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Abstract : It 1s difficult for radiology technologists to take chest X-rays during the inspiratory
phase in young children. It is also obvious that there is a difference of the interpretation of
radiogram between the inspiratory phase and expiratory phase. For example, there are two X-rays

pictures from the same child in the expiratory phase (left) and inspiratory phase (right)
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The X-rays pictures indicate that interpretation of radiogram expiratlon 1nsp1rat10n

may go wrong in the expiratory phase. Therefore, a new device of distinguishing between
inspiratory and expiratory phase is needed.

To start with the development of the device, we have reviewed previous studies and
guidelines for chest X-rays in children. In Japan, it is said that a young pediatrician may
misdiagnose as pneumonia to interpret chest X-rays in expiratory phase. A guideline for taking
chest X-rays recommends pressing the shutter button in the time of chest expansion of
uncooperative children. A Japanese highly respected emergency pediatrician Dr. Ichikawa
mentioned that it is hard to take chest X-rays in young children in a reference book.

In the world, we have found a European guideline®! and Pediatric Radiology Journal

Publications (https://www.pedrad.org/) but they include neither a method nor a device for chest

X-rays to distinguish expiratory and inspiratory phases in young children. Kostova-Lefterova et al.
*2reported optimization of pediatric cheat X-rays focusing on optimal tube voltage and exposure
time without mentioning the inspiratory phase. From our review, we could not find documents of a
device distinguishing expiratory and inspiratory phases in chest X-rays.

We have discussed suitable characteristics of the device with radiology technologists in
our hospital. We have reached consensus on the characteristics which are noninvasive, smaller
and lighter, easy handling and safety. Regarding the method of confirmation of distinguishing
expiratory and inspiratory phases by the device, we have selected spirometrical evaluation rather
than a digital camera of burst capture feature due to availability of the spirometry at our health

facility.

*1 European Commission, European Guidelines on quality criteria for diagnostic radiographic
images in paediatrics,1996, SBN 92-827-7843-6
*2 Kostova-Lefterova D, Taseva D, Hristova-Popova J, Vassileva J. Optimisation of paediatric

chest radiography. Radiat Prot Dosimetry. 2015 Jul;165(1-4):231-4.
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