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Dose verification of cervical cancer using a-Si EPID
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Abstract: Objective To compare the application of amorphous silicon electronic portal imaging device (a-Si EPID) and Arc
CHECK, two-dimensional ionization chamber (PTW729) in the dose verification of cervical cancer. Methods The volumetric
modulated arc therapy (VMAT) plans and intensity-modulated radiotherapy (IMRT) plans in 40 patients with cervical cancer
were randomly selected. The verifiable plans were designed on corresponding phantoms, and were divided into VMAT group
and IMRT groups. The a-Si EPID and Arc CHECK were used to verify VMAT plan, while a-Si EPID and PTW729 were used
to verify IMRT plan. The verifications were performed on UNIQUE accelerator. The Gamma method (3%, 3 mm, 10%
criterion) was adopted to compare the passing rate of relative dose and absolute dose, and the profile of X and Y directions
between the different verification methods. Results In VMAT group, the passing rates of absolute dose and relative dose of Arc
CHECK were (97.73£1.98)% and (96.96+2.34)%, respectively, while those of a-Si EPID were (97.58+1.88)% and (98.13+
1.47)%, respectively. In IMRT group, the passing rate of absolute dose and relative dose of PTW729 were (98.48+1.89)% and
(97.32+1.56)%, respectively, while those of a-Si EPID were (98.74+1.77)% and (97.98+1.65)%. The calculated profile of X
and Y direction was coincided with the actual one. The measured and calculated dose distribution had a high degree of
coincidence at the distribution of high and low dose points. Conclusion No significant differences were found among Arc
CHECK, PTW729 and a-Si EPID, but a-Si EPID has the advantages of higher resolution, more efficient image processing and
convenience.
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Fig.1 Measured dose distribution of Arc CHECK
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Fig.2 Calculated doses distribution of Arc CHECK
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Fig.3 Profile of Arc CHECK at X direction (Setl was the measured Curve; Set2 was the calculated curve.)
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a-Si EPID: Amorphous silicon electