Pressure Waves Produced by Bulbar Stimulation
in Experimental Subarachnoid Hemorrhage
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Fig.1. Systemic blood pressure (SBP) and intracranial pressure (ICP) following sub-
arachnoid infusion of hemolysed red blood cells (hemolysed RBCs). ICP showed transient
rises called pressure waves, which appeared superimposing on a base-line of ICP, 4 hours
after infusion.
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Fig.2. Simultaneous recordings of SBP, ICP and CPP at various stages of A, B and C
shown in Fig. 1.
A slow waves. B: plateau wave. C: fast waves.
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Fig.3. Effects of electrical stimulation of the same portion of lateral reticular formation of
medulla oblongata. Stimulation was made 4 hours after infusion of hemolysed RBCs.
A: 0.05mA, 1 msec, 10—50 Hz.

B: 0.1mA, 1msec, 5—20 Hz.
C: 0.2mA, 1msec, 1 —10 Hz.
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Fig. 4. SBP and ICP following subarachnoid infusion of hemolysed RBCs. Fast waves and
slow waves were induced by stimulation of different portion of medulla oblongata in the
same animal.
Electrical stimulations were given at A, B, C, D and E.
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Fig. 5. Fast waves induced by electrical stimulation of the lateral part of lateral reticular
formation at various stages of A, B, C, D and E shown in Fig.4.
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Fig.6. Slow waves induced by electrical stimulation of the nucleus ambiguus and
surrounding structures at various stages of A, B, C, D and E shown in Fig. 4.
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Fig.7. SBP and ICP following subarachnoid infusion of hemolysed RBCs.
Electrical stimulations were given at A, B, C, D & and E.
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Fig.8. Rebound waves induced by electrical stimulation of the lateral part of the
solitary tract nucleus at various stages of A, B, C, D and E shown in Fig. 7.
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Fig.9. SBP and ICP following subarachnoid infusion of hemolysed RBCs. A hematoma
measuring 2 mm in diameter was made artificially in the inner part of lateral reticular

formation by insertion of electrode.

Note an elevation in ICP at the left end of the trace,

which was presumably caused by this hematoma.
Electrical stimulations were given at A, B, C, D, E, F, G, H and L
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Fig. 10. Plateau waves induced by electrical stimulation of the dorso-lateral portion to the
inferior olivary nucleus at 2mm rostral to the obex at various stages of A, B, E, G, H

and I shown in Fig. 9.
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Fig.11. The fast waves followed by plateau waves, which were induced by electrical
stimulation of the dorso-lateral portion to the inferior olivary nucleus at 5 mm rostral to
the obex at various stages of A, B, C, D, F and I shown in Fig. 9.
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Fig. 12, Distribution of stimulated points in medulla oblongata from 5 mm rostral to 2 mm caudal

to the obex, which induced various types of pressure waves.

The following symbols represent : @,

24 fast waves; B, 8 slow waves; A, 9 rebound waves; %, 2 plateau waves; O, 14 small ICP

change.
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Pressure Waves Produced by Bulbar Stimulation in Experimental Subarachnoid Hemorrhage
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Key words: Intracraneal pressure, Pressure wave, Electrical stimulation, Solitary tract nucleus,
Lateral reticular formation
Abstract

Neurogenic mechanisms of pressure waves were investigated in dogs with acute intracranial
hypertention. Animals were lightly anesthetized, immobilized, and respirated artificially. After
subarachnoid infusion of hemolysed red blood cells, simultaneous recordings of both systemic
blood pressure (SBP) and intracranial pressure (ICP) were made continuously. ICP increased
gradually until 50 mmHg or more at the terminal stage. Pressure waves could be induced by
electrical stimulation of the medulla oblongata at the stage of increased ICP. These pressure
waves were classified into 4 types, consisting of fast waves, slow waves, rebound waves and
plateau waves. The fast waves had a duration of 10-30 seconds, being accompanied by a marked
increase of SBP. These waves were induced by stimulation of various portions of the lateral
reticular formation. The slow waves had a duration of 30 seconds to 3 minutes, being accom-
panied by a decrease or little change of SBP. These waves were induced by stimulation
of the nucleus ambiguus and surrounding structures in the lateral reticular formation. The
rebound waves had a duration of 30 seconds to 3 minutes, followed by a decrease of SBP. These
waves were induced by stimulation of the lateral area of the solitary tract nucleus. the plateau
waves had a duration of 3 to 10 minutes, accompanied by little change or a decrease of SBP.
These waves were induced by stimulation of the dorso-lateral portion to the inferior olivary
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nucleus. At the end stage of intracranial hypertention of 50 mmHg or more, electrical stimu-
lation of all of these sites induced changes of ICP depending on SBP, It is suggested from these
data that cerebral vascular tonus is concerned with the lateral reticular formation in the medulla

oblongata and structures near the solitary tract nucleus.



