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Cerebral Blood Flow as Measured by TCD in Hyperlipidemic Group

Sun Mi Park, Young Kyun Kim‘*, Jung Nam Kwon‘, Woo Jin Shin, Yeon Hui Son‘, Hyun Yun Jeong‘,
Hyun Young Han', Ga Young Park

Department of Internal Medicine, Hospital of Samse Oriental Medicine,
1: Department of Internal Medicine, College of Oriental Medicine, Dong-Eui University

The purpose of this study was to compare cerebral blood flow between hyperlipidemic patient group and normal
healthy aldult group using transcranial doppler ultrasonography(TCD). | investigated cerebral blood flow of 63
hyperlipidemic patients and 42 healthy adults. To evaluate the cerebral blood flow, | measured the systolic peak
velocity(Vs) and mean flow velocity(Vm) of the milddle cerebral artery(MCA), anterior cerebral artery(ACA), posterior
cerebral artery(PCA), basilar artery(BA), internal carotid artery(ICA) in the two groups using TCD. In normal healthy
adults, subjects showed a decerease in Vs and Vm with advancing in age. There was a significant difference in the Vm
of ICA. There was no significant differences in the Vm of ACA and ICA. In normal healthy adults, females showed high
velocities of all examined vessel. There was a significant difference in the Vs of ICA. There was a significant differences
in the Vm of MCA and ICA. Normal healthy adults higher than hyperlipidemic patients in the Vs of MCA, ACA, PCA.
There was no significant difference in the Vs of all exmined vessels. Hyperlipidemic patientsincrease higher than normal
healthy adults in the Vm of ACA. There was a significant difference in the Vs of BA. In the patients aged under 50’s,
normal healthy adults higher than hyperlipidemic patients in the Vs and Vm except BA. But there was no significant
difference in all exmined vessels. In the patients aged over 50’s, hyperlipidemic patients higher than normal healthy
adults in all examined vessel expect PCA. There was a significant difference in the Vs of BA and ICA. And
hyperlipidemic patients higher than that normal healthy adults in all exmined vessels. There was a significant difference
in BA and ICA. In this study, visible differences in blood flow between hyperlipidemic patient group and normal healthy
aldult group were shown. However, these results do not come up to the previous values that were reported and known
worldwide.
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olal, WA =& a1, XYAE AHESHA a1, WHEF
o7 HAAE] AW 53] HEF EHAY ERY HHE &
F8 & de 9%
TCDE |43 A=
A 2 FIES F
2 B HAATY o

old] AA& TCDE

(s}
gdad 571 4 @%Q—E(systohc peak Veloc1ty ;0 3} Vs),
Y RFEE(mean flow velocity :©]3F Vm)s<] HIRFE =
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AFd/d2 20059 06 01Y5-E 20089 06 01L71A] 4
Aghg Ao Wdste] TCDAANS Be #4105 & o=
St o] F AAIFT 639, BT 280t 21X EFT
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Table 1. Sex and Age Distribution of Hyperlipidemic patients and
Healthy adults

healthy adults Hyperlipidemic patients

(N=42) (N=63) P-vaule
No. % No. %
mae 26 6190 27 42.86
¥ female 16 3810 3 57.14 00733
7-49 16 B0 2 349
579 25 6190 41 65.10 08364

N @ number, chi-square tset,*p<0.05
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ZTH(Table 2).

1) Vst BE AB)A] Aol 24T FASHYO ICAS
Asa mE FAH felge] gleith MCAdAE 32494,

50-77 Ml A 22+ 90.81+24.76 cm/sec, 79.85+19.98 cm/sec & A
gol] S71EE Aasdoy A4 FAS At ACA
M= 32-49A), 50-77A <l A 7—](7—} 58+14.84 cm/sec, 51+10.32
cm/sec  AHo] Z7MdEE 4oy EAH f94e ¢l
k. PCAO M= 32-494], 50-7 ]o]] X Z}7} 56.25+7.32 cm/sec,

53.5+9.42 cm/sec® HH o] FHEFE i ouy BAF &

= DY

7ol ATk BACIA = 32494, 50-77A| ol A 27} 56.94+13.95
cm/sec, 54%16.12 cm/secZ A#H o] TS FE LAY F
A fFodol gtk ICAIXE 32-494, 50-7741 A 242}
44.44+7.1 cm/sec, 38.42+10.83 cm/secE AH o] F/IEFF 7
astglon SAH fedol AT (p=0.0076).

