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Thermal-sensing respiration detector applicated in chest
digital radiography for children under S years

FAN Yun, LIU Jie, YANG Feng, YANG Ming, WANG Ying"
(Department of Radiology. Children’s Hospital of Nanjing Medical University, Nanjing 210000, China)

[Abstract] Objective To explore the value of thermal-sensing respiratory detector for chest digital radiography (DR) in
children under 5 years. Methods A total of 1 000 children aged <5 years and unable to cooperate with standing position
examination who would undergo chest DR examination were prospectively enrolled and randomly divided into observation
group and control group (each n=500), then were further divided into 5 subgroups according to ages. A thermal-sensing
respiratory detector was used to monitor the oral and nasal area, and automatic exposure was triggered during inspiration
with a temperature decrease threshold of 0.3 °C in observation group, while the manual exposure time was subjectively
determined by technician based on chest and abdominal wall motion in control group to obtain chest DR. Two-way analysis
of variance was used to explore the impact of examination method and age on the number of intercostal spaces with lung
field expansion, while two-way analysis of covariance, with height as a covariate, was used to observe the impact of
examination method and age on the maximum transverse diameter of lung field. The improvement of inspiratory quality was
represented by the adjusted marginal mean differences and the 95% confidence interval (CI) in the same ages between
groups. Results The number of visible intercostal spaces and maximum transverse diameter of lung fields in observation
group were higher than those in control group (both P<C0.05). Compared with control group, the number of visible
intercostal spaces increased 0.45 (0.37, 0.53), and the height-adjusted maximum transverse diameter of lung fields
increased 9. 58 (7.38, 11.77) mm in observation group (both P<C0.05), and improvements of inspiratory quality
indicators were observed across all subgroups. The reject film rate was 0 (0/500) in observation group and 2.20% (11/
500) in control group. Conclusion Thermal-sensing respiratory detector enabled objective identification of inspiratory
phase in children under 5 years. hence optimizing exposure timing and improving imaging quality of chest DR.
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