ZEsE, (J. Nara Med. Ass.) 45, 461~468, 1994 (461)

AR FEMELICBITFAZ 7MLy, £V 7L,
DPXINA—T = v F = — )V D
i B R & oo COL ek

R RIRIER R R 4o
TN & 7

CARBON DIOXIDE REACTIVITY ON CORTICAL CEREBRAL BLOOD FLOW
DURING ENFLURANE, ISOFLURANE AND DIAZEPAM-FENTANYL
ANESTHESIA IN NEUROSURGICAL PATIENTS

Tosuryukt SHIMOMURA
Department of Anesthesiology, Nara Medical University

Received July 29, 1994

Abstract : Background : Effects of the CO, reactivity on cortical cerebral blood flow
(CBF) have not been investigated by non-invasive, non-radioactive procedure in clinical
aneshesia (enflurane, isoflurane and diazepam-fentanyl). The purpose of this study is to
evaluate the cortical CBF and CO, reactivity under anesthesia with a thermal clearance
method. .

Materials and Methods: The CBF were determined by principle of Peltier’s effect
(thermal clearance method) in 26 patients who have been anesthetized and undergone
neurosurgery. The CO, reactivities were measured at the clinical steady state of PaCO,
levels: 35 mmHg, 40 mmHg and 45 mmHg during enflurane (n=3), isoflurane (n=9) and
diazepam-fentanyl (n=9) anesthesia, respectively.

Results : The CO, reactivities of cortical CBF were well maintained during all anesthesia.
The slopes of regression line (ACBF vs 4PaCO,) were 2.74ml + 100 g% « min~' » mmHg™*
(enflurane), 1.17ml « 100 g~! * min~! « mmHg™* (isoflurane) and 1.01ml » 100 g * min™* +
mmHg™ (diazepam-fentanyl).

Conclusion: These results suggest that in neurosurgery under enflurane, isoflurane
anesthesia, it should be cared for the great reduction of CBF induced by hypocapnic
cerebrovascular reactivity.

Index Terms

anesthetics, volatile anesthetics (enflurane, isoflurane), diazepam-fentanyl anesthesia,
thermal clearance method, cerebral blood flow, carbon dioxide reactivity
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Table 1. PaCO,, CBF, and MAP during enflurane anesthesia
Hypocapnia Normocapnia Hypercapnia

Patient PaCoO, CBF MAP PaCo, CBF MAP PaCo, CBF MAP

1 35 60 69 39 67 74 46 77 70

2 34 34 97 38 41 102 45 47 95

3 42 57 71 47 76 70

4 36 43 83 40 64 81 45 77 86

5 35 44 93 40 52 86 44 80 80

6 38 39 102 42 48 105 49 60 87

7 31 32 69 38 45 70 43 51 80

8 34 34 101 41 35 102 49 40 103
Mean=+SD 3524 39+ 7# 88+14 40+2¢ 50+9%# 86+15 46+2#  62+15¢ 82x12

PaCO,, arterial PCO, (mmHg) ; CBF, cerebral blood flow (ml+100 g-'*min~!) ; MAP, mean arterial pressure (mmHg) ;

#, p<0.01 compared to the other two states.
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Fig. 1. CO, response during enflurane anesthesia.
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Fig. 2. CO, response during enflurane anesthesia.
(CBF=2.74XPaC0,—54, r=0.62)
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Table 2. PaCO,, MAP, and CBF during isoflurane anesthesia

Hypocapnia Normocapnia Hypercapnia

Patient PaCO, CBF MAP PaCo, CBF MAP PaCoO, CBF MAP

1 36 39 74 42 42 86 45 43 90

2 36 28 73 40 34 72 45 48 76

3 35 36 87 38 40 96 44 43 94

4 33 24 72 42 31 72 47 43 81

5 35 41 81 39 54 80 44 59 81

6 36 45 61 40 46 67 44 59 61

7 36 36 82 38 41 89 44 46 65

8 36 25 75 39 31 100 43 33 68

9 35 49 84 38 54 79 47 59 82
Mean+SD B 369 77+8 40424 41+9%  82+11 4514 48+9¢  78+11

PaCO,, arterial PCO, (mmHg) ; CBF, cerebral blood flow (ml+100 g~**min~*) ; MAP, mean arterial pressure (mmHg) ;

#, p<0.01 compared to the other two states.
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Fig. 3. CO, response during isoflurane anesthesia.
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Fig. 4. CO, response during isoflurane anesthesia.
(CBF=1.16XPaC0,-5, r=0.48)
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Table 3. PaCO,, CBF, and MAP during diazepam-fentanyl anesthesia
Hypocapnia Normocapnia Hypercapnia
Patient PaCo, CBF MAP PaCoO, CBF MAP PaCO, CBF MAP
1 31 39 131 41 44 125 45 50 126
2 34 36 96 40 56 78 44 65 91
3 35 44 106 38 49 110 48 53 110
4 36 37 127 41 41 118 46 50 122
5 33 46 104 37 57 86
6 38 36 96 39 39 115 47 51 106
7 34 47 110 40 51 118 44 62 109
8 35 30 121 40 34 124 48 40 115
9 36 53 127 39 60 122 45 66 134
Mean=+SD 3524 A0kTH 112413 3914 47+9F  109+17  46+2¢  55+9¢ 113413

PaCO,, arterial PCO, (mmHg) ; CBF, cerebral blood flow (ml+100 g~**min~!) ; MAP, mean arterial pressure (mmHg) ;

#, p<0.01 compared to the other two states.
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Fig. 5. CO, response during diazepam-fentanyl anes-
thesia.
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Fig. 6. CO, response during diazepam-fentanyl anes-

thesia.
(CBF=1.01XPaCO,+7, r=0.48)
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