Electroencephalographic Changes during
Pressure Waves in Intracranial Pressure following
Experimental Subarachnoid Hemorrhage
-Interrelationship of Electrical Activities in the
Cortex, Hypothalamus, Hippocampus and Pons-
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Fig.1. A.SBP and ICP following subarachnoid infusion of 8.0 ml heparinized whole blood.
B. SBP and ICP following subarachnoid infusion of 8.0 ml incubated blood.
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Fig.2. SBP and ICP following subarachnoid infusion of 1.5 ml hemolysed red blood cells.
The records in the upper half of this figure continue to those in the lower half.
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Fig.5. Polygraphic recordings of SBP, ICP, CPP, pulse rate, PCG, HYPO, HIPPO and PRF as
related to the slow wave observed 8 hours after the infusion in Fig. 2. Frequency analyses of EEGs
were made during the period indicated by A, B and C.
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EnE (C) B XUBBEKEEHE D) Tk, ¥
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4. BOERrECEROES

114, B2 OXBRFITEMMRMEREA 13 REE%
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mmHg DB FEFI, BFEbt 15~20 ¥, RIELS20
mmHg QR EFESEFERICEL > THEL KO
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WET & 0 2R K E I RIRIEE S, BE ey
TR IRIE 0 BC A L, BT, BHER b M
EIRIBIEL, ZDIKAEIZ ICP 2R — 2 10T 2 ¢
T 7~ 8 WRIgE 7o, ICP OTMBIAL & bz, ki
HREBEORBHEM E GREEASRED N, BETIR
THRA e BIREIRECRBITL, WK TE, Skt
RS EBEEML 2, BuEEHER (A), 587
BFEOEEATHEE (B), MOEHEEE O0&TH
R DR D BB E ST % B 12 R T B [ e
(A) T, 2FETL/sUTORE Y —2TDHS
Nz, BEBT 2 FERTE (B) T, KN
BEIZ 12~13 ¢/s DFEFE /T —, BEIZ5c/s FiED
O WU —DEE IR ol BOEREE OT
1, REEEEIZIREE ST — LR/ 7 —DREL 7208
Y-z, BREIZBY 2 LRD5c/sHiBD 68
N7 —3HE SN, 2¢/sHIBORE ST —HEE L
Tz, RIKTER, BRERAETIR, EEATE BBk
V¥ (O i, (A) THSNIRE ST —3EY
L.
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Fig.9. Polygraphic recordings of SBP, ICP, CPP, pulse rate, PCG, HYPO, HIPPO and PRF as
related to the fast waves observed 12 hours after the infusion in Fig.2. Frequency analyses of
EEGs were made during the period indicated by A, B and C.

Fig.10. Frequency analyses of PCG, HYPO, HIPPO and PRF for 7 seconds each immediately before
the appearance of the fast wave (A), during the first half (B) and the second half (C) of the fast
wave shown in Fig. 9. The unit of power is X10* z V? (microvolt squared).

Fig. 11. Polygraphic recordings of SBP, ICP, CPP, pulse rate, PCG, HYPO, HIPPO and PRF as
related to the fast wave superimposed onto the slow wave observed 13 hours after the infusion in
Fig. 2. Frequency analyses of EEGs were made during the period indicated by A, B and C.

Fig.12. Frequency analyses of PCG, HYPO, HIPPO and PRF for 7 seconds each immediately before
the appearance of the fast wave (A), during the first half (B) and the second half (C) of the fast
wave shown in Fig. 11. The unit of power is X10* z V? (microvolt squared).
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FRBEsh,

% %=
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DEAEIZ LB b D LTz, Ud LI < TR
WEALTHEEMNLICP AEET VEFMT 2 Z
LIXEETH WY, b LAKEOMBEERBETHEA
THI LI AMOBENZBELREILE S
LlE W, B RIMBROBERS % < bR THIE
ALTH ICP TEREETCLL S —BETHY, Ih
X LIMEFED S BETHEEAIZTESE I ICP T2
XL, 2ODBROEAE HDIFE ICP TTEMNEL W

R 21

g

LERR, EIPEC X 5 CENEEES S < b IET B
B ICPAECEERREAER T O LR
L7z,

AFERCB S TIELMmMS & CREMRIE £ h2hy
8ml 2E AL 7248, ICP & &M E A T 15~20
mmHg %, MEMBEEAFTEIRLED D 20~30
mmHg 2#FL TEETE  ONEH L, BLREER
EETB LD A, o7, Zhicxl, Bmkinks
BEAL &, 1.5 ml TiRRMERE S 2 m 4
ml DO ZHICHET 212 S FEARK 7 REEI
12 ICP 13 35~40mmHg ic LR LhEEBEENER
AL TRREL, 2.5ml TIRERECERNLES
NEFECEEL.:. LArbLTAOBEELELVLE
BOHBRE-T:, o> TEERTIK ICP LEET L
L CEmARmER & B v 72, b & SRR,
OB L 7 RIBREL Y 2 — BB L, BETHRE
BWIAZricEVBEMSEIWETHD, Zohicy
Fh 5 MEE, SMmBkL S VMRS EELTY
B Th->C, BENERECHFST20IIMEEY

Fig. 13. Distribution of the tips of the intracerebral electrodes introduced into the hypothalmus,
hippocampus and pons from 5 to 21 mm rostral (R} to the external auditory meatus. The
following symbols represent : +, dogs infused with heparinized whole blood or incubated blood ;
o, dogs infused with hemolysed red blood cells; @, the dog infused with hemolysed red blood cells

in Fig. 2.
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Abstract

Neurogenic mechanisms of pressure waves were investigated by examining changes in EEG
during pressure waves following experimentally induced subarachnoid hemorrhage in dogs.
Sixteen adult mongrel dogs were slightly anesthetized, immobilized and artificially respirated.
Simultaneous recordings of EEG, intracranial pressure (ICP) and systemic blood pressure (SBP)
were made on electromagnetic tape before and after the intracisternal infusion of 8 ml heparinized
whole blood, 8 ml incubated blood or 1.5-2.5 ml hemolyzed red blood cells. EEG recordings
were made from cortical and intracerebral electrodes introduced into the hypothalamus,
hippocampus and pontine reticular formation. The pressure waves observed in the state of
elevated ICP following the infusion were classified into three types according to the wave forms
and the pattern of changes in SBP. First, slow waves ranging from 30 seconds to 3 minutes in
duration were accompanied by either no change, or by a slight decrease in SBP. During the slow
wave, high amplitude slow activity less than 2-3 ¢/s was observed in the cortical and intracerebral
EEG. Second, plateau waves lasting more-than 3 minutes in duration were accompanied by a
simultaneous decrease in SBP. Continuous regular 4-5 ¢/s 4 activity with high amplitude of 400
1V was observed in the hippocampal EEG along with low amplitude slow activity less than 2-3
¢/s in the cortical, hypothalamic and pontine EEG during the plateau wave. Third, fast waves
ranging from 10 to 30 seconds in duration were accompanied by a marked simultaneous rise in
SBP. Transient low amplitude 13 ¢/s fast activity in the cortical EEG and transient regular 5 ¢/
s @ activity in the hippocampal EEG commenced 2-5 seconds before the appearance of the fast
wave. These results suggest that the neural mechanism of pressure waves involves instability of
the brainstem vasomotor center and activities associated with brain stem reticular formation.




