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Blood velocity waveforms in the middle cerebral artery under posture change and lifting.
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Abstract: By using the ultrasound Doppler method the velocity waveforms in the middle cerebral artery were measured
under four posture changes, supine « standing and sitting « standing, as well as lifting a weight of 98 N. The velocity
waveforms were found to be markedly changed under posture change, especially under supine — standing. Hemodynamic
analysis of velocity profiles showed that velocity fluctuation and resistance index, which is known to be a good index of

atherosclerosis in distal vessels, were also varied considerably under posture change and lifting.
Keyword: Blood Flow, Ultrasound Doppler, Middle Cerebral Artery, Posture Change, Lifting.
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Fig.1 Velocity waveforms in the MCA during posture change
[supine—standing].
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Fig.2 Blood velocity (cm/s) in the MCA during  posture
change [supine—standing].
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Fig.3 Instantaneous heart rate (beats/min) during posture
change [supine—standing].

3.4 mpE

FOMBIRD 1 458570 O MR F [em® /minl$
FOL PRMEIIRD 14 87 0 0 i B

FP Lem® | pulselix. TROXTHETE 5,

F ==Lf"><14 ......................... (1)
f = Vm X 60 ........................ (2)
FP= hf")< A e (3)
Vi x60
e N (4)
S iHR

ZIT A BRMBIROWERcm?]. V,, : THm
FEE E [em/s], THR : BEFRL IR E [beats/min], £ LR
84 (flow index) fp : MiKETEEL (pulse flow index) T
B, TRMENROWTEFE 413, BELHRIITEM L2
WEHREENTWSE Y, Lo T, PRMEINRD 1 45 &H 72
D Oy E FITmg&EER fIcplT2eBx0n5,

LIFE2013 201349 H 2 H—4 H 118! (LFLRZ)

7o PRIMENRD 1 LI 7= 0 ol & FP X im it fiE4%
oIl T 2 LB X biLd, Figured 1Zi%, ML B 37

PA~DEBEHITI T 5 HRE 74 oMk EHE f B &

DL = fp OFHEZR L Th D, Mt f O

RERY 722 8 i, EH MG E O ZEAk & Rk OMEm 2~ Lz
(FEMNE 3. 2 MyRIHE 2 2 H),

Mt EHe % fpid. SEALBIAAE 2 S KT L CAfr B bA
8 MR ITHRARME Z R LTz, £ D%, SEALBARAHKY 20 BO1% &
TEH L. BOME T L7, SEALBAAAHKY 25 B4 LIBRIX I OV
DRI LR Uiz, 728, SEALBAAR I IR L v
HIRVMEE R LT,

P

5000 : 1 80

4000 [

hmd%gl | ] m|||,me

2000
el pilipinuipunany

1 60

1000 |

0 : n n n n n J oo
Suphe Standng 10sec 20sec 30sec 40sec 50sec  60sec
start

Fig.4 Flow index ( f), pulse flow index ( fp ),during posture
change [supine—standing].
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Fig.5 Velocity fluctuation, resistance index during posture
change [supine—standing].

GS2-1-4-2



VIR ENEE 1L, SIALBHARK 9 B IC Ik miEE R T £ TA
B EH L%, SICIKRT L, Z20%%, SRR 18
MR LIBEIT D 5 LCoMTIE T Lis, PR B 3 E <
BARZIED 2 (5 Dl & 7p o7z,

WP, ST HAERICE TR T LR, K&k
HUCSM AR s BRICKSELZ R L, 0%, KT
U CSIALBHARHR 17T PR IR &2 R LT, 2 D%, SIALBH
BRI 2 BB ECHOLER L. ZNUUBEIETDH0oNTEKT L
TAMBAZ I DB TSV TV o 72, HRFE BT R &l <.
MENIEED 1.5 [EDfE L 72517,

4, FYEL EFHOFER
4.1 MmKKR

Figure 6 |3#RE 1 L OMITKEHEZR L TWDH, L%
HND Lo h, ZORMMEZR > TS LR LS8EL L
oL EDORERTH D, WHEH M FEE L, BEREERZ
R L, AR END ERTOMm AR Lic, JREHLE
VL, EEFG%R S ST 0LR2IZTENRD ., 10 H 72
DETTROEITZ LL,. ZORITESHIZ EF L,
OB, N —SEAT S, B — T AR AR & K <
T a,

140
120
100 r

80
60

g 405
20 |

Eem/s)

Z@h 5 %i 5 10 15 20

B 6)
Fig.6 Velocity waveforms in the MCA during squat followed by

lifting.
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Fig.7 Comparison of blood velocity between poature change
and lifting.
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