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Abstract

Comparison of Cerebral Blood Flow between Patients with Metabolic Syndrome and
Normal Group to Evaluate Diagnostic Value of Transcranial Doppler Ultrasound

Eun-Jin Um, Woo-Rham Park, Ju-Sung Kim, Beom-Joon Lee, Byung-Jo Na

Department of Internal Medicine, Kang-Nam Korean Hospital, College of Oriental Medicine Kyung-Hee University, Seoul, Korea.

Objectives
The purpose of this study was to evaluate diagnostic value of Transcranial Doppler Ultrasound about risk
factor of stroke by comparing blood flow between patients with metabolic syndrome(MS group) and Normal
group.

Methods
62 metabolic syndrome patients and 106 healthy adults were selected who had no cerebrovascular diseases,
cardiovascular diseases and other systemic disecases. We measured the mean velocity(Vm), peak systolic
velocity(Vs) and pulsatility index(PI) of MCA, ACA, PCA, VA, ICA in two groups using TCD. All subjects
were divided by gender and age.

Results
In comparing Ms group with normal group, Vm in the MCA, ACA, PCA, ICA and Vs in the MCA, ICA
were lower in MS group. In all vessels, PI of MS group were higher than that of Normal group. In all vessels,
Vm and Vs revealed negative correlation with age and PI revealed positive correlation with age.
In 20-39 year olds, there was decrease in the Vs and Vm and increase of PI of MS group in comparison
with normal group. There was significant difference in the Vm of PCA, ICA, Vs of MCA, PCA, ICA and
PI of MCA, ACA. In 40-59 year olds, Vm in the MCA, ACA, ICA and Vs in the MCA, ACA were lower
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in MS group. PI in the MCA, ACA, PCA, ICA were higher in MS group. In 60-79 year olds, Vm of MCA,
PCA, ICA was decreased in MS group than Normal group with no statistical signification. Vs in the MCA

was lower and PI in the PCA was higher in MS group.
In male, Vm of PCA and Vs of MCA were lower and PI of MCA, ACA, PCA, ICA were higher in MS
group. In female, Vm of MCA, PCA, ICA and Vs of MCA, ICA were lower and PI of ACA, PCA, VA,

ICA were higher in MS group.

Conclusions

The significant difference in Vm, Vs, PI between MS group and normal group suggests hemodynamic

disorder. Screening and prognosing high risk group can be done through TCD and this can be used to prevent

stroke. More detailed study will be needed.
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Table 1, Sex and Age Distribution of Normal Group and MS Group

Normal (n=106) MST (n=62) P-value
No % NO %
) Male 52 49.01 31 50.00 0517
s¢ Female 54 50.94 31 50.00
20-39 19 18.52 10 16.13 0350
age 40-59 68 64.15 35 56.45
60-79 19 17.92 17 27.42

MSt : Metabolic Syndrome

Values are presented as the mean + standard deviation.
Statistical significant was calculated by Chi-square test
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Table 2, Comparison of TCD Findings between Normal Group and MS Group (cm/sec)

Normal (n=106) MST (n=62) P-value
MCA 62.16+13.84 53.50+11.67 <0.001**
ACA 57.16+£11.10 52.90+10.13 0.014*
Vm PCA 30.92+4.13 29.194+3.69 0.007%**
VA 36.16+8.92 34.14+8.53 0.151
ICA 43.2349.05 39.32+6.73 0.004**
MCA 89.12+17.24 72.64+13.77 <0.001**
ACA 80.30+16.39 76.47+14.07 0.126
Vs PCA 44.35+6.11 44.06+6.51 0.767
VA 51.65+£12.27 48.53+11.58 0.106
ICA 61.65+12.21 58.06+8.52 0.027*
MCA 0.73£0.17 0.81+0.13 0.001%**
ACA 0.71£0.10 0.78+0.12 <0.001**
PI PCA 0.75+0.10 0.86+0.23 <0.001**
VA 0.74+0.15 0.79+0.13 0.016*
ICA 0.71£0.12 0.79+0.14 <0.001**

MST : Metabolic Syndrome

Vm: Mean Velocity, Vs: Peak Systolic Velocity, PI: Pulsatility.
Values are presented as the mean =+ standard deviation.
Statistical significant was calculated by Independent T-test.

