
survey of cancer in the area, but detailed geographical
results have not to our knowledge been published or
made publicly available. A retrospective study of
hospital or pathology records, or both, is required but
might be difficult to carry out in view of the quality of
record keeping in the past.
Our report highlights the need to establish a perma-

nent cancer registry for this area of France available
to researchers. This is all the more important as a
nuclear power station began to operate 16 km away in
December 1985.

We thank Dr F Hatton at the Institut National de la Sante
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providing the mortality data.
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Effectiveness of using end tidal
carbon dioxide concentration to
monitor cardiopulmonary
resuscitation

D Higgins, M Hayes,W Denman, D J Wilkinson

End tidal carbon dioxide concentration indicates both
correct tracheal intubation' and effective cardiac
compressions during cardiopulmonary resuscitation.
Its application has been limited by the cost and
practicality of providing infrared analysers or mass
spectrometers at all sites where resuscitation may be
attempted. We report the use of a cheap pocket sized
detector that allows immediate recognition and correc-
tion of oesophageal intubation and ineffective cardiac
compression.

Methods and results
The end tidal carbon dioxide detector (FEF;

Fenem) is a portable device that does not require a
power supply. It has an internal volume of 38 ml, a flow
resistance <3 cm water at 60 l/min, and weighs <30 g.
An easily visible colour change shows the variation in
carbon dioxide concentration during inspiration and
expiration.
We used the detector in 30 varied resuscitations at

this hospital. At the site of resuscitation the patient's
trachea was intubated and the detector inserted
between the tracheal tube and the breathing system.
Each patient was then ventilated with six breaths of
100% oxygen and the colour of the indicator during full
expiration was matched to one of the three colour
ranges illustrated on the detector (table).
The detector indicated a concentration of <0 3% in

Colour shown by end tidal carbon dioxide detector after six breaths of
pure oxygen in 30 patients being resuscitated

End tidal
carbon dioxide

indicated No of
Colour (%) patients Events noted

Purple <0 3 3 Endotracheal tube misplaced in
two patients (oesophageal
intubation). Ineffective
precordial compression in third
case

Light purple 0 5-1 8 Two patients successfully
resuscitated; in both cases return
of spontaneous circulation was
associated with change in colour
to yellow

Yellow >2 19 Spontaneous circulation had
returned at time of assessment in
six patients; resuscitation
attempts failed in 13 patients

three patients. In two of these the tube had been placed
in the oesophagus; when the tube was correctly
positioned under direct vision the detector changed
colour to yellow, indicating a concentration of >2%. In
the third patient correct placement of the tube was
confirmed by direct vision and auscultation. The
cardiac compression was immediately altered and the
detector changed colour to light purple, indicating a
more effective circulation.

In two other patients the end tidal carbon dioxide
concentration spontaneously increased without any
apparent alteration in the efficiency of cardiac com-
pression or ventilation. The increase was associated
with a return of spontaneous circulation; during in-
spiration the detector returned to a purple colour
(<0 3% carbon dioxide), indicating that the effect was
not due to the patient rebreathing expired gas.

Comment
The detector successfully differentiated between

oesophageal and tracheal intubation in every case. It is
important to note that making a clinical decision before
administering at least six breaths through the detector
can yield false results. If the stomach is distended with
air before intubation carbon dioxide concentrations
may be as high as 4 5%. Ventilation with six breaths of
pure oxygen will, however, reduce the carbon dioxide
concentration in the oesophagus to nearly zero.'
We identified one case in which ineffective cardiac

compression produced inadequate pulmonary blood
flow. Smalhout and Kalenda reported a similar
case, which they attributed to chest compressions
being less vigorous than necessary because the person
performing resuscitation was tired.4 A spontaneous
increase in end tidal carbon dioxide concentration was
first linked with the return of a patient's circulation by
Garnett et al.S Our study confirmed this finding and
showed that precordial compression need not be
interrupted to confirm that spontaneous circulation
has been restored. We believe that the end tidal carbon
dioxide detector provides a valuable aid in managing
cardiopulmonary resuscitation and should be available
at all sites where such resuscitations are attempted.

We thank EME-Tricomed, Brighton, for providing the
detectors used in this trial and Miss Michele Langley for
secretarial help.
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