Hemodynamics in the Spinal Cord and the Nerve
Root —Effects of Peripheral Nerve Stimulation—
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Fig.1. A: The probe placed over the spinal cord with a constant pressure using

a spring (top), and the probe placed under the nerve root with a constant
pulling force (bottom left). B: Schema showing the locations of the probes.
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Fig.2. Probes for the spinal cord blood flow measurement: Two gold plates

with a diameter of 1.2mm are installed on the surface of oval polyacetal resin.
One scale in this figure is 1lmm.

Fig.3. Probes for the nerve root blood flow measurement: Two gold plates
with a diameter of 1.0mm are molded over the inner surface of a hook-type
polyacetal resin.

One scale in this figure is 1mm.
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Fig. 4. The blockdiagram of tissue blood flow measurement device by thermal
diffusion method. One gold plate is heated by constant current.

1 min.

Fig.5. Rate of blood flow increase (%)=A/
B x100.
A is the increase in the blood flow during
stimulation. B is the normal blood flow
calibrated by the value after cardiac arrest
with KCL injection. BF, blood flow.
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Fig. 6. Increase of the spinal cord blood flow
by electrical stimulation to ipsilateral sciatic
nerve. The stimulation time was set for 0.5,
1, 2 and 5 minutes while keeping the rest of
the stimulation conditions constant (50Hz,
50V, 1msec). The blood flow reached a peak
at around 1 minute after onset of stimulation,
remained at an increased level during stimu-
lation, and decreased gradually toward the
control level after end of stimulation.
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Changes in the blood flow and the blood pressure by sciatic nerve

Weak stimulation (1Hz, 25V,

0.Imsec) increased the blood flow, but decreased the blood pressure.
Strong stimulation (50Hz, 50V, lmsec) increased both the blood flow and the
blood pressure. SCBF, spinal cord blood flow ; NRBF, nerve root blood flow ;

BP, blood pressure.
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Table 1. The rate of blood flow increase (%) in the spinal cord and the nerve root

at five stimulation frequencies.

Stimulation voltage and pulse duration were

kept constant respectively at 50 V and at 1 msec.

frequency 1 Hz 10 Hz 50 Hz 100 Hz 200 Hz
SPi“E“;G)C”d 268117 5664270  893+28.7*%  024+324%  83.7-£28.3%
“er‘&)’mt 108+ 3.9 217+ 58+  37.44152*  37.14+146*  36.2+14.1%

Values are expressed in mean+S.D. (n=10). (%), percent increase of prestimulation

control values.
multiple comparison.

*p < 0.05 vs values at 1Hz by ANOVA followed by Dunnett’s

Table2. The rate of blood flow increase (%) in the spinal cord and the nerve root
at four the stimulation voltages. Stimulation frequency and pulse duration were
kept constant respectively at 50 Hz and at 1 msec.

0V 50 V

voltage 100 V 150 V
Spi“?;@c“d 31.9+19.3 84.826.9* 87.1::25.8% 87.3+26.1*
“er"(';)“’"t 2754112 36.3+152 36.1+148 35.8+15.6

Values are expressed in mean®S.D.(n=8). (%), percent increase of prestimulation
control values. *p < 0.05 vs values at 20V by ANOVA followed by Dunnett’s
multiple comparison.
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Table 3. The rate of blood flow increase (%) in the spinal cord and the nerve root
at three stimulus pulse durations. Stimulation frequency and stimulation voltage
were kept constant respectively at 50 Hz and at 50 V.

pulse duration 0.1 msec 0.5 msec 1 msec
Spi“&)c‘”d 32.8+14.9 60.5-15.8* 82.0+18.7%
“erv(;)m"t 28.8+12.4 31.24137 31.4+135

Values are expressed in mean+S.D.(n=8).1 (%), percent increase of prestimulation
control values. *p < 0.05 vs values at 0.1 msec by ANOVA followed by Dunnett’s
multiple comparison.
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Fig.8. Changes in the SCBF and the NRBF by

sciatic nerve stimulation before and after
cordotomy.
The SCBF and the NRBF increased when the
sciatic nerve was stimulated after the cordo-
tomy, but the blood pressure did not change.
SCBF, spinal cord blood flow ; NRBF, nerve
root blood flow ; BP, blood pressure.

sciatic nerve stimulation before and after
sympathetic nerve block. Sympathetic nerve
blocking agent was administered systemically
and the sciatic nerve was stimulated. There
was still an increase in the SCBF, while in
the NRBF and in the blood pressure, the
changes were very little. SCBF, spinal cord
blood flow; NRBF, nerve root blood flow:
BP, blood pressure.
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Abstract

Hemodynamic changes in the spinal cord and the nerve root induced by electrical
stimulation to the sciatic nerve were studied with a thermal diffusion method in
anesthetized dogs. The electrical stimulation increased the blood flow of the stimulated
spinal cord and the nerve root. The optimum stimulus parameters for the maximum
increase of the blood flow were different between the spinal cord and the nerve root.
Strong stimulation at a high frequency of 50— 100Hz was effective for increasing the blood
flow. The increase of local metabolic rate appeared to play an important role for the blood
flow increase in the spinal cord. The sympathetic nerves may play an important role for
the blood flow increase in the nerve root.