2) Vme EE A dFo] FUMESFE AU

ACA, ICAE A3t BAA fFo4d0o AATh MCAdAE
32-494), 50-77M191A 247} 64.75£20.35 cm/sec 54.27+14.48
cm/sec2 FastH oy FAZH 949 AT ACAddXA=
32-49A41, 50-77A1914  Z+Zk 4013102 com/sec, 33.65+6.85
cm/sec 2 AF o] SEFE oA o FAA F4o] 3
ATHp=0.0290). PCAAE  32-494, 50-774] A

38.69+5.42 cm/sec, 35.62+5.82 cm/sec & TAdIF oYU EAF

22

FoAe Atk BAYME  32-494], 50-77A4l901M 7z}
38.81+8.89 cm/sec, 34.54+9.39 cm/sec £ #HAadHoU FA 3
gL QAT ICAYAME 32494, 50-77A9 4 27}

29.13+6.85 cm/sec, 24.73+8.03 cm/sec® 717 7FAsl¥HoH &
AZ freldol ANTHp=0.0101).

Table 2. Comparision of TCD Finding in Normolipidemmia between
Aged 30-49’s and Aged 50-77’s

Age group
Vessel 32-49 N=16)  50-77 (N=26) P-value

MCA 908122476 79.8519.98 0.1228

ACA 581484 51£1032 00787

Vs  PCA 56.25+7.32 5354942 03255
BA 56.94+13.95 541612 05503

ICA 440447 1 38.42+1083 00076+

MCA 64.75+20.35 5427+14.48 00583

ACA 40.13£102 3365+6.85 00290+

vm  PCA 3860+5.42 35604582 02326
BA 3881+8,89 34544939 0.1520

ICA 29.13+6.85 2473803 00101+

Data presented mean = SD cm/sec, Vs : systolic peak velocity, N : number, Vm : mean
flow velocity, Wilcoxon Rank Sum test, * p<0.05

et 2o

A A7 FART sk oy MCA, ICA
A Q)8 ae A frojgdol sldth MCACIAM < EA, oA
Nx Z+z} 77.31+16.45 cm/sec, 94.94+24.69 cm/secE AT} P
ARt o wskon FAA fFodo] UANTHp=0.0256). ACA]

7

=

=

Ae gA, oA 2z 51.92+411.28 cm/sec, 56.5+14.28
cm/secE A7} GAET © wgou EAF foAde g
. PCAoAM+= 9, oAIA ZhzZ 5454+12.06 cm/sec,
57.19+8.62 cm/sec 2 HA7} GAIH T ¢ wloy B4 F {9
e gtk BAdAME EA, Aol Z+2) 53+15.39 cm/sec,
58.56+14.77 cm/secZ A7} A7 ¥ witoy A 9
fTh ICAdM= wal, oAl 2z 40.19+9.06
cm/sec, 45.31£10.71 cm/secZ A7} GA} B o wekon &
AR frelgdol A Thp=0.0336).

P AN

4e

2) Vme BE oA o7} ARG wko ) MCA, ICA
2 Agstne B4 $e40] AT MCAdAE Ba, o4

oAl Z}7} 52.31+12.63 cm/sec, 67.94£20.22 cm/secEZ A7} &
ARt o wstow FAA fode] UAATHp=0.0109). ACA
A g7}, oxlel| A Zh2; 34.7748.31 cm/sec, 38.3149.3 cm/secE
27 g R o wgou FAA 9 U4t PCA9|
Me FAl, ARt A Zhz} 35.62+5.22 cm/sec, 38.69+6.36 cm/sec
2 A7 GAERT o wstoy $AH 94 Sl BAd
A A, A A ZH2E 34.54+8.3 cm/sec, 38.81+10.56 cm/sec
2 Xt GAEY o wgov BAH fo4-L sl ICA
M= EA, oAt A Z+zb 2512454 cm/sec, 29.94+8.92
cm/secZ A7} GAERG wgrom FAZH fod0] AT
(p=0.0376).

[e]
3

Table 3. Comparison of TCD Findings between Male and Female
Healthy Adults

Vessel Male (N=26) Female (N=16) P-value
MCA 77.31£16.45 94.94+24 69 0.0256*
ACA 51.92+11.28 56.5+14.28 0.1140
Vs PCA 54.54+12.06 57.19+8.62 0.0826
BA 53+15.39 58.56+14.77 0.2552
ICA 40.19+9.06 45.31£10.71 0.0336+
MCA 52.31£12.63 67.94+20.22 0.0109+
ACA 34.77+8.31 38.31+9.3 0.0729
Vm PCA 35.62+5.22 38.69+6.36 0.0961
BA 34.54+8.3 38.81+10.56 0.152
ICA 25.12454 29.94+8 92 0.0376*

Data presented mean + SD cm/sec, Vs : systolic peak velocity, N : number, Vm : mean
flow velocity, Wilcoxon Rank Sum test, * p<0.05
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=3 ZTH(Table 4).

