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ABSTRACT
In advanced radiotherapy, the modern technologies and new techniques are used to 

improve the potential of cancer treatment. The IGRT was applied to verify tumor’s position before 
treatment. The use of IGRT is possible to reduce dose and side effects to normal tissues and increase the 
dose to the tumor. The purpose of this study is to determine the systematic and random errors using 3D 
surface tracking system in breast cancer. The characteristics of AlignRT system were performed and the 
correlation between CBCT and AlignRT was also was verified. In clinical application, the 11 left side 
breast cancer patients who were treated with DIBH technique in TrueBeam linear accelerator were 
selected. The AlignRT was used for patient setup and tracking the patient’s position during treatment. 
The real-time 3D surface image was generated by AlignRT and registered to planning CT image 
(CT_S) or captured image in the first session (ART_S) as the reference image. Where The patient 
position deviated from reference image in vertical, longitudinal and lateral directions were record. Then 
the systematic and random errors were calculated. The characteristics of the AlignRT system with new 
version of 3 camera pods showed no effect to the infrared light in some factors such as gantry angle and 
usage time, however, there were some factors having a small effect on the infrared light, those are room 
light intensity level, skin tone protocol, region of interest and couch angle. These effects may influence 
the creation of a real time 3D surface image and also impact on the detection of displacement error by 
AlignRT system. In correlation between AlignRT and CBCT, the results yielded very good agreement 
each other and also excellent agreement with known couch shifting that implied AlignRT is the high 
accuracy system and can detect the displacement error with the same efficiency as the CBCT system. 
For the clinical application, the intrafraction motion error from patient setup uncertainty is about half of 
interfraction motion error, which is less impact due to the stability in organ movement from DIBH. The 
systematic reproducibility also has half of random error because of the high efficiency of modern linac 
machine that can reduce the systematic uncertainty effectively, while the random error is uncontrollable 
The average systematic error for all directions in both LMT and LLT fields was 0.47 ± 0.03 mm, while 
the average random error was 1.25 ± 0.08 mm. It can be concluded that the AlignRT system could be 
used to determine the patient setup variation in fractionate radiotherapy for left breast cancer patients 
when using DIBH technique in sub-millimetre level.  
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