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Oréé.. 

 

What Dose are the Patients Really Getting ???  

 

Oréé. 

 

What Could Go Wrong? 



What Could Go Wrong? 

Å HN treatment, VMAT, PTV extends below shoulders. IGRT doesnõt 

look at shoulders. Small change in shoulder position makes large 

dose error.  

Å IGRT causes couch shifts which take immobilization devices 

considered in the TPS to different locations relative to the 

isocenter.  

Å Anatomy changes not appreciated at time of IGRT.  

Å The linac fails to operate properly after the pretreatment QA is 

done and passed. 
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Current State of Patient QA  
Å Calibrate the linear 

accelerator  

Å Routine machine QA 

Å Commission TPS 

Å Use very accurate dose 

calculation algorithms  

Å Perform Pretreatment 

patient -specific QA 

Daily 

Treatment 



The Ideal  

Å Gather information for every patient every fraction on the dose 

they received that day and cumulate it daily  

Å Compare to planned dose and decide whether to fix anything (like 

the plan, the patient, patient setup, or the linac) 

 



What will it take, besides having an EPID?  

Å Need Methods to: 

ï Automatically get images out of the EMR into the analysis system 

ï Convert pixel values to dose 

ï Calculate 2D Gamma for per-beam daily images vs. a reference image  

ï use log files with/without cine images to calculate 3D dose  

ï Backproject  planar dose images to 3D dose 

ï Compare daily measured 2D and 3D dose to planned dose 

 

Å No one has the time to perform dose comparisons for every 

patient every day  



What has already been Done?  

Studies go back 15 years ! 
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Å Studied 230 external beam delivery errors 

Å The majority were related to patient positioning 

and only 6% of these could be detected by 

EPID dosimetry when performed prior to 

treatment.  

Å 74% could be detected by EPID in vivo 

dosimetry performed during the first fraction.  



Pretreatment EPID QA In vivo EPID QA 



They detected 17 serious treatment errors 

out of 4337 treatments using an EPID 

based per fraction QA approach. Nine of 

these errors would have been missed 

with pretreatment verification only 
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Log File Concerns  

Å The accuracy of machine information recorded on the log file remains unclear.  

 

Å Is the recorded information measured with independent sensors; what is the accuracy and uncertainty of those 

sensors; can we perform adequate calibration and QA as we do for ion chambers and other QA devices; and are 

there failure modes for which the sensors fail to detect errors.  

 

Å Incident at a TomoTherapy site - the jaw sizes were varying during rotational delivery while the jaw position 

recorded on the log file recorded the same position as planned. The jaw was driven by a stepping motor and its 

connection was loose, leaving the jaw freely moving, whereas stepping motor positions recorded on the log file 

were per the plan.  

 

Å It has been speculated that the MLCs in Varian linacs may potentially have the same issue, since they use similar 

stepping motors for controlling MLCs.  

 

Å There are several important aspects of treatment delivery that currently are not recorded in log files, such as 

beam symmetry and energy.  

 

Å Log files canõt tell you anything about the patient setup or anatomy changes 

 

Å The log file -based QA approach offers many advantages, yet it still requires further investigation of its 

limitations before it is clinically adopted.  

 



Log Files ! 


