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Comparison of Peripheral Blood Flow in Post-Stroke Hemiparetic
Patients and Normal Person with Doppler Ultrasonography

Deok Jin Han, Chang Ho Bang, Sergey Kim', Young Min Bae', Sae Ron Shin®, Chung Yong Yang™, In Lee+

Department of Internal Medicine, School of Oriental Medicine, Wonkwang University,
1:SOI KOREA Center, Korea Electrotechnology Research Institute,
2: Department of Family Medicine, Wonkwang University School of Medicine,
3: Department of Physical Medicine and Rehabilitation, Wonkwang University School of Medicine,
4 : Institute of Wonkwang Medical Science

Stroke is usually associated with the cerebral blood flow of the central nervous system. However, studies
concerning the effects of neurologic sysmptoms induced from stroke on the peripheral blood flow has not taken place
sufficiently. To ascertain the feasibility of a blood flow meter adopting to use doppler ultrasonogrphy, under the prospect
that hemiparesis induced from stroke may have effect on the peripheral blood flow, the peripheral blood flow velocity was
observed. The control group made up of healthy people without any factors capable of effecting the peripheral blood flow
velocity, and patient group which consist of hemiparetic people induced from stroke, were recruited. Volumes of
recruitment are 21 persons in the patient group, and 29 persons in the control group, but the final numbers of people
are 17 and 21 respectively because of the inconsistancy in the method of the test. The non-invasive method of Doppler
effect of Ultrasound was used to measure the blood flow velocity. The blood flow velocity in the peripheral part of left
and right fourth fingers:dorsal branches of proper palmar digital artery to dorsum of distal phalanges, was measured in
the control group and patient group through Doppler Ultrasound. In comparison of the control group and the patient
group, the systolic blood flow velocity from the peripheral part of the upper extremity was lower in the patient group than
that of the control group. According to such results, it is concluded that hemiparesis induces the reduction of the

peripheral blood flow velocity in the systolic phase.

: peripheral blood flow, hemiparesis, stroke, doppler ultasound
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9] arteriole$ & X2 =33 A(Fig. 1). FHA YEbS
234 2AE Fol7] 93 /AT dHA7ATAY

7) 8% vhdl 1919 AAA ofe FaAEgon, 7u Ryl 7
Wed) g duE AT LU B

Radiat artery —-3_ |

Fig. 1. Arteries of a hand. The velocity in the peripheral part of left and right
fourth fingers: dorsal branches of proper palmar digital artery to dorsum of distal
phalanges, was measured.
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f27 2L HEFTAA 22 nAEHe dFS =2 %2
=3 N2 Z39Y $AS 5L dF S g Ft
380 Z Vas, Vam, Vakd, Qas, Qams ©]1e 0, o] & E3}o]
dF &£=HIQl PL RIZ ALtead. Ve A8 $%(linear

velocity) & 9Jv]sta @917} em/ 22 E71HH, Qv AF
(volume velocity)& 9 7|st] @97} mi/Eo2 %7|E

Vas= 45 7](systolic) 9] 4
3til, Vam2 @& gage average velocityE W] &tH, Vakde
o] k7] (diastolic)9] outlet velocityS <] 7| gt}

Qas= Vasét #AMSE AHo 2 379 B AH $2&
ou) &}, Qam Vam¥t A /E 02 gage Bt A% £
£ ou|g}

% (average velocity)E V]

PI (pulsatility index)= =
7] @R&ERS A5 ¥E YREEE U
(resistance index) = AFAFE 57 F
&£x9 A5 57 REEE UFo] 7

LA A 2ol g, HEFTAAA o
o AZ AolE, HETY H¢S

Aupr]|Z3te] 2pol & Hrhskal EAsH3

% /‘]'9”0}":1 ﬁ/‘] o}%ilil—
= 9 gukA 51"‘0% v aet7] s A
A AAEE &, x2 AF EE Student’s t-testS o]-&
7 5 3

W xzwd HEFT] BT

Hl S 3te] Student t-testS AR8-3F3 2 u:] QoA
o ®lash, HEFTe) vhHISH A=9 HluE 918k paired
ttestS o] &3t TA T4 Fo4 A 23—8— p#kel 0.05 w] gk
Y BF FASHE Folsitta AAsA

jih)
1)

1. A Ak AFALS A 54
&2 219 (210, o:11), HEFTS 175 (113, o4)0]
21231, Hzre HadHe 5754, HEFTY HrdEe
244 A th(Table 1). 449 DA A T ZF tithyrt £
% SATE BATh HEFTY 5A4S AHRAS W HEFY
Agsry 24 HAN 64.71%, HEE 3529% A°oH, olF ¥

(p>0.05, Table 1).

