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Control mechanisms on ventilation in central nervous disease were studied by
continuous monitoring of PaCOs,.

1. PCO, sensor for continuous monitoring of PaCO,

The reliability of the PCO, sensor used for continuous monitoring of PaCO,

was confirmed.

2. Studies using continuous PaCO, monitoring
1) PaCO, was maintained at low values and periodical fluctuation of PaCO,
was noticed in central nervous diseases. Moreover, the extent of the fluctuation
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was related to the grade of consciousness.

2) The fluctuation of PaCO, was more remarkable in the subarachnoid hemor-
rhage group than in the cerebral contusion group.

3) A specific relationship between the grade of consciousness and breathing
pattern was not recognized.

4) A time delay was observed between the change in tidal volume and fluctua-
tion in PaCO, in abnormal breathing. It was more remarkable in Cheyne-Stokes
respiration.

5) The value of PaCQ, in the expired group was lower than that in the sur-
vival group.

3. A study of the CO,—response curve
The response decreased in the group with central nervous diseases, but the

extent of decrease was not related to the grade of consciousness.
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Fig. 1. The relation between PaCO, measured by PCO, sensor
and that measured by a blood gas analyzer.
PaCO, values measured by PCO, sensor accurately reflects

blood gas analyzer.

Table 1. PaCO, values in steady state and
the extent of PaCO, fluctuation in each
grade of consciousness.

PaCO,(mmHg)|PaCO,(mmHg)
(steady state)| (flucutation)

control (n=4) 39.441.7% 1.0
I (n=6) 35.2+5.8 1.540.9%*
I (n=6) 32.943.6 3.64+0.8
M (n=13) 33.9+4. 4% 4.040.8**
I+ +M(n=25) 34.0+4.5 -

* #*P<0.001
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v =TT, BIEREEBEO DI 2
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512l .

® BmIENE
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a) IF#(Normal Breathing Pattern, NBP)

b) rhiRik@BrER (Central Neurogenic Hy-
perventilation, CNHV) EH 7RI B K&
WIER AT 5 D : .

¢) F=—¥vA+—27 AR (Cheyne- periodic breathing
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D

d) Ak g% (Periodic Breathing, PB)
BRI ) R A& KRS T 501X CSR L[F
BTH o1 EFREOILN D

e) 4:Eke®% (Ataxic Respiration, AR)
) X A, BEEE BCHEEDIN L O

Tidal vol,
1000 1

ENuED

T minz Ataxic respiration

2) # R Fig. 2. Abnormal breathing patterns in

b EREBIC 3\ T PaCO, % v HI central nervous diseases.
BT D & %L DEIC BT
PaCO, 7% $4o BT EHL Table 2. Abnormal breathing in each grade of consciousness.
T % DATED bR, " | normal ’ CNHV ‘ CSR PB | AR
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Table 3. Arterial blood gas analysis in three groups
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foads siatey | “Chuckmtions | B.E. (mEq/D
control (n=4) 39.44+1.7 7.43+0.03 1.340.6
HFF (n=19) 34.2+4.9 2.8+1.5 7.48+0.04 2.1+42.7
e (n=6) 33.442.8 4.942.7 7.48+0.04 0.8+1.8
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Fig. 3. Breathing pattern and continuous
monitoring of PaCO, in normal respira-
tion.

PaCoO, value is increased as tidal vo-
lume is decreased with sleeping.
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Fig. 4. Fluctuation of PaCO, in the each
grade of consciousness.
The extent of fluctuation is related to
the grade of consciousness.

Table 4. CO,-response curve.

NN
= A PaCO,
control (n=4) 1.234-0.59*
I (n=3) 0.78+0.17
I (n=4) 0.58+0.14
M (n=5) 1.04+0.52
I+0+1 (n=12) 0.9740.4 *
COLD (n=3) 0.3240.16
* P<0.05
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Fig. 5. Breathing pattern and continuous monitoring of PaCO, in
Cheyne-Stokes respiration.

Respiration pauses at near the peak level of PaCO,, and resumes
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1- min, Fig. 6. CO,-response curve.
Tidal volume and PaCO, increases immediately after inhalation of CO, mixed gas.
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PaCO,, pH & b i IEFHEIC H >7c 3 DDIE
TRIZL1E (7.1%) CBERholc: ®EL
T3, Zhicst LiREE 30 mmHg LT 5
BRRRTFELTVS. BEOFERTIE, LT
B¢ PaCO,, pH 2321 Fh 33.44£2.8, 7.48+
0.04 L\ 5{HT H b Rout 5D FHERREIC
3 25 A, EFEFIC B\ Th 34.2+14.9,
7.48+0.04 LW HET H Y, AED FERID
it PaCO,, pH 3 FHcBIL T HEL XV B
7 otc. PaCO, o A EICBIL Tix, 3E
B 4.9+ 2. T LAFFERF) 2.8+ 1.5 L FEE
DD B (P<0.01), FETHRLFE b
BHRBEEDOBMNEEGFTH sk, ZDXL5
CHRFAINIERICI et EL RS,
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CO, receptor (TIEBAIC FEFET 5 = & 2Y 22D
b T\ 5. SEIDEFNIC R\ TEEREIC IR
WWEDRD b il DILHEBEIREAZE D — B D %4
THH, TOMTIXFMEDLDEEYHT
5HDIEBD BRI o7, LnL CO, res-
ponse curve TR\ T FREEERL = v b
r— AR EHNTEMETH D, HEFEFRAKIC
A 20 BEENR RO FERFRD CO, X3 %
REUNMET LD EEZ bR, leR4ME
DB TIEFRERBOERC CT It X 2/RH%E
Wz, HHVIXBHEEED BEL CO, L&
Lo BT BHBRIeh 7. Fio COLD
TRV TUILSARD = L e HIEEZRL .

Pk iR BIC Js0 5 R FREBERE DR

X

(H11%% $45 1985)

Hic T PaCO, &, EEFIC KT 5
PaCO, Z&D HK, REFROMHE, #XE
L PaCO, fEnTh, CO [LEHEOETEL
BT, FREREO W RIRETEE DR
EHRHB DT, BHCERD - R
RO B, BEORE L OBR, BEDOML
LoOB@RA Y, FREELBRERNR B
EN% L, Bk —BORFANPLELEbh
7.

FERR L BT H T KIAEIEE, BRIz
ERREFCES OB ETH L L b, HRCEB
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