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For patients with thoracic and abdominal lesions, respiration-induced internal organ
motion and deformations during radiation therapy are limiting factors for the
administration of high radiation dose. In order to escalate the dose to tumor and reduce
margins, the tumor movement during treatment must be minimized. Currently, several
types of breath-synchronized systems are in use. These methods include respiratory
gating, deep inspiration breath-hold, active breathing control and voluntary breath-hold.
We have used a Linear Position Transducer (LPT) to monitor changes in patient’s
abdominal cross-sectional area. The LPT tracks changes in body circumference during
the respiratory cycle using a strap connected to the LPT and wrapped around the patient
torso. The LPT signal is monitored by a computer that provides a real-time plot of the
patient’s breathing pattern. During CT simulation the system is used to allow planning
scans to be taken during breath-hold. The LPT system, when interfaced to a linear
accelerator, allows treatment to be delivered only during deep inspiration bresth-hold
periods. Treatment stops automeaticaly if the lung volume drops from a preset value. The
whole treatment can be accomplished with 1-3 breath-holds. This technique has been
used successfully to combine automatically gated radiation delivery with the Deep
Inspiration Breath-Hold technique to enhance treatment and save time. We are preparing
to treat the first patient. This paper will present our initial experience with the LPT
approach.