1) Vs& MCA, ACA, PCA| A
ko BA, ICAo|M = LAY
SAA FoA8E B YA MCACA = B4
oA Z+7; 85.33+22.92 cm/sec, 83.62£19.8 cm/secZ A’
IAGFTe v o wgtoy FAF Aol stk ACA
dMe AT uAPFFN A7 5367+1254 cm/sec,
52.6+10.3 cm/secZ AAwo] TAGZFFo] H|F ¢ woy
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Ao aAEFFA 42 551241523 cm/sec, 60.56+14.4
ol B Hls) o wgou FAZA 9
Aol gtk ICAdANE AT nAEFTAAN 47
40.71£9.94 cm/sec, 44.02+8.34 cm/secZ LA FTo] A gl
Hls o wstou SAA fofdo] AT
2) Vine ACAE A9t BE FHoA nAPFT o] FdT
of Hl) Wgrot BAS Alsty T froAdel itk MCA
AMe AATH 1AGZTAAM A7 57.81£1826 cm/sec,
58+10.3 cm/secE MAEZFTo] Fgwtol vl o wgtor) §
AR ool Adth ACAAAM = B aAGF AN 2zt
Z} 36.12+78.76 cm/sec, 34.37+8.11 cm/secZ GAF7to] LA
o Blsf o wgou FAH fFo4o] gtk PCAdA = A
Ay aAEFZTFANA 4 36.79+58 cm/sec, 36.87+6.69
cm/sec® DA GF o] AT vl § wikoy A 3
94 gtk BAdAE BATH 1AGFTAAM A
36.17+9.34 cm/sec, 40.16+10.5 cm/secZ LA B FTo] HgTol
Hla] o wskom FA A fogd0] AN THp=0.0489). ICAIA &
Aoy aAGSFANA 242 264+7.82 cm/sec, 28.33+6.45
cm/secE LA ZZFo] Al Hls) o wov FAH 9

4L ATk

N o ¢

Table 4. Comparison of TCD Findings between Healthy Adults and
Hyperlipidemic Patients

Vessel Heamzéégiults Hyper||p|(d,\?:r€13|§) patients P-value
MCA 85.33£22.92 83.62+19.8 0.6845

ACA 53.67£12.54 52.6+10.3 0.6357

Vs PCA 55.55£10.84 54.17+8.3 0.4647
BA 55.12£15.23 60.561+14.4 0.0606

ICA 40.71+9.94 44.02+8.34 0.0688

MCA 57.81£18.26 58+10.3 0.9546

ACA 36.12+78.76 34.37+8.11 0.2957

Vm PCA 36.79+5.8 36.87+6.69 0.9451
BA 36.17£9.34 40.16+10.5 0.0489+

ICA 26.4+7.82 28.33+6.45 0.1713

Data presented mean = SD cm/sec, Vs : systolic peak velocity, N : number, Vm : mean
flow velocity, student T-test, * p<0.05

WE A= oS3 Z2thTable 5).

(1) Vs MCA, ACA, PCA, ICAdI M= Fdwto]l 1A
2ot Wty BAAM e A EFTol BTl Bl wsk
BAA Fo8e EF ATk MCAdAM & Bw 3 A8
ol Al Z+7Z} 91.94+21.97 cm/sec, 84.55+13.92 cm/secE FAFT9]
AAEFT Ha] o wgov FAFA 40l gtk ACA

Me AT IAYFTNAM 47 58+14.84 cm/sec,
53.86+10.99 cm/secZ A g0l LA PZFtol vl ¢ whgko )
BAA Fedel gtk PCAdAM = BT d LA EFT oA
Z}7} 56.25+7.32 cm/sec, 53.36£6.36 cm/secE A ¢wto] 1AE
ool Bl o wEkou FAF FoA AT BAd M A
T3 DAIFFoNA b 56.94+13.95 cm/sec, 58.41+15.59

o olX _I

cm/secE LA EFto] G4l Hlg] o wstoy BAH {9
dol ATk ICAdMe BT nAGFTAN 47
4444271 cm/sec, 43.27+6.57 cm/secE AAtTro] A ZE o)
Hla] o wgrot BAZF fFoAe] gtk

(2) VmE MCA, ACA, ICA, PCAdI N E A7o] 148
BHoh Wy BA°ﬂ7‘1* AAEFZTol Aol Hl 6H -5k
EAQH SN =]
A Z+7; 63.56+19.11 cm/sec, 58.73+10.1 cm/seci At o]
IAGFT vs) o wgou FAF Fode] stk ACA
dMe AT XEZTFANA 47 40134102 cm/sec,
35.68+7.89 cm/secE Agwo] LA PFZTo| HE] ¢ wto
SAA foidel gtk PCAAME BT LA EZT ol A
ZY7} 38.56+5.38 cm/sec, 36.18+4.32 cm/secZ AFTo] LAY
Sl Hlsf o wstou FAH 942 AT BAdAE &
AT aAEZToA 27 38.81£8.89 cm/sec, 39.41+10.97
cm/seci AP F o] BT vl o wstoy SAA F9
gl At ICAdAME BAwd IAZZTAAN 47
29.13+6.85 cm/sec, 28,5553 cm/secE FATo] LA EFT ol
Hla] o wgrot FAZA fFolAe] gtk

