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Feasibility of Using an Ultrasound Sensor to Track Chest-Wall Motion at
Radiotherapy of Moving Tumors

Mohamad Ali Bijari, Ahmad Esmaili Torshabi*

Nuclear Engineering Group, Faculty Sciences, and Modern Technologies, Graduate University of
Advanced Technology, Postal Code: 7631885356, Kerman - Iran

Abstract:
Tumors which are located in the upper limb section of the body are not stable and have some

movements due to the body's natural movements such as respiratory, heartbeat, and so on. These
movement tumors can cause uncertainty as to their exact location during radiotherapy sessions
and also will increase the volume of irradiated healthy tissue which is a great concern.

There are several methods to reduce the mentioned error, one of them is using patient respiratory
data or, on the other, their chest-wall displacement due to the breathing activity. By using such
information, a prediction model would be trained and it could predict the location of the tumor
just by using the chest-wall movements, respiratory data, and as the result, there would be a
decrease in the volume of irradiated healthy tissue. In the following work, we used an ultrasonic
sensor to measure the distance displacement of the chest-wall and check the possibility of using
such sensors for gathering the patient's respiratory data. The major point of using this technique
is that, since the ultrasonic sensors are using the contactless method to measure the distance, we
will need almost zero cooperation from our patients.

Keywords: Radiotherapy, Upper limb movement tumors, Ultrasound sensor, Measure
chest wall displacement
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