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Eifect of Cooling of the Head Surface on Cerebral Damage Caused by
Cerebral Ischemia —An Experimental Study in Dogs with
Acute Cardiac Arrest—

Takaaki NISHIYAMA
Department of Surgery (Director: Prof. Hideo ORIHATA)
Tokyo Women’s Medical College

We studied whether cooling of head surface has any beneficial effect in preventing irreversible
damage of the central nervous system induced by ischemia in the dog. Cerebral ischemia was induced by
transient cardiac arrest in dogs, and the extent of cerebral damage was evaluated by electroenceph-
alogram and behavior. The following results have been obtainbed.

1) When dogs were cooled in the head surface, EEG recorded 120 min after resuscitation, showed
either prominent theta waves accompanied by some delta waves or normal patterns. In contrast, EEG in
control dogs without cooling showed diffuse delta waves~normal patterns, indicating that the recovery of
cerebral functions is much better in the dogs which had been cooled on the head surface.

2) The recovery after resuscitation was also better when judged by behaviors: unrational behavior,
food intake and rational behavior were observed in only 40, 30 and 20% of the control dogs, but in 90, 90
and 70% of the dogs with lowered brain temperature.

These observations indicate that the cooling of head surface is effective in preventing cerebral
damage caused by cerebral ischemia induced by cardiac arrest.
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DEENI I 3 B BicdEs L (322),

2. BEZTt

25C =R T, SMITRES TR OKKE &
B = — TR A B IS T 5 LD
T BMBECBERIE TR LAY, 6003 I ERIT
MCETTRE REREDEITLST, HER &T
1.5Co=E®1E, 1200MA&N+T5 & MEEE
NCK -7, AR FEREICH~NRER
CEBRER O THREERTH 0, 120052 EE Lt
3.3C, BB L N2.9CENEER L OEIA
Note (K2).

3. BiEiEsge

1) mfTEhRE

(L “FHEIRE (MAP)

DMEIEFT IR #12124.8+ 14 .9mmHg, %H1EF
1£124.7+15.3mmHg TH - 7o, OFMEES &



58

‘C

40r o—o frilifk
——e EI5iR
el A=t

(n=4)

351

30

30 60 90 120 min

2 BEEESEIC L AEEEL

o WEEE (n=10)
=~ FILEE (1=10)

mmHg MAP
150 x

125+

100

f/min PR

300¢

200} }\ ‘

00 ! | 1 —
[ | i

100~

3 Vital sign ©&a%

D ABOC TR, MiEheit10mmHg #i4%, (O3 ER
BRI L ) — B EEE B0, BRE3GE
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alpha b) predominant theta, with some alpha
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FKDOFE 28 bH BRI E hypoxia i X L TR b 58
<, LadRBoBEIL b HEBFENEILTHS
LLT\A, iz, Nemoto? b 2RO RAT i
%f L neurotransmitter dysfunction & \» 5 % %
RL T2, 20X 5 MBI X %RR] i
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RRITESED L7 5T, MELER=X L
F— R L EA 8, B flat THHGEREEEEE 2
HERLICEEZEZ DN EREND X 5 RBEHICDL
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Z2bhT\vwb, LL Ames 70D IE % 2 no-
reflow phenomenon 1%, B2 E < BERRAMEL
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BRI ZR L, MK F A TAEIFES metabolic
asidosis R %= LA, BE, i, behavior @
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latency of recovery (%, hypoxia D &R I It
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