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Controlling Relative Humidity

To the Editor:—Dr. Loew, Dr. Xlein, and
Professor Chalon describe a technique for
achieving a precise 60 per cent relative hu-
midity (AvesTaesioLocy 36:181-184, 1972).
They claim that this level was adequate to
prevent cytologic changes in the tracheobron-
chial mucosa, and confirmation of this state-
ment would provide the first standard for
minimal supplementary humidification of the
fresh gases.

As gas enters the airway, its temperature
rises, and the same water content now repre-
sents a lower relative humidity. At their range
of room temperatures, an exact 60 per cent
saturation represents an absolute humidity of
11.5 to 14.6 mg/l, and moisture content of this
order can be supplied by much simpler ap-
paratus.

They predict that humidification of fresh
gases supplied to anesthetic systems will be-
come mandatory. But the patient’s expiration
shares some of the ainvay with inspiration,
and moisture exchange occurs, increasing the
inspiratory water content above that of the
fresh gases. So information about optimum
tracheal conditions, and the concentrations of
inspired gases necessary to maintain them, is
still needed.
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To the Editor:—The vaporizer was con-
structed in order to administer anesthetic gases
with preciscly 60 per cent relative humidity at
room temperature (22-26 C) to 2 group of
patients being studied for cytomorphologic
changes in the ciliated cells obtained by bron-
chial lavage during general endotracheal an-

esthesia. Other groups included patients in-
haling dry anesthetic gases and gases satu-
rated with water vapor at body temperature
(37 C).

We agree wholeheartedly about what hap-
pens to gases once they flow past the inhala-
tion segment of the nonrebreathing valve. If
60 per cent humidity at room temperature rep-
resents an absolute humidity of 115 to 14.6
mg/], then by the time the gases have been
warmed to body temperature they will have
a water content represented by only 25-33 per
cent saturation, since at 37 C saturated gases
will hold 44 mg/l of water vapor. It is also
true that exhaled gases will lose some of their
moisture owing to decreases in temperature
once they reach the portion of the endotra-
cheal tube that protrudes from the mouth and
the nonrebreathing valve. Some of the water
of condensation will, at later stages, gradually
increase the humidity of inspired gases not al-
ready fully humidified.

We are not concerned, at present, with what
the humidity of the gases we administer be-
comes when they reach the tracheobronchial
tree. We have found in our cytologic studies *
that patients who breathed dry gases through
an endotracheal tube connected to a nonre-
breathing valve vielded bronchial washings
that contained ciliated columnar epithelial
cells with significant cytomorphologic changes
when anesthesia lasted more than an hour.
Patients placed on a humidified nonrebreath-
ing system delivering gases with a 60 per cent
relative humidity at room temperature, or
placed on the system described by Weeks and
Broman? and receiving gases saturated with
water vapor at body temperature, did not de-
velop significant cytologic changes at the end
of three hours. What we know is that inhaled
gases that contain 11.5 mg/1 or more of water
vapor are safe by our standards. We there-
fore believe that, in time, it will become man-
datory to control closely the inspired humidity
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