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Fig.1 Spo0,, respiratory rate and respiration waveform
displayed on the RRa monitor
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Table 1 Definition of apnea types

RRa monitor Impedance

No breathing detec- | No breathing detec-
tion tion

Central apnea

Obstructive apnea | No breathing detec- | Breathing detection

tion

Mixed apnea Central apnea and obstructive apnea

mixed type
Nno apnea
6 cases
21.4%
(SAS 4cases) apnea
22 cases
78.6%

(SAS 4cases)

Fig.2 Presence/absence of apnea based on checking
with the RRa monitor
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Fig.3 Impedance waveform in patients judged as having
central apnea

The impedance waveform of Case 1 (13 minutes).

The flat part of the waveform represents apnea. In this case,

both impedance and RRa monitor detected apnea.
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Fig.4 Impedance waveform in patients judged as having
obstructive apnea

The impedance waveform of Case 2 (13 minutes).

In this case, RRa detected apnea, however impedance did not.
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Abstract

Masimo Rainbow Acoustic Respiration RateTM is a device that enables continuous and non-invasive measure-
ment of the respiratory rate through detecting the upper airway sound signals (produced by turbulence arising
during expiration and inspiration) and depicting changes in the tidal volume as a waveform. A total of 28 non-
intubated patients with a high risk for abnormal respiration admitted to our intensive-care unit (ICU) were con-
nected to this device. Apnea was recorded with this device in 22 of these patients. By comparing the impedance-
based respiratory rate measurement with the visually determined respiratory rate, the apnea detected in the 22
patients could be divided into central apnea (16 cases), obstructive apnea (4 cases) and mixed apnea (2 cases).
Because air flow through the upper airway ceases in both patients with central apnea and obstructive apnea,
monitoring with this device seems to be useful for early detection and classification of apnea. Also from the view-
point of nurses, this device is expected to improve the safety of respiratory management and the quality of nurs-
ing care through allowing early detection and classification of apnea in non-intubated patients.
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