Salt Lake City, Utah

Introduction. Infra-red analysis of the ex-
ed carbon dioxide is not new. There has been
surgence of interest in the past few years
d development of instruments that display peak
» in digital form. This is capnometry. Do we
ed the actual curve (or capnography) in daily
esthesia practice?

Method. Fifty patients ages 1-12 years were
nitored with both the Siemens flow-through ped-
atric cuvette and the Puritan-Bennett side sampling
struments. Arterial blood gases were performed
the Radiometer ABL3 and transcutaneous COp with
ovametrix. The transutaneous gas monitoring was
luded in a subset of 34 patients.

Results. The most informative results are
luded in the recordings from the two IR analyzers
ich will be presented. Two of these are included
ere. The substudy of transcutaneous, arterial
d end-tidal CO2 had the statistical problem that
ach patient must be treated independently. Re-
ression analysis was performed on a minimum of
data points collected simultaneously on each
atient. Using a chi square test with a Fisher Z
transformation, the hypothesis that the correlation
pefficients between PaC0z and TCPCOz were similar
in all patients could be accepted. The Null hypo-
thesis had a p=0.15 x2= 42 so it was unlikely that
hey were unrelated, with an average R value with
weighing of 0.91 and a 95% confidence interval
of .87-.94. The relationship of ETCOp to PaCO2
lad a X2=115 large enough that the distribution
)f data did not give a good central tendency. The
#ull hypothesis that there was not a similar mean
orrelation cofficient has a P<10-6.

Discussion. The scattergram of ETCOp vs PaCOp
lustrates a surprising wide scatter of data for
widely accepted technique. In pulmonary patho-
ogic states end-tidal CO2 is known to be inaccurate
frequently. Sometimes this is due to failure to

ve an end tidal plateau; other times it is be-
Cause of a changing arterial to end-tidal concentra-
tion gradient. This study included patients with-
Ut known pulmonary disease. Figure I shows the
ormal COp capnogram with good plateau and clear
se and rapid fall. Combining flow measurement (as
Siemens does in their ventilator) effective venti-
lation for gas exchange can be approximated. In
igure 11, a common occurring recording shows vary-
Ing respiratory volumes without a true plateau. The
algorithm the instrument operates with will give a
digital value for peak CO2. Simultaneous values for
aC0, ETCO, and TCPCOp can obviously be mislead-
ing. The Siemens flow-thru cuvette has a more rapid
Teésponse and the algorithm recognizes shorter time
Constants. It would show the cardiac wave super-
posed on the descending COp curve as another
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ETCO2 value. The Puritan-Bennett instrument is
limited by its sampling rate-maximum is 150 cc x
min-1. This rate will not be suitable for low flow
anesthesia; to preserve heat and humidity practiceo
here. Slow sampling rates may not recognize endg
tidal plateaus. At a respiratory rate of 40 and
150 cc sampling rate the end-tidal value was O.

vol % lower on the Puritan-Bennett than the Siemeng
due to no plateau occurring.
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Summary. The end-tidal CO2 monitoring wa§
statisticaliy less accurate in indicating the treng
of PaC0p change than transcutaneous COp. The read
son for this was the inaccuracies in capnometrys
Capnography is required to verify proper recogni§
tion of alveolar air. The newly released Hewletts
Packard monitor, and the new Siemens physiologig
monitor, which combine a flow-through cuvette witlh
microprocessor storage of the digital COp curve
should be good instruments. Only the Siemens pres
sently has a pediatric, low dead-space cuvettez
Continuous printing of the curve on paper is obvie
ously impractical. In the small pediatric patienk
with small volumes and high frequency, capnograph{
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