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Clinical study of blood flow and vascular reaction in Taeumin CVA
patients using Transcranial Doppler

Lim Jong-pil‘Bae Na-young-Han kyung—soo-Ahn Taek-won
College of Oriental Medicine, Daejeon University, Daejeon, Korea.

Purpose

Brain vessles have autoregulation function, so even when perfusion pressure drops, cerebral blood flow remain
stable by vasodilation. Latest research on this reserve of cerebral vessels is being done using TCD, which
measures the reserve of the vessels. We did a research comparing cerebral vessel and peripheral vessel reserve
between Taeumin, who are more likely to suffer CVA, and the normal. We observed blood flow of Internal carotid
artery siphon and radial indicis artery of the two group with TCD.

Method
We picked 20 people out of patients diagnosed as cerebral infarction at Cheon—-An Oriental hospital of Daejeon

University. They were diagnosed as Taeumin with QSCCII questionnaire and constitutional differentiation. Using
TCD, we measured highest blood flow rate, mean blood flow and asymmetric counting blood flow of Internal carotid
artery siphon and radial indicis artery at rest. And then we measured again after stimulating cerebral vessels, by
triggering hypercapnia by self apnea and peripheral vessels by palm heating.

Result
At rest, mean blood flow rate of Internal carotid artery siphon showed significant decrease compared to control

group. Blood flow rate of Internal carotid artery siphon after hypercapnia showed significant decline in highest
blood flow rate and mean blood flow compared to control group. Cerebral vessel reaction after the hypercapnia
induction showed great change in experiment group than the control group. Peripheral vessel reaction after palm
heating showed significant decline in experiment group compared to control group.

Conclusion
In conclusion, measuring the alteration of blood flow used in diagnosing cerebral infarction, is more sensitive

when vessel stimulation is done. Non-invasive TCD is effective especially in case of Taeumin who are more

likely to suffer vascular disorder than others.
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Table 1. The
experiment groups.

average age of each

the average age

Normal group 29.0+4.3
Control group 60.0£3.4
Cb-inf group 61.9%+4.1
2. BEH%
Zy mfFe]  mimEES  W|iES  Transcranial
Doppler sonography(Multi- DOPRP, D.W.L

Electronische Systeme Gmbh Co., Germany)&
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VMEAN ; (VMAX-VMIN)/3+ VMIN

Asy. I 5 (VRt.-VLt.)/(VRt.+ VLt.) X200

% AVmean ; (V'-V)V x100
VMEAN

Peak systolic flow velocity

; Mean flow velocity, VMAX ;

VMIN ; End diastolic flow velocity, Asy. L
; Asymetrical Index
V'' mean blood flow velocity of carotid
siphon during vasostimuration.
V © mean blood flow velocity of carotid

siphon during rest.

% AVmean ; mean *SD percentile change
of carotid siphon blood flow velocity during

vasostimuration from rest state.
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1. Zigks M NEEMR Siphonie &&
mik, FHmEEE, JEHRETE 8L
ZRIRAEA A IEFRES] W NSEESIR Siphoni
of Widt ipEimiitiEE S A Afle] 227k 87.9
£14.6, 86.9 £12.7cm/secele™, 50k LI
Kz A RS 75.3 £15.3, 79.6 £16.3cm/sec,
KA EHhaiES 66.3 £14.2, 69.2 £15.6cm/sec
2 IRl RN B e BEEA ek
ARE KA EEARNA WM i 25 Ein
I MR L o] A 7L 4% Aek(Table 2).
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= o] 2k7+ 56.3 £11.6, 54.5 £9.8, 47.3 £

10.7, 49.9 £9.9cm/sec® Efise] o] whe K
Yk E e w7t BlEE e HEFA A

38.6 £8.3, 40.6 £9.8cm/sec® W& HE:
AT WA (P<0.05)7}F 4% AeH(Table 2).

i mggel  EMERRIEGE 3709 EERRFel Al
19.7 £13.5, 22.3 £12.6, 20.6 £12.9cm/sec® 4
mage] sy ke e HRurde L7 8
2% 2] B %HTable 2).

Table 2. Comparison of the VMAX, VMEAN
and Asy. 1. mean®=SD value in the Rt. and Lt.
Carotid siphon between age—matched normal
and Cb-inf groups during reat.

