.048 40 5.451
320.619 40 8.057

Error within group
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HA T WIZFAHEAR  optical coherence tomography(OCT)
I B 5 43 26 12310

International Classification of Disease-10(1CD-10)
o 1 PR A 27 5 A 0 R 2 TR 2

International Federation of Clinical Chemistry and

Laboratory Medicine(IFCC)
[E Briz S22 4 Movement Disorder Society(MDS)
DU IR AR 4k 2

Hamilton Depression Rating Scale(HAMD)
AR intranuclear inclusions(INIs)
KRz E A
LU MIUTRE S erythrocyte sedimentation rate( ESR)
JAT I BIZE 4R posterior cortical atrophy(PCA)
JE3ZE Bk posterior communicating artery(PCoA )
BEHIBA L S succinate dehydrogenase(SDH)
A% Clock Drawing Test(CDT)
R U A T g Ji IR — A R

nicotinamide adenine dinucleotide-reduced(NADH)
5] % - 18 8142 echo planar imaging( EPT)
[F1 3z BF A echo time(TE)
Glasgow it #®  Glasgow Coma Scale(GCS)

B T 4 W in) 1 2 ) W 4
Hopkins Verbal Learning Test(HVLT)

LB myo-inositol (mI)
WUEZ  creatine(Cr)
WUBR I EE  creatine kinase(CK)

ribonucleoprotein(RNP)

INTE.

WUER W B[] T/ creatine kinase isoenzyme MB(CK-MB)
HFERREMLEZEDHT voxel-based morphometry(VBM)
W REL  number of excitation(NEX)
YR il [T 2 £ 000
SMERMKZEAE  acute coronary syndrome(ACS)
TR A8 JE 37 1 2 >0 0

California Verbal Learning Test(CVLT)

TIN5 R S R R R M 20 2 BF 5 i

Montreal Neurological Tnstitute( MNT)
N-FJE-D- KA 2R N-methyl-D-aspartate(NMDA)
B AL metaiodobenzylguanidine(MIBG)
a7 W1 [ B A 2 05 4 5 1%

Mini-International Neuropsychiatric Interview( MINI)
] 2 B AE R A A ok

Mini-Mental State Examination( MMSE)
KB BN, sympathetic skin response(SSR)

stimulated echo acquisition mode(STEAM)

MR LT 4E R B 11 glial fibrillary acidic protein(GFAP)
25551 desmin(Des)

HEAT 1 22 kb 1 5
progressive multifocal leukoencephalopathy(PML)

AT P EYEBRIE progressive supranuclear palsy(PSP)

2GR transcranial magnetic stimulation( TMS)

2 2 #)75 transcranial Doppler(TCD)

2530 bk P D) B AR 2 3 4 T AR AT 0l 4 T Y
Carotid Revascularization using Endarterectomy or Stenting
Systems (CaRESS) study



