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Clinical Study of Blood Flow Velocity Using Transcranial Doppler Ultrasound on Cerebral
Arteries in Dizziness Patients

Hee-Yong Lim, Bong-Suk Kim, Jung-Han Oh, Dong-Woo Kim, Bin-Hye Choi, Woo-Seok
Jang, Young-Ho Seo, Dae-Yong Son*, Joon-Seok Byun

Department of Intemal Medicine, College of Oriental Medicine, Daegu Haany University, Daegu, Korea
Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Daegu Haany University, Daegu, Korea™

Objectives : This study was designed to research whether transcranial doppler ultrasound(TCD) can yield a suitable
diagnosis or prognosis for dizziness.

Methods : To evaluate the blood flow, we measured the mean velocity(Vm), peak systolic velocity(Vs) and pulsatility
index(PI) of the middle cerebral artery(MCA), vertebral artery(VA) and basilar artery(BA) in 54 dizziness patients and 44
normal subjects. To investigate the difference between dizziness patients and normal subjects, we selected 54 dizziness
patients diagnosed normal by Brain MRI, and 44 normal subjects who did not have any symptoms of hyperlipemia,
hypertension, diabetes melitus, heart disease, or smoking, diagnosed normal by Brain MRIL 30-69 year olds were divided into
30-49 year olds, 50-59 year olds and 60-69 year olds.

Results : In normal subjects, there was a significantly higher Vm, Vs in the MCA and BA, and Vs in the VA of female
subjects, and there was a significant difference in PI in the MCA and BA increasing with age. In comparison with normal
subjects, dizziness patients had a significantly lower Vm in the BA. Male dizziness patients had significantly lower PI in the
MCA. 30-49 year olds had significantly lower Vm in the BA.

Conclusions : The significant difference in blood flow velocities in the BA between dizziness patients and normal subjects
suggests that dizziness is related to blocking of blood flow in the BA and that diagnosis and prognosis can be made through
TCD. More detailed study of dizziness patients will be needed.

Key Words: dizziness, TCD, the blood flow velocity, BA, blocking of the blood flow
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Table 1. General Characteristics of Dizziness Patients and Normal Subjects

Characteristics Dizziness(n=54) Normal(n=44) p-value
Male(n=39) 25 14 0.145
Female(n=59) 29 30
Age Mean+SD
Male 51.48+8.79 5521+7.27 0.186
Female 54.31+10.04 50.03+£7.84 0.075
Total 53.00£9.50 51.68+7.97 0.465
Age Group 0.055
30-49(n=45) 26 19
50-59(n=27) 10 17
60-69(n=26) 18 8
Age Mean+SD
30-49 44.53+3.56 4421+1.75 0.687
50-59 54.30+2.79 54.05+3.15 0.843
60-69 64.50+2.89 64.37+3.20 0.922
t}. Probe2) 9x]+= MCA7} 50-60mm depth, VAZ} < A3yt 2182 pvaluer} 0.05 njgkel AL
60-70mm depth, BA7} 80-90mm depth2 3}o] X &%) £9A4 9= Ae = FAUT
3 ﬁ% £ % (Mean Velocity, ©| 8t Vm), 273 o)
¥ B4 (Peak Systolic Velocity, ©]3} Vs), G @4l% . AR

) A 4*(Pulsatility Index, ©]3} PDE &% O}‘M—L’
g9 o] 23 %] % Doppler A 57} 743 A
HolH #97ks] BREEE Aol7h gk
Sl #4 3 A%ckn Adnes Fois
Asel WREEE 24T F 2 & Asln,
AR}z S’J}E fel7) ekl BE e A
ZIAF 190el 93 AJf 5 U th Vm, Vs, PI=
computerized programel] ]3] AF o2 Al4tE Gl
o, Vin¥} Vse 427k HFAE AHS31 3L, Pl
o X)) 2AB AN,

m
e K

ruﬁuimoéﬂ'r,ﬂ

-lH:éli

3.8

B 3] EAA & SPSS for windows 11.0& o}
£310] Haol Slel 7H2te] SBMCA, VA, BA
WE Vm, Vs, PI2] o] w2 W3lE Yoty 9
s ARe TYNSE, 99 2HhE FENGE
)\P%Q(ANOVA)_Q.E BASHE, 1 9 T

Rl
L
L

l‘

2
=
Bl Mz

Independant t-test, Pearson’ s chisquare test

1. Makze| Mol 2 EFSTe Plol vl
Aol Ado| WmE TCD A2 3}, MCAS} BA
A FAd H8) A4 Vm, Vs7F F94 $A
7betd 1, VAAIA & dAdol wd oAl Vs7t
9)A] 9l A Z7}319] ) (Table 2).

l‘l

°l
5
o
[e]Ye)
T

CHMTO Aol mE HREES Ple v
E D A2 T, MCASH BA
9 P/} 439 Fvlel bt %94 QA S71ek
}(Table 3).

A7) H]8 BAY Vmeo] F2jA o)\7.“
(Table 4).



