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Varian has introduced a Real-Time Position Monitor (RPM) respiratory gating system, 
which monitors the respiratory motion of an external skin marker and gates off the beam 
if the position of the external marker exceeds predetermined limits.  It is generally 
assumed that a correlation does exist between respiratory tumor motion and external 
marker motion.  This correlation, which can be established using fluoroscopy during the 
initial patient simulation, is generally assumed to remain constant throughout a patient’s 
fractionated treatment.  We report on our ongoing study with ultrasound imaging to test 
the validity of this assumption for abdominal tumors. The RPM system was used to 
monitor the breathing motion of an external marker placed on a volunteer test patient.  
Real time 2D ultrasound images of the patient’s kidney were obtained using a GE 
Voluson 530D unit and input to the RPM system to obtain kidney versus external skin 
marker motion.  The study was repeated over 10 different sessions, and the 
reproducibility in internal and external motion was quantified.  Effects such as stomach 
filling and ultrasound applicator pressure were also investigated.     
 
  
 
 
 
 
 
 