Table 1. General characteristics of subjects

Characteristics ~ Stroke (n = 17) ~ Control (n = 21) p-value
Age 61.24+ 7.22 5752 + 6.08 0.141
Sex (N, (%)) 0.070
Male 13 (76.47%) 10 (47.62%)
Female 4 (23.53%) 1 (52.38%)
Dominant hand
(N, (%) 0878
Right 16 (94.12%) 20 (95.24%)
Left 1 (5.88%) 1 (4.76%)
Stroke type
N, o) NA
Infarction 1 (64.71%) -
Hemorrhage 6 (35.29%) -
Hemiparesis NA
Right 8 (47.06%) -
Left 9 (52.94%) -

* p<0.05 analyzed by x2 or Student's t-test, NA: Not applicable

2 fxFA 2%, 9= JFg vlw

WEFAN 2 %7 Gl UF A33 920 SR
MmetEth $% 53999 Vam, Vakd, Qame] 3] 3
S8 2 e BYtHTable 2. TN 2 2448

A 9] 95.24% S TH(Table 1).

Table 2. Regional difference of blood flow parameters in finger of
healthy subjects

parameters right (n=21) left (n=21) p-value
Vas (cm/sec) 3.08+1.40 2.98+1.63 0.723
Vam (em/sec) 1.78+0.97 1.47+0.82 0.044+
Vakd (em/sec) 1.47+0.80 1.18+0.73 0.037+
Qas (mf/min) 1.45+0.66 1.40+0.77 0.682
Qam (mf/min) 0.84+0.46 0.69+0.39 0.044+
Pl 0.84+0.18 0.98+0.40 0.071
RI 0.55+0.07 0.59+0.10 0.065

+ p<0.05 by paired t-test Vas : Systolic velocity along the average velocity curve
Vam : Mean velocity along the average velocity curve Vakd : Diastolic velocity
along the average velocity curve Qas : Volumetric velocity in systolic along the
average Velocity curve Qam : Mean velocity along the average velocity curve Pl
: Pulsatility index RI : Resistance index
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Vam, Vakd, Qas, Qam #k¢] 9 3}Al Wokth(Table 3). ¥ &F T
A A$E AA 9 94.12% A H(Table 1).

Table 3. The comparison of blood flow parameters in fingers
between hemiparetic side and unaffected side in patients with stroke
hemiparetic side  unaffected side

parameters (n=17) (=17) p-value
Vas (em/sec) 2.14+1.48 3.10£2.31 0.035+
Vam (em/sec) 1.18+1.02 2.18+2.28 0.020+
Vakd (cm/sec) 0.97+0.90 1.49+1.36 0.043+
Qas (m¢/min) 1.01£0.70 1.46+1.09 0.035+
Qam  (mé/min) 0.56+0.48 0.87+0.75 0.042+

Pl 0.80+0.23 0.73+0.19 0.147

RI 0.53+0.10 0.51+0.09 0.243

* p<0.05 by paired t-test Vas : Systolic velocity along the average velocity curve
Vam : Mean velocity along the average velocity curve Vakd : Diastolic velocity
along the average velocity curve Qas : Volumetric velocity in systolic along the
average velocity curve Qam : Mean velocity along the average velocity curve
Pl : Pulsatility index RI : Resistance index

4. Q2T FagH HASFTY] WS BAnE S vl
7} Jr e g 2T FH4S5 B

I HEFT IS P S stk g2 vlE HE

9 Vas, Vam, Qas, Qamo] f+3}A] 743} A th(Table 4).

Table 4. The comparison of blood flow parameters in fingers
between both sides of healthy subjects and hemiparetic side of
stroke patients

parameters stroke (n=17) control (n=42) p-value

Vas (em/sec) 214148 3.08+1.51 0.021+
Vam (em/sec) 1.18+1.02 1.64+0.91 0.066"
Vakd (em/sec) 0.97+0.90 1.35+0.77 0.085
Qas (m¢/min) 1.01£0.70 1.45+0.71 0.021+
Qam (m£/min) 0.56+0.48 0.77+0.43 0.066"
Pl 0.80+0.23 0.90+0.32 0.185

RI 0.53+0.10 0.57+0.09 0.102

» p<0.05 by Student's t-test + p=0.66 are represented the value of statistically
borderline ranges Vas : Systolic velocity along the average velocity curve Vam :
Mean velocity along the average velocity curve Vakd : Diastolic velocity along
the average velocity curve Qas : Volumetric velocity in systolic along the
average Vvelocity curve Qam : Mean velocity along the average velocity curve Pl
. Pulsatility indexRI : Resistance index
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