VMAX VMEAN Asy. L
Rt Lt Rt Lt

Normal 87.9 86.9 56.3 54.5 19.7

(n=20) =+14.6 =*12.7 =+11.6 +9.8 +13.5
Control  75.3 79.6 47.3 49.9 22.3

(n=20) #+15.3 =£16.3 +£10.7 +9.9 £12.6

Cb-inf 66.3 69.2 38.6 40.6 20.6

(n=20) =+14.2 +156 +8.3* £9.8+« =+12.9

Valuse are meanxSD
VMAX ; Peak systolic flow velocity, VMEAN
; Mean flow velocity
Asy. I. ; Asymetrical Index
P ; Statistically significant as compared with
control data.
. P<0.01
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i MHE, THMREE, JFERBE
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Bk Bol Al WERE IS skl S BA M S

FHEAA WS Rl kg A W ST

Ik Siphonifioll digh MmmE WES KR WS

A AR e EEmiEEE 2 104.8 £

12.3, 114.7 £15.07cm/seco] R aL, ¥EHE> 97.5

£17.5, 99.8 £19.4cm/sec, AN 84.3 £

13.9, 80.5 £17.6cm/sec® ¥R TF dEafE [Hol

P IR R R mnmiiR el Q)
= WA (P<0.05)7F B4 = k.

PFHmMRE = EERE HREA LW A
(i mfiEel 2zt 747 £11.8, 82.1 £12.4, 63.8 £
12.4, 65.7 £12.8cm/secZ fFEhel iEhnol| weh
FrmkEe] WA 7E BlgEle  fEakE>
51.8 £10.4, 49.8 £11.6cm/sec® ¥EhE] ula)
S5 fES WAP<0.05)7F A5 AAT W
A(P<0.01)7F #52s Tt

Wil el JEEERE IEERFelA] 158 £
14.1cm/sec, IR FHbaife 22 14.4 £11.8,
20.5 £13.3cm/sec® THERRFANA 7t #l4E A
AR RS E Aok #BlgRE A St (Table
3)

Table 3. Comparison of VMAX, VMEAN and
Asy. I. mean*SD value in the right and left
Carotid siphon between age-matched normal
and Cb-inf groups during breath-hold stage.

VMAX VMEAN
Rt Lt Rt Lt

Normal 104.8 114.7 74.7 82.1 15.8

(n=20) +£12.3 *15.0 =£11.7 124 =+14.2

Control  97.5 99.7 63.8 65.7 14.4

Asy. L

(n=20) *17.5 £194 124 +£12.8 =£11.8
Cb-inf  84.3 80.5 52.0 _‘_419186* 20.5
(n=20) £13.9%x =*17.6x £10.4x ~° +13.2

%

Valuse are mean=xSD,

VMAX; Peak systolic flow velocity, VMEAN;
Mean flow velocity, Asy.l.; Asymetrical Index

P;Statistically significant as compared with
control B data.

#:P<0.05,#+:P<0.01
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B mivel REMS 34.0 £20.9, 33.2 £
15.001% o™ e 242 29.1 £12.4, 21.3 %
13.22 Il ol Ak A0 mAge] K-S
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1)

I 38.4421.1 44.9£19.3
60 34120
332415
. 20.1%12.4 .
é 10 21.3+13.2
3
N
20
10
0
RLC.S Ltc.s
Normal [ Control [l Cb-inf.
Fig. 4. Bra graph showing mean £SD

percentile change of mean blood flow velocity
in the right and left carotid siphon during
breath-hold state from baseline(mean blood
flow velocity in the right and left Carotid
Siphon from the recorded parts in the circle
of Willis through the orbital windows with the
TCD 2MHz prove during rest state) between
age—matched normals and Cb-inf groups.
Valuse are meantSD

% AVmean ; (V'-V)V x100

V'' mean blood flow velocity of carotid

siphon during breath-hold state.

V ¢ mean blood flow velocity of carotid

siphon during rest.
P; Statistically

with control B data.
*:P<0.05

significant as compared
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tc"”iﬂff Radial artery®] Tk et HRobR
HE S FIHE gstel by FEAS KA mA
S ke f%éJ THMEHRES WEste] 2k
o flektEe  Hn® FHMMEEE AHXRE I
ek RISl KIEM fmdrelA 2018 IR
Fe Al Z+ZF 33.2 £12.8, 38.2 £16.00]%
3, 50 MR KBaA HIEHY dAe 318+
20.5, 33.8 £20.4%ck. EEaRS AT AW m

JlEME-S Z47F 28.9 £16.4, 26.9 £14.92 W
oy AR

el
W amfg 25 S WA 7E BlEE A
PE2 A H(Fig. 2).

>\<‘[

%AVmean

RtR.A LtR.A.
Normal [] Control I Cb—inf.

Fig. 2. Bar graph showing mean *SD
percentile change from baseline(mean blood
flow wvelocity in the right and left Radial
artery from the recorded parts in the Wrist
joint with the TCD 8MHz prove during
Heat-stimulation) between age—matched
normal and Cb-inf group.

Valuse are meanxSD
% AVmean ; (V'-V)V x100
V'' mean blood flow velocity of Radial
artery during Heat-stimulation
V : mean blood flow velocity of Radial
artery during rest.
Rt RA :

P; Statistically significant as compared
with control B data.
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