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= Abstract =

Cerebrovascular and Cardiovascular Changes According to Postural Change
in Spinal Cord Injured Patients

-Preliminary report-

Kyoung Hyo Choi, M.D., In Young Sung, M.D., Sang Bae Ha, M.D.
Sun Uck Kwon, M.D.", Jae Hong Lee, M.D.", Kee-Joon Choi, M.D.?
and You-Ho Kim, M.D.?

Departments of Physical Medicine & Rehabilitation, 'Neurology and *Internal Medicine,
Asan Medical Center, University of Ulsan College of Medicine

Objective: To investigate the changes of cerebral and cardiovascular hemodynamics in

response to postural change in tetraplegics after cervical spinal cord injury.

Method: We studied 5 healthy volunteers and 14 cervical cord injured patients with orthostatic
hypotension. We continuously monitored heart rate (HR), blood pressure (BP) by volume clamp
photoplethysmography, and cerebral blood flow velocity (BFV), pulsatility index (PI) of middle
cerebral artery (MCA) by transcranial Doppler sonography at rest and during head-up-tilt (HUT).
Tilt table set at 30° initially and then increased gradually 10° every 5 minutes up to 80°.

Results: In the control group, BP and BFV of MCA remained unchanged during HUT.
Although a decrease of BFV observed in all patients during both systolic and diastolic phases,
the degree of BFV drop during diastolic phase, especially early diastolic phase was much greater
than that during systolic phase. The change of BFV of MCA was significantly correlated with
that of systemic hemodynamic parameters, especially systolic BP. After rehabilitative therapy for

one month, there was no definite evidence of the change in cerebral autoregulation.

Conclusion: This study suggests that we can use systemic hemodynamic parameters for
predicting changes of cerebral blood flow in response to orthostatic hypotension, but we fail to
observe any compensatory mechanism of cerebrovascular system to maintain cerebral blood flow

against systemic hemodynamic collapse.

Key Words: Transcranial doppler sonography, Spinal cord injury, Autoregulation, Cerebral

blood flow
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Table 1. Changes of Parameters According to Postural Change

Controls Patients
Supine Head-up tilt Supine Head-up tilt
Heart rate (/min.) 63.0+3.6 83.0+7.9* 60.0+8.3 81.0£13.4*
Mean BP (mmHg) 85.849.5 92.3+12.5 80.1£6.5 51.1+13.8*
Systolic BP (mmHg) 121.4£15.5 121.4£17.5 110.9+£11.0 75.6£10.2*
Diastolic BP (mmHg) 68.0+6.8 76.4+10.1 64.7+5.7 41.8+9.7*
Mean velocity (cm/sec) 44.0+5.8 43.4£8.7 40.0£7.0 19.2+11.1%
Pulsatility index (%) 80.1£10.6 79.8+25.1 76.6+11.2 137.3+36.1*

Values are mean+S.D.
*p<0.05
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Table 2. Difference of Parameters” between Complete &
Incomplete Spinal Cord Injury

Complete Incomplete
Heart rate (/min.) 21.3+103  25.3+12.7
Mean BP (mmHg) -33.0£6.4 -13.7+4.6*

Systolic BP (mmHg) -41.5+10.0 -18.0£3.5*
Diastolic BP (mmHg)  -28.5+6.4 -11.7+8.1%
Mean velocity (cm/sec) -41.7+11.0 -26.6+3.7*

Values are mean+S.D.

*p<0.05
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Table 4. Changes of Blood Pressure and Velocity of
CBF" after Rehabilitation
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1. CBF: Cerebral blood flow, 2. Onset: Duration from tilt-
up to initial deflection of parameters, 3. Time-mini.:
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