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Monitoring of respiratory gases during OHP by
means of a mass-spectrometer

H. Ohnishi, M.D., A. Tamura, M.D., T. Sugiu, M.D.,
Y. Fujiwara, M.D.

Department of Surgery, Kosei Hospital Mihara,
Hiroshima.

Connecting a mass-spectrometer (Perkin-Elmer,
RMS-3) to our OPH chamber (air-compression
type), we enabled to monitor continuously the
changes in the respiratory gases during OHP.

The system consists of a gas analizer (MGA-
1100), an inlet selector, and a central and remote
monitors. On-line data are constantly analyzed
and visualized on an ossilograph.

The data obtained are respiratory rate, inspira-
tion-to-expiration ratio, concentrations of O,, CO,,
and N, in both the inspiratory and expiratory
gases, automatically recorded and visualited every
20 seconds, shown both in figures and in diagrams.
The PCO, is also recorded in a trend-graph.

We encountered several problems on the actual
use of this system, each of which were solved
technically.

In fact, we found the system was good enough for
clinical application in monitoring respiratory gases
during OHP.
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N B 10 ¢ /min 200 /min 30 ¢ /min

Ins Exp Ins Exp Ins Exp
Mean=+SD | Mean£SD | Mean*=SD | Mean=SD | Mean+SD | Mean+SD
CO; |0.65+0.26|5.17+0 0.51+0.26 | 4.96+0.57 | 0.45%0.26 | 5.01£0.48

1.0 0, 93.1t4.6 | 92.6+3.3 | 99.0%0 94.2+1.6 | 99.4%+3.0 |95.0+0.6
ATA N, 7.1£5.7 1.2%+0.9 0.9£0.5
RR 13.9%+3.0 17.0+3.1 15.8%3.5

CO, |0.55%0.26| 3.33%+0.32 | 0.40%+0.40 | 3.20+0.31 | 0.47+0.34 | 3.22%+0.33
1.5 (OX 98.8+5.1 | 92.3£0.7 | 96.0£4.8 | 95.4+0.2 | 98.7+2.6 | 96.3£0

ATA N. 11.2*£4.9 3.9£5.0 1.4%1.8

RR 15.6+3.9 15.8+14.0 15.8+4.0

CO; |0.39%0.26|2.46+0.14| 0.35+0.28 | 2.32+0.88 | 0.43%0.33 | 2.45%0.38
2.0 (OX 85.318.4 | 85.6*X6.1 | 93.6%£5.7 | 93.8t2.6 | 98.0£1.4 | 96.1£1.6

ATA N. 15.8£8.7 6.6+3.9 2.0x1.4
RR 15.9%+4.0 16.7£3.9 16.1+3.8

CO, 0.34%+0.23| 1.99£0.49| 0.28+£0.23| 2.04%0.53

2.5 (0N 87.9+8.9 | 90.6+£6.0 | 95.0-4.6 | 94.7%£7.7
ATA N. 12.2%11.5 5.0+4.7
RR 16.2+3.7 16.2+3.7
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Ins Exp Ins Exp Ins Exp
Mean=+SD | Mean+=SD | Mean+SD | Mean+SD | Mean+SD | Mean+SD
CO, |0.12%0.22| 3.93+0.49| 0.11%+0.18| 3.59+0.82| 0.10+£0.20 | 3.75+1.26

1.0 0. 98.4x0 93.8+2.3 | 99.9%0 95.3%£1.4 | 100.0%+0 95.8%=0
ATA N, 2.1+2.4 0.3+0.4 0.5t1.1
RR 16.3£5.0 16.7£5.1 16.5£5.0

CO. |0.13£0.16| 2.68+0.39| 0.10%0.17 | 2.38%0.63 | 0.07%0.17 | 2.58£0.40
1.5 0, 96.2+1.8 | 92.2+3.8 | 98.8%£3.8 | 95.2%+1.8 | 100.0*+0 | 96.8%1.1

ATA N, 7.4%2.0 1.3£1.8 0.4%0.5

RR 14.2%5.2 16.6+5.3 17.2£5.0

CO, |0.08+0.19| 2.06*0.18 | 0.07%0.11 1.98+0.17 | 0.04£0.09 | 1.94%0.18
2.0 0, 92.9%14.1 | 85.7%£5.2 | 95.2£5.6 | 92.5£2.8 | 99.9%=2.6 | 96.1%=1.6

ATA N, 14.9%9.8 5.1+3.7 0.7£0.8
RR 16.2+5.1 16.3%5.2 14.7£5.0

CO. 0.03£0.05| 1.66+0.08| 0.03£0.09 | 1.61%0.11

2.5 (0% 96.5+1.1 | 91.8+3.6 | 98.9£3.0 | 94.7£3.8
ATA N. 7.414.2 3.8+1.8

RR 11.8£5.0 12.5%5.1
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& B 10 /min 20 ¢ /min 30 £ /min
Ins Exp Ins Exp Ins Exp

Mean+SD | Mean+SD | Mean+SD | Mean+SD | Mean+SD | Mean+SD

CO: ]0.56+0.07 | 4.49%+0.58 | 0.50£0.19 | 4.37+0.67 | 0.41£0.19 | 4.33%+0.75

1.0 0O, 78.0£8.9 | 78.3£8.3 | 86.3+£6.9 |83.914.9 |89.0%+11.3|86.5+4.4
ATA N. 20.2+8.9 10.2£8.6 7.4+5.4
RR 23.0+5.6 20.5£5.1 18.5+5.0

CO. |0.60+0.17 | 2.91+0.23| 0.49%0.24 | 2.81£0.41| 0.42+0.24 | 2.65+0.43

1.5 0, 67.814.2 | 73.8%£0.99 | 80.5+9.6 | 78.9+t6.0 | 87.6+6.9 | 83.6%7.6
ATA N. 28.6%x7.1 18.5+12.3 13.8%+3.9
RR 18.4%5.1 21.2£5.0 18.8+5.0

CO; |0.47£0.16| 2.10£0.54 | 0.35+0.17 | 2.04%0.78 | 0.29+0.33 1.98%0.21

2.0 (0} 63.713.0 | 68.410.7 | 77.6+£8.2 | 72.7£7.5 | 83.5€12.4| 77.2+7.4
ATA N, 34.7%£9.2 22.719.6 17.3%+1.6
RR 20.1£5.0 20.9%5.1 19.6+5.0

CO. |0.44%0.18| 1.70+0.16| 0.37+0.21 | 1.81%0.43 | 0.310.20 16.4+0.08

2.5 0, 59.4%+8.2 | 60.316.9 | 69.1=11.6| 64.4%+6.7 | 71.3+21.6| 72.2+3.9
ATA N, 43.814.7 32.41+12.4 24.7%7.6
RR 16.2+5.2 18.1%+5.1 19.0%+5.0
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