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Radiosurgery for spinal lesions has so far been very limited due to lack of effective target immobilization devices.  We have evaluated 
CyberKnife® (Accuray Inc., Sunnyvale, CA) for treatment of spinal lesions.  The CyberKnife is a whole body radiosurgery system 
with diagnostic real-time x-ray imaging and 6-MV LINAC mounted on a robotic arm with six degrees of freedom.   A total of 107 
patients with spinal lesions (32 cervical, 35 thoracic, 26 lumbar and 14 sacral) have been treated using single-fraction radiosurgery.  
There were 12 benign and 95 metastatic lesions.  Cervical spinal lesions were tracked relative to bony skull landmarks or 
percutaneously implanted gold fiducial markers while the lower spinal lesions (T-, L-, S-spine) were tracked relative to implanted gold 
fiducial markers only.  Patients were immobilized comfortably in an alpha cradle.  Radiosurgical circular cones were used ranging in 
diameter from 5 mm to 40 mm.  Typical treatment duration time was about one hour.  Single-fraction doses prescribed to 80% isodose 
line ranged from 10 Gy to 20 Gy with an average of 14 Gy while the maximum spinal cord dose was kept below 8 Gy.  All patients 
tolerated the procedure in an outpatient setting.  No acute radiation-induced toxicity or new neurological deficits occurred during the 
follow-up period.  Pain improved in all patients who were symptomatic prior to treatment.  End-to-end tests have shown that the 
planned dose never deviated more than 5% from the measured dose.  Film dose measurements in a phantom also demonstrated 
excellent agreement between the planned and measured isodose lines. 

 
 