Table 5. Comparison of TCD Findings between Healthy Adults and
Hyperlipidemic Patients Aged under 50’s

Vessel Hea}ﬁ&g?u\ts Hyperlipide_mio) patients P-vaule
MCA 91.94+21.97 84.55£13.92 0.2769

ACA 58+14.84 53.86+10.99 0.2126

VS PCA 56.25+7.32 53.36+6.36 0.3294
BA 56.94+13.95 58.41+15.59 0.7658

ICA 44447 1 43.27+6.57 0.6051

MCA 63.56£19.11 58.73+10.1 0.1389

ACA 40.13£10.2 35.68+7.89 0.2339

Vm PCA 38.56+5.38 36.18+4.32 0.1385
BA 38.81+8.89 39.41£10.97 0.8592

ICA 29.1316.85 28.5+5.53 04178

Data presented mean + SD cmy/sec, Vs : systolic peak velocity, N : number, Vm : mean
flow velocity, Wilcoxon Rank Sum test, * p<0.05

2) 504 ol el A BT nALFTY ERSY AFHIN
504 ool A A nAdST R
0§ AT Te 3} 2THTable 6)

(1) Vs& PCAAAM = o] AAEFTRT Wiy MCA,
ACA, BA, ICAYAE nAEFwo] Aol Hle] wgiovt
BA, ICAE Al ¢jstal TA# freldo] gllth MCAM = 373
T3 nAGZFAM Zhzh 79.85:19.98 cm/sec, 82.93+12.65
cm/sec® AAGF o] Al v o wgou A fo
Aol gtk ACAAMNE ARTH uAFTAN zzt
50.46+10 cm/sec, 53.59+10.54 cm/sec@ LA HZFTo] A gl
Ma o wskout BAA folgel gdlth PCAGAE BAF
I DA GF oA 7+ 5541234 cm/sec, 53.88+8.53 Cm/seci
AArTo] nAFZF Hlaf v wkott BEAAH oL 9l
o}k BAdIA = AT 2AGSFANA 77t 5441612 cm/sec,
61.714£13.74 cm/secZ LA P F o] Aol vls)] o waron
SAA 40 ANTH(p=0.0280). ICANA = AFw3 1A E
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TCDE o] &8 4w nAEST

oA 27t 38.42+10.83 cm/sec, 44.4149.21 cm/secE LA H
Fwol Bgwd Hs o wstom FAA o4 AJyTk

5 A
cm/secE LA FTHo] AFwtel Hls) o wskou FAA £
ol YA ACAddAME AATFH aAIFTAN T
31.85+7.42 cm/sec, 35.32+7.28 cm/secE LA HFFo] FAF
Ha) o wslou FAH fFefAdo] glsith PCAdAME BT
I nAYZTA A 27} 35.62+5.82 cm/sec, 36.1£6.83 cm/sec
2 aAIFTo] Bt v o wstout SAA fFHS
ATk BAdAME A nAPFTFNAM 7z 34544939
cm/sec, 40.56+10.35 cm/secE LA EZEo] FATel HE) O
wgron A Foido] ANTHp=0.0233). ICA A= BT
I} pAYF AN ZH2E 24.73+8.03 cm/sec, 28.24+6.96 cm/sec
2 2AYZTo] FAdwre] HlE) o wgow FAZ F9490

A A TH(p=0.0038).

Table 6. Comparison of TCD Findings between Healthy Adults and
Hyperlipidemic Patients Aged over 50’s
Healthy adults Hyperlipidemic patients

Vessel (N=26) (N=41) P-vaule
MCA 79.85+19.98 82.93+12.65 0.1906
ACA 50.46%10 53.59+10.54 0.1257
Vs PCA 55+12.34 53.88+8.53 0.4974
BA 54%16.12 61.71£13.74 0.0280~
ICA 38.42+10.83 44.41£9.21 0.0026+
MCA 54.27+14.48 56.71+11.02 0.483
ACA 31.85%7.42 35.32+7.28 0.0985
Vm  PCA 35.62+5.82 36.146.83 0.7668
BA 34.54+9.39 40.56+10.35 0.0233+
ICA 24.73+8.03 28.24+6.96 0.0038+

Data presented mean = SD cm/sec, Vs : systolic peak velocity, N : number, Vm : mean
flow velocity, Wilcoxon Rank Sum test, = p<0.05
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