Usefullness of portable monitoring for diagnosis of sleep-disordered breathing in children less than 7 years of age
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Background: The current standard test for investigating children with suspected obstructive sleep apnea syndrome (OSAS) is in-laboratory polysomnography (PSG). However, it can be difficult for children to undergo PSG because this examination requires numerous sensor attachments to the body which is very uncomfortable, especially for those less than 7 years of age. Furthermore, in Japan the availability of full PSG study for young children is limited, often resulting in long waiting times. 

Objectives: To investigate whether portable monitoring (PM), which consists of an expiratory air flow sensor, pulse oximeter, and heart rate (HR) monitor, can identify OSAS candidates for adenotonsillectomy among otherwise healthy children.

Material and Methods: After obtaining written informed consent from the parents, healthy volunteer children < 7 years of age with neither adenotonsillar hypertrophy nor habitual snoring underwent PM as a control group. From Feburuary 2009 to July 2010, adenotonsillar hypertrophy patients diagnosed by laryngofiberoscopic (LF) examination, < 7 years of age, underwent sleep studies using the PM in our laboratory. Patients with an apnea-hypopnea index (AHI) greater than 5 who had adenotonsillar hypertrophy underwent adenotonsillectomy, and, after answering a postoperative questionnaire survey, the PM study was repeated. PM was performed using the SAS2100 (NIHON KODEN, Tokyo, Japan), a monitor with rspiratory flow pressure sensors applied with nasal cannula and pulse oximeter recording of both oxygen saturation (SpO2) and HR. The AHI was defined as the total  number of apnea and hypopnea episodes divided by the number of artifact-free recording hours. 

Results:, Ten subjects (30% male, mean age 4yr 10mo) were studied as the control group. Twenty-five patients < 7 years of age suspected to have OSAS (64.0% male, mean age 4yr 11mo) were admitted to our hospital. All undrwent LF and PM. Fifteen patients (58.9% male, mean age 4yr 10mo) had AHI > 5, and adenotonsilwectomy was performed. The AHI and lowest SpO2 results are shown in the table below. There were significant differences (P < 0.005) between preoperative and postoperative data for AHI, SpO2 (lowest and mean) and HR (minimum, mean, maximum). On the other hand, there were no significant differences between control and postoperative AHI, SpO2 (lowest, mean) and HR (minimum, mean, maximum) data. 

Conclusion: Portable monitoring with the SAS2100 is useful for determining appropriate candidates for adenotonsillectomy for management of OSAS. The SAS 2100 is applicable to young children because of its low invasiveness and minimal discomfort.

                      Control                Preoperative                 Postoperative      (Mean ± SD)
AHI                        2.0190 ± 1.04 0.43              15.513.96 ± 7.79　8.47　　　　    3.17 71± 2.0368
Lowest SpO2     　89.0 ± 3.63　           78.9 ± 8.76                  88.9 ± 4.50
Table. Apnea-hypopnea index and lowest SpO2 results
　AHI: apnea-hypopnea index


