BB RROCHR Bek F2
The Keimyung Univ Med J.
Vol 6, No 2, December 1987.

A&d gl G2 Hgsds dodad Ha
A g o ol wead

H M A-d =R

= Abstract=

Changes of Gas Values in the CSF by Continuous Controlled Hyperventilation
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Department of Anesthesiology, Keimyung University
School of Medicine, Taegu, Korea

Acid-base balance in CSF have been reported by a number of groups during past 20 years. CSF
contained only negligible concentration of buffer anion other than HCO,. Acid-base balance in
the CSF depend mainly on arterial PCO, because arterial CO, diffuses easily into the blood brain
barrier to form HyCO; in CSF. This study was undertaken to observe the changes of PH, PCO,,
base excess and actual HCO, values in CSF in the controlled hyperventilation. The changes in
pH and actual HCO;, Base Excess in CSF of anesthetized, non-curarized 7 dogs during continous
controlled hyperventilation were compared with those changes when the blood acid-base parameters
were kept at normal level. Both groups were mechanically ventilated to maintain a constant
PaCO; 20 torr,

The PH, PCO;, actuallHCO;), and Base Excess in cisternal CSF and arterial blood were
determined at normal condition as a control group shortly after induction of controlled hyperven-
tilation thereafter, were measured at 0.5, 1.0, 1.5, 3.5, 5.5 and 7.5 hours.

The results were as follows:

1) The pH of CSF in the controlled group was significantly lower than that of arterial blood
and the Pesf CO; was 10 torr higher than PaCO,,

2) The standardTHCOs Jand BE seemed to be compensating after continous hyperventilation of
3.5 hours and reached to the values of the controlled group.

3) The Pesf CO; decreased rapidly during hyperventilation and then, was maintained in a parallel
distance with PaCQ,.
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Table 1. Values for acid-base parameters in arterial plasma and cisternal CSF during controlled

hyperventilation in seven dogs.

TimeChr) location pH Pcog(torr) Aﬁ’é(e)?al St%f]c%?f d  Base Excess
Controll arterial 7.395(0,025) 35,2(1.5) 22.3(0.5) 23.2(1.0) -2.7(0.5)
CSF 7.344(0.027) 45,6(1.7) 24,9(0.4) 25.4(1.6) —0.5(0.2)
0.5 (hr) arterial 7.597(0.018) 20.5(1,5) 21.2(1.6) 24.1(1.2) —~1,9(0.6)
CSF 7.489(0.025) 33,7(1. 8) 23.7(1.3) 24.7(1. 3 —1.2(0.4)
1.0 (hr) arterial 7.592(0.017) 19.1(1.4) 20,7(1.5) 24.9(0.9) —1.100.3)
CSF 7.472(0.012)  31.2(1.3)  22.5(1.7)  24.2(1.6)  —1.7(0.4)
1.5 (hr) arterial 7.586(0.009) 20.7(1. D 20.2(1.4) 24.7(1. 5) —1.700.7)
CSF 7.452(0.012)  3L7(1.6)  21.7(0.9)  23.3(1.6)  —2.6(0.4)
5.5 () arterial  7.589(0.013)  21.2(1.5)  19.8(1.2) 23.5(1.6)  —2.4(0.5)
CSF 7.412(0.014) 33.0(1. 4) 20,1(1.6) 21. 5(1.0) —4.5(1.0)
5.5 (hr) arterial 7.569(0.006) 19,5(1.3) 19.7(1.1) 23.8(1.2) ~2.2(0.4)
CSF 7.414(0.005) 31.5(1.0) 21.000.9) 22.7(1.1) —3.3(0.9)
7.5 (hr) arterial 7.459(0.013) 19.6(1.4) 19.8(1.9) 24.0(1.4) —1.9(0.6)
CSF 7.417(0.010) 30.5(1. 8) 22.8(1.0) 25, 1(0. 8) —0.9(0.2)

Values expressed as mean +SD.
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Fig.1. PCO; of arterial blood and cisternal CSF
Vs, time during controlled hyperven-

tilation with constant PaCO; 20 torr.
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Actual [HCO,-] of arterial blood and
cisternal CSF Vs, time during controlled
hyperventilation with constant PaCO,
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Fig.2. pH of arterial blood and cisternal CSF
Vs, time during controlled hyperven-
tilation with constant PaCO; 20 torr.
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Fig.4. Standard [HCOs™] of arterial blood and
cisternal CSF Vs, time during controlled
hyperventilation with constant PaCO,
20 torr.
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Fig.5. Base excess of arterial blood and cisternal

CSF Vs, time during controlled hyper-
ventilation with constant PaCO, 20 torr.
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