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Effects of Head-Down Tilt Position on Cerebral Blood
Flow by Transcranial Doppler

Ja Kyoung Lee - Jong In Han - Rack Kyung Chung - Gui Yong Lee
Jong Hak Kim - Chi Hyo Kim - Choon Hi Lee

Department of Anesthesiology, College of Medicine, Ewha Woman's University

Objectives : The head-down tilt(HDT) position induces changes in cerebral blood flow,
intracranial pressure, hemodynamic and respiratory system. This study was performed to
evaluate the changes in cerebral blood flow and the onset of autoregulation according to the
different degree of HDT.

Methods : The subjects were 12 healthy adult female volunteers. They were divided two
groups : 10°HDT(group 1) and 15°HDT(group 2). The systolic, diastolic and mean blood
pressure, heart rate, end-tidal CO, concentration and cercbral blood flow velocity on middle
cerebral artery by transcranial Doppler were measured before positioning and 1, 2, 3,5, 7,9, 11
minute after positioning.

Results : There was no significant changes in cerebral blood flow velocities statistically
according to the HDT under 15 degrees. In group 1, mean arterial blood pressure were
increased at 5 minutes and returned to control value at 7 minutes after HDT with statistical
significances. Diastolic blood pressure in group 1 were increased at 1 and 2 minutes after HDT
with statistical significances. In group 2, systolic blood pressure were increased at 5, 7, 9, 11
minutes after HDT statistically significantly.

Conclusion : There were no significant changes of cerebral blood flow under less than 15°
HDT. But, systolic blood pressure were increased with 15°HDT in the healthy adults
statistically significantly(p<(0.05) not but clinically. So, we suggested that if HDT is required,
we should take care of the patients more than 10 minutes after HDT.
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Table 1. Comparison of CBF velocity values(cm/sec) ac-
cording to degree of HDT

10° HDT 15° HDT
Control 49.2+9.7 51.5+10.0
1 min 49.0+7.7 50.8+ 7.6
2 min 48.2+8.5 51.7+ 89
3 min 48.2+8.8 53.2£10.0
5 min 475x7.2 525+ 9.5
7 min 48.7+£7.9 517 9.0
9 min 49.0+7.9 51.8+ 8.4
11 min 48.8+6.6 52.7+ 8.0

p>0.05

CBF : cerebral blood flow
HDT : head-down tilt position
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Table 2. Changes of hemodynamic, ETCO, values following 10° head-down tilt

SBP (mmHg) DBP (mmHg) MBP {(mmHg) HR (min™) ETCO, (mmHg)
Cntrol 109.247.6 65.5+3.8 77.7£54 62.0x5.0 39.7£1.2
1 min 109.5+8.3 68.24+3.4*% 78.5+2.8 60.0+-4.8 40.7£1.5
2 min 107.7+6.8 68.243.4* 785128 62.3+4.5 40.5+1.9
3 min 109.5+7.6 66.2:+3.2 75.71+8.6 62.2+4.0 40.5+£1.5
5 min 110.7+6.1 69.0x5.7 82.24+3.9* 61.24+4.6 40.2+15
7 min 110.5+6.6 67.5+6.6 79.015.6 61.5+4.8 41.3+1.9*
9 min 109.5+5.4 65.8+5.0 78.0£5.1 60.8x+3.6 40.7+2.6
11 min 111.0+79 64.8+7.3 78.0%£4.0 62.74+3.5 41.0+2.4
SBP : systolic blood pressure  DBP : diastolic blood pressure
MBP : mean blood pressure HR : heart rate
ETCO; : end-tidal CO, concentration *p<{0.05 vs control
Table 3. Changes of hemodynamic, ETCO;, values following 15° head-down tilt
SBP (mmHg) DBP (mmHg) MBP (mmHg) HR (min™) ETCO, (mmHg)
Cntrol 110.0+4.2 67.3+4.9 78.0£5.3 61.0+4.2 39.0+3.9
1 min 107.8+6.8 66.71+2.7 77.8+5.7 633147 40.5+£2.3
2 min 109.0%+5.2 66.8+3.3 79.5x4.1 62.3%2.1 39.8+1.3
3 min 109.2+5.0 69.7+5.3 82.2+4.9 61.5+4.3 40.7+1.6
5 min 113.3x44* 67.8+3.4 795433 62.3%2.1 40.5+2.4
7 min 113.8+6.7% 70.7+5.4 825163 62.5+4.2 41.2+1.7
9 min 113.5£5.3* 70.2+3.8 83.3+5.8% 62.0+3.0 40.3x2.7
11 min 112.5+3.5*% 69.31+54 82.5+6.5 61.0+£4.2 415%23

SBP : systolic blood pressure DBP : diastolic blood pressure
MBP : mean blood pressure HR : heart rate
ETCO; : end-tidal CO, concentration *p< 0.05 vs control
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