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ABSTRACT

How to use a humidifier with a heating wire incorporated into the breathing circuit
Hideki Mivao*, Tohru HIROkKAWA*, Katsuyuki MIYASAKA**

* Department of Anesthesiology, Saitama Medical Center, Saitama Medical School, Kawagoe, Saitama,

Japan
** Department of Amesthesia, National Children’s Hospital, Tokyo, Japan

Humidifying system with a heated water resorvoir and a breathing circuit with heating wire
incorporated has become common place.

Airway obstruction due to consolidation of airway secretions has been frequently experi-
enced in our institution since the introduction of such a humidifier with a heating wire. We
speculated that such problems were caused by the reduced relative humidity of the delivered
gas.

In this study, we assessed both experimentally and clinically a hypothesis that a gas with
lower relative humidity deprives more amount of water from a unit area of mucus membrane
in the trachea than a gas with higher relative humidity when the both gases have the same
absolute humidity. We conclude that the relative humidity should be almost 100% when using
any type of humidifier and some rainout or condensation in the inspiratory limb of breathing
circuit is a simple, reliable and essential monitor that ensure the delivered gas has a relative

humidity of 100% even if using the humidifier with a heating wire.
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mucosal surface area

higher temperature (37°C)
lower relative humidity (46%)
same absolute humidity

(20mgH.0/L) A

lower temperature (23°C)
higher relative humidity (100%)

same absolute humidity
(20mgH,0/L) z

3r'c

ISB 1 relative humidity 100%

absolute humidity 44mgH,0/L

3rc

ISB { relative humidity 100%

absolute humidity 44mgH,O/L

Total amount of water deprived
44mgH,0/L —20mgH,0/L=24mgH,0/L
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(Miyao H, et al : Relative humidity, not absolute humidity is of great importance when using a humidifier with
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absolute humidity T
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point A ! tip of endotracheal tube
B : carina
C ' isothermal saturation boundary
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