(*: p < 0.05, **: p < 0.01)



90 d2Fl 2|

[= il

Table 3. Correlations of Measured Vm, Vs, Pl with Age in Total Group, Normal Group and MS Group.

Total (n=168) Normal (n=106) MSt (n=62)
R P-value R P-value R P-value
MCA -0.381 <0.001%** -0.359 <0.001** -0.329 0.009**
ACA -0.298 <0.001** -0.304 0.002** -0.214 0.095
Vm PCA -0.222 0.004** -0.257 0.008** -0.063 0.632
VA -0.232 0.002** -0.302 0.002** -0.061 0.640
ICA -0.302 <0.001** -0.339 <0.001** -0.123 0.342
MCA -0.341 <0.001%** -0.333 <0.001** -0.218 0.089
ACA -0.227 0.003** -0.255 0.008** -0.120 0.353
Vs PCA -0.012 0.881 -0.116 0.237 -0.170 0.185
VA -0.143 0.065 -0.208 0.033* -0.034 0.791
ICA -0.272 <0.001** -0.323 0.001** -0.082 0.525
MCA 0.276 <0.001%** 0.225 0.020* 0.290 0.022*
ACA 0.338 <0.001** 0.289 0.003** 0.323 0.010*
PI PCA 0.241 0.002** 0.126 0.197 0.280 0.027*
VA 0.520 <0.001** 0.531 <0.001** 0.451 <0.001**
ICA 0.292 <0.001** 0.237 0.015* 0.282 0.062

MST : Metabolic Syndrome

Vm: Mean Velocity, Vs: Peak Systolic Velocity, PI: Pulsatility.

Values are presented as the mean + standard deviation.

Pearson's correlation coefficient was calculated between age and Vm, Vs, PL

(*: p < 0.05, **: p < 0.01)
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Table 4. Comparison

of TCD Findings between Normal Group and MS Group Aged 20—39's(cm/sec)

Normal (n=19) MS*T (n=10) P-value
MCA 68.58+11.86 62.60+8.89 0.174
ACA 61.87+11.14 59.15+10.50 0.530
Vm PCA 32.55+5.05 28.55+2.30 0.007**
VA 40.76+9.33 36.85+8.40 0.277
ICA 46.87+7.85 40.45+4.06 0.023*
MCA 97.71£17.43 82.45+9.88 0.006**
ACA 86.16+17.29 85.35+11.85 0.896
Vs PCA 46.37+6.99 42.05+3.94 0.043*
VA 57.13+£12.81 51.45+8.81 0.222
ICA 67.92+11.71 59.90+5.91 0.021*
MCA 0.73£0.11 0.80+0.06 0.024*
ACA 0.68+0.10 0.77+0.08 0.015*
PI PCA 0.75+0.10 0.80+0.09 0.224
VA 0.66+0.20 0.77+0.12 0.108
ICA 0.72+0.12 0.76+0.08 0.281

MST : Metabolic Syndrome

Vm: Mean Velocity, Vs: Peak Systolic Velocity, PI: Pulsatility.
Values are presented as the mean =+ standard deviation.
Statistical significant was calculated by Independent T-test.

(*: p < 0.05, **: p < 0.01)

Table 5, Comparison of TCD Findings between Normal Group and MS Group Aged 40—59's(cm/sec)

Normal (n=68) MST (n=35) P-value
MCA 62.76+13.51 51.884+10.80 <0.001**
ACA 56.95+11.37 50.96+10.23 0.010%*
Vm PCA 30.91+3.81 29.904+3.50 0.190
VA 35.55+8.86 33.47+8.24 0.251
ICA 43.54+9.42 39.67+6.85 0.034*
MCA 88.97+16.73 70.43+£13.01 <0.001**
ACA 79.67+£16.83 72.79+13.76 0.040*
Vs PCA 43.83+5.70 43.99+5.50 0.895
VA 50.29+12.37 47.50+11.84 0.273
ICA 61.27+£12.30 58.24+8.55 0.148
MCA 0.69+0.08 0.78+0.10 <0.001**
ACA 0.70+0.08 0.75+0.13 0.024*
PI PCA 0.73£0.10 0.81+0.15 0.005**
VA 0.724+0.10 0.76+0.11 0.050
ICA 0.69+0.11 0.784+0.14 <0.001**

MST : Metabolic Syndrome

Vm: Mean Velocity, Vs: Peak Systolic Velocity, PI: Pulsatility.
Values are presented as the mean =+ standard deviation.
Statistical significant was calculated by Independent T-test.

(*: p < 0.05, **: p < 0.01)
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Table 6, Comparison of TCD Findings between Normal Group and MS Group Aged 60—79's(cm/sec)

Normal (n=19) MST (n=17) P-value
MCA 53.55+13.21 51.47+12.82 0.635
ACA 53.18+8.60 53.24+8.63 0.631
Vm PCA 29.34+3.79 28.09+4.49 0.658
VA 33.74+£7.43 33.9149.35 0.951
ICA 38.47+6.88 37.94+7.77 0.978
MCA 81.05+15.55 70.24+14.89 0.041*
ACA 76.68+12.78 78.82+13.71 0.631
Vs PCA 44.21+6.50 45.38+9.16 0.658
VA 51.03+£10.28 48.94+12.70 0.590
ICA 56.71%£10.06 56.62+9.87 0.978
MCA 0.86+0.32 0.87+0.18 0.935
ACA 0.77+£0.11 0.83+0.10 0.078
PI PCA 0.79+0.10 0.98+0.35 0.045%*
VA 0.87+0.17 0.86+0.14 0.850
ICA 0.78+1.44 0.83+0.17 0.319

MST : Metabolic Syndrome

Vm: Mean Velocity, Vs: Peak Systolic Velocity, PI: Pulsatility.

Values are presented as the mean =+ standard deviation.
Statistical significant was calculated by Independent T-test.

(*: p < 0.05, **: p < 0.01)
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Table 7. Comparison of TCD Findings in Male between Normal Group and MS Group (cm/sec)

Normal (n=52) MSt (n=31) P-value
MCA 57.88+11.61 53.92+10.53 0.124
ACA 55.30+10.16 51.95+8.35 0.124
Vm PCA 29.88+3.40 27.60+3.95 0.013*
VA 32.47+6.67 30.61+£7.33 0.240
ICA 38.27+4.87 38.05+5.64 0.851
MCA 84.70+15.68 73.37+14.25 0.001**
ACA 78.40+15.33 74.94+12.91 0.294
Vs PCA 43.254+6.53 41.82+5.98 0.324
VA 46.7249.84 44.68+11.30 0.389
ICA 55.04+7.80 56.26+7.60 0.489
MCA 0.71£0.10 0.80+0.12 <0.001**
ACA 0.71+0.10 0.76+0.11 0.037*
PI PCA 0.74+0.11 0.82+0.16 0.006**
VA 0.74+0.15 0.77+0.12 0.386
ICA 0.71+0.14 0.78+0.13 0.025*

MSt : Metabolic Syndrome

Vm: Mean Velocity, Vs: Peak Systolic Velocity, PI: Pulsatility.
Values are presented as the mean + standard deviation.
Statistical significant was calculated by Independent T-test.

(*: p < 0.05, **: p < 0.01)

Table 8, Comparison of TCD Findings in Female between Normal Group and MS Group (cm/sec)

Normal (n=54) MST (n=31) P-value
MCA 66.28+14.65 53.08+12.86 <0.001**
ACA 58.94+11.77 53.85+11.71 0.058
Vm PCA 31.944+4.04 30.21+£3.26 0.046*
VA 39.7149.43 37.67+£8.26 0.316
ICA 48.01+9.59 40.60+7.54 <0.001**
MCA 93.37+17.74 71.90+13.47 <0.001**
ACA 82.12+17.31 78.00+£15.19 0.273
Vs PCA 45.4245.52 46.29+6.33 0.507
VA 56.40+12.58 52.39+10.69 0.139
ICA 68.00+£12.35 59.8749.11 0.002%*
MCA 0.75+0.21 0.81+0.13 0.115
ACA 0.70+0.09 0.79+0.12 <0.001**
PI PCA 0.75+0.09 0.89+0.27 0.010%*
VA 0.73+0.16 0.81+0.13 0.013*
ICA 0.71+0.98 0.82+0.16 <0.001**

MST : Metabolic Syndrome

Vm: Mean Velocity, Vs: Peak Systolic Velocity, PI: Pulsatility.
Values are presented as the mean =+ standard deviation.
Statistical significant was calculated by Independent T-test.

(*: p < 0.05, **: p < 0.01)
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