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We are developing methods for acquiring 4D CT-scan data for use in treatment planning for cancers of the thorax and abdomen.  The 
CT scan data is acquired while the patient is breathing.  Breathing patterns are not sufficiently uniform to assume that all breaths have 
the same motion.  Therefore, because direct measurement of internal velocities is not practical a surrogate biometric measurement is 
made during CT scanning.  The metric is subsequently used to retrospectively gate the CT data.  Real-time measurements of the 
metric are conducted if the internal organ positions are to be tracked, for example during gated radiation therapy.  Some groups use 
quantitative measurements of the rising and falling abdominal surface as their metric, but this quantity may be difficult to reproduce 
on a fraction-by-fraction basis.  We have selected tidal volume measurements using spirometry.  The spirometer is used during CT 
scanning to determine the tidal volume for each acquired scan and reconstruct a 3D CT scan dataset for user-selected tidal volumes 
within the patient’s normal breathing cycle.  Spirometers, typically designed for physiological function measurements that consist of 
one or a few breaths and not for measurements over many minutes, yield signals that with time requiring the use of drift corrections.  
The use of spirometry for CT reconstruction and linear accelerator gating mean that the spirometer signal must be quantitative.  We 
have developed a spirometery calibration system and will present our results for spirometer calibration tests and drift correction 
algorithms.   
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