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COMPARISON OF TWO MIXED-VENOUS SATURATION CATHETERS IN CRITICALLY ILL PATIENTS
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Introduction. Two different devices and ca-
theters are now available for continuous mixed-ve-
nous 0,-saturation (Sv0,) monitoring by reflectance
oximetry. Three different wavelengths are employed
with Shaw Opticath PA catheters (0xi)(Oximetrix
Corp., Mountain View, CA), whereas the Swan-Ganz oxi-
metry TD system (Edw)(American Edwards Corp., Santa
Anna, CA) utilizes only 2 wavelengths. In an animal
study where abrupt physiological changes were pro-
voked, a significantly better correlation with the
reference Co-oximeter was shown for the Oximetrix
product. It was concluded that "the magnitude of the
error measured in the Edwards catheters is suffi-
ciently large to be clinically important” (1). We
investigated the accuracy and quality of both sys-
tems during long-term use under clinical conditions.

Material and Methods. In a prospective ran-
domized study, 59 critically i1l patients requiring
invasive cardiovascular monitoring with pulmonary
arterial catheters received either an Oximetrix Opti-
cath (n=38) or an Edwards Oximetry TD catheter (n=
37) with their informed consent and approval by the
Research Conmittee. Before the catheters were float-
ed into correct position, in-vitro calibration was
done according to the manufacturer's instructions.
After placement of the catheters and every 12 hours,
the current hemoglobin was updated on the American
Edwards monitor, and hemodynamic measurements, in-
cluding arterial and mixed-venous blood samples, were
performed. The blood samples were drawn anaerobically
and analyzed immediately with an IL 282 Co-oximeter.
The Co-oximeter was calibrated daily against known
standards. In-vivo recalibration was done if the dif-
ference between in-vivo and in-vitro saturation was
greater than 3%. Correlation coefficients between in-
vivo and in-vitro SV0, were calculated with the val-
ues obtained before in-vive recalibration. Statisti-
cal analyses included correlation coefficients for
the regression lines between in-vivo reflectance
oximeters and the in-vitro Co-oximeter.

Results. Within both study groups, hemodynam-
ics varied over a wide range. The cardiac index in
the 0xi group ranged from 1.3 to 10.3 1/min/m? and
in the Edw group from 0.9 to 12.6 1/min/m?. Oxygen
consumption ranged from 45 to 304 ml/min/m? and from
66 to 425 ml/min/m? respectively. Ten Oxi and 5 Edw
catheters had to be replaced due to defects. The
reasons were balloon ruptures in 5 of the Edw and 5
of the Oxi catheters. In the latter product, there
were also leakages in the venous 1ine (n=4) and one
thermistor defect.

The figures show regression lines, correlation
coefficients (R), standard error of the estimate
(SEE) and 95 percentile confidence intervals of the
two different catheters vs. the IL Co-oximeter re-
spectively. Deviations from in-vitro SV0, greater
than +5% existed in 48 controls (19%) with the Oxi
catheter compared to 33 (13.4%) with the Edw cath-
eter,

Discussion. In-vivo determination of Sv0, by
both devices correlated well with the Co-oximeter.
Deviations of more than 5% from in-vitro controls
in 15.4% and 19% of controls for both catheters are
a warning against fully relying upon the absolute
values of in-vivo measured Sv0,. This also holds
true for the Oximetrix Opticath. Our clinical ex-
perience has shown that the advantage of these mon-
itor systems lies in their ability to indicate
trends and abrupt changes of the oxygen supply-to-
demand ratio immediately at the bedside. In-vitro
controls are advisable every 8 to 12 hours for both
products.
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