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ABSTRACT

The accuracy and reliability of an intra-arterial blood gas monitoring system
following bolus injection of carbon dioxide in dogs

Meneyasu SHA*, Jun KATAGIRI*, Mitiko YAMADA*, Msashi KOHNO,
Akito OHMURA*, Tetuya Mivyajr**, Eiji OHISHI**

* Department of Anesthesiology, University Hospital Mizonokuti, Teikyo University School of Medicine :
74 Mizonokuti, Takatsu, Kawasaki, Kanagawa, 213
** Department of Medical Engineering, University Hospital Mizonokuti

Twelve dogs were anesthetized with thiopental and succinylcholine, and anesthesia was
maintained with enflurane, oxygen and pancuronium. An intra-arterial blood gas monitoring
system (PB 3300® IBGS) sensor was inserted into the femoral artery with 20 G needle. The
response time for the IBGS CO, sensor to reach 909 equilibration is reported to be 1.4 min.
IBGS readings adjusted for the response time were compared with arterial blood gas (ABG)
data measured by a blood gas analyzer ABL 505 (Radiometer) as the gold standard. Compari-
son of ABG and IBGS values by lineal regression analysis revealed r=0.83~0.87 for Pco, and
0.86~0.96 for Po, after CO, injections of 50~200 ml. The bias was 0.35~—1.9 for Pco, and
14.2~38.0 for Po,. These results demonstrated the accuracy and the reliability of PB 3300,
IBGS whose readings were comparable to the ABG values obtained using ABL 505 after bolus
injections of 50~200ml CO,. However, with 300 ml CO, injection which produced severe
hemodynamic depression, IBGS readings showed larger bias and precision. We conclude that
IBGS measures arterial blood gases with an acceptable level of accuracy, albeit not a rapid
detector and it may serve as a useful tool for detection of experimental CO, embolism since it
reliably reflects the ongoing blood gas abnormality.
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£ 1 CO, HAFEARE Pco, (PB)—Paco,

CO, EAE (ml) 50 100 200 300
r 0.83 0.87 0.83 0.69
System Bias —1.90 —0.35 —1.33 —3.84
System Precision 1.99 2.23 4.50 8.06
Pcof();(};c))z(zi)z pye | 42.1735.1 | 44.1-35.2 | 47.7-29.7 | 52.3—20.0
*B : Bias, P : Precision BT : mmHg
F 2 Paco, Dff & Bias, Precision
Paco, 30—39 | 40—49 | 50—59 | 60~
Bias —0.74 | —2.65 | —4.52 | —6.84
Precision 2.75 4.47 5,53 7.80
Lumsden T*| _; g | _3.5 | —2.1 | —2.9
Bias
Precision 1.8 15 L7 149
Paco, 35 45 55 65
Pco,(PB) | 29—40 | 33—51 | 40—62 | 43—74
*Lumsden T, et al : The continuous intraarterial
blood gas monitoring system. J Clin Monit 10 :
59-66, 1994 £ b 5| H Hf7 : mmHg
+F 3 CO, # AEAE & Po,(PB)  Pao,
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r 0.96 0.90 0.86 0.85
System Bias 31.4 25.8 38.0 14.2
System Precision 14.8 14.3 38.5 47.2
Pao, 280 230 175 133
Po,(PB) (B+2P)* | 341—278 | 284—227 | 290—136 242—53
*B ! Bias, P : Precision B : mmHg
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