Table 2. Comparison of Mean Value between Male and Female Subjects (in Nomal Subjects)

Male Female p-value
Vm 429141058 50.46+11.87* 0.049
MCA Vs 7277+£11.87 93.76£17.45" 0.000
PI 0.88+0.14 0.81+0.14 0.140
Vm 24.97+8.95 27.78+7.35 0.279
VA Vs 59.271+547 65.65+9.19* 0.021
P1 1.20+0.29 1.124+0.27 0.427
Vm 32.75+9.79 41.19£11.28* 0.021
BA Vs 64.94+8.03 72.19+10.93* 0.032
Pl 1.11+045 0.94+0.25 0.225
Vm : Mean Velocity
Vs : Peak Systolic Velocity
Vd : End Diastolic Velocity
PI : Pulsatility Index; Vs-Vd/Vm.
* Statistically significant compared with male subjects(* : p<0.05)
*Statistically significant compared with male subjects(': p<0.01)
Values of velocities are mean+SD.(cim/sec)
Table 3. Age Groups Mean Value (in Normal Subjects)
Age 30-49 50-59 60-69 F-value p-value
Vm 51.71+£11.01 47.80£10.66 39.92+13.65 3.029 0.059
MCA Vs 91.56+15.91 86.18+20.43 78.36+19.36 1.485 0.238
PI 0.81+0.12 0.79+0.11 1.01+0.12" 9.336 0.000
Vm 2822+799 27.58+8.14 2223+6.06 1784 0.181
VA Vs 66.84+9.24 62.14+7.36 59.10+7.80 2.877 0.068
Pl 1.13+0.18 1.10£0.38 1.29+0.20 1.402 0.258
Vm 41.18+11.45 39.07+12.09 30.92+6.68 2.460 0.098
BA Vs T1.71+11.26 70.25+10.48 64.75+8.34 1.254 0.296
PI 092+0.28 0954032 1.264+0.37* 3.341 0.045
* Statistically significant compared between age groups(* : p<0.05)
*Statistically significant compared between age groups(': p<0.01)
Values of velocities are mean=+SD.(cm/sec)
Table 4. Comparison of Mean Value between Dizziness Patients and Normal Subjects
Dizziness Normal p-value
Vm 47.18+8.29 43.06+£11.90 0.682
MCA Vs 83.95+15.83 87.08118.59 0.370
PI 0.83£0.13 0.84+0.14 0.768
Vm 26.69+7.86 26.88+7.90 0.906
VA Vs 63.53+8.17 63.62+8.66 0.959
PI 1.18+0.29 1.15£028 0.573
Vm 32.70+11.32% 3850+11.43 0.014
BA Vs 67.81+8.55 69.88+10.57 0.298
PI 1.04+0.23 1.00+0.33 0.455

* Statistically significant compared with normal subjects(* : p<0.05)
Values of velocities are mean +SD.(cm/sec)
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Table 5. Comparison of Mean Value between Male and Female Subjects

Male Female p-value
Vm 45.61+9.48 48.87+10.25 0.116
MCA Vs 7741+13.97 90.61+17.06" 0.000
PI 0.81+0.13 0.84+0.14 0.315
Vm 25.58+8.27 27.57+7.50 0222
VA Vs 61.02+8.37 65.25+7.97* 0.013
Pl 1.18+0.25 1.15+0.30 0.626
Vm 30.57+10.42 38.44+11.48" 0.001
BA Vs 66.00+8.55 70.56+9.75* 0.019
PI 1.09+0.33 0971023 0.073
* Statistically significant compared with male subjects(* : p<0.05)
*Statistically significant compared with male subjects(’: p<0.01)
Values of velocities are mean +SD.(cm/sec)
Table 6. Comparison of Mean Value between Dizziness Patients and Normal Subjects (in Male Subjects)
Dizziness Normal p-value
Vm 47.13+8.66 429111058 0.186
MCA Vs 80.00+14.60 72.77+11.87 0.123
PI 0.78+0.10* 0.88+0.14 0.012
Vm 25.93+£8.03 24.97+8.95 0.735
VA Vs 62.01+9.59 59.27+547 0.334
PI 1.18+0.24 1.20+0.29 0.796
Vm 29.35+10.75 32.75+9.79 0.335
BA Vs 66.59+8.93 64.94+8.03 0.571
Pl 1.08+0.26 1.11£045 0.789
* Statistically significant compared with normal subjects(* : p<0.05)
Values of velocities are mean+SD.(cm/sec)
Table 7. Comparison of Vm between Dizziness Patients and Normal Subjects by Age Group
Dizziness Normal p-value
30-49 48.88+7.30 51.71+11.01 0.306
MCA 50-59 47.41+6.94 47.80+10.66 0918
60-69 44.61+9.95 39.92+13.65 0.332
30-49 29.15+8.15 28.22+799 0.703
VA 50-59 23.64+4.39 27.58+8.14 0.115
60-69 24.84+8.14 22.23+6.06 0.427
30-49 33.13+10.06* 41.18+1145 0.016
BA 50-59 35.59+1391 39.07+£12.09 0.500
60-69 3047+11.75 30.92+6.68 0.902

*Statistically significant compared with normal group(* : p<0.05)
Values of velocities are mean +SD.(cm/sec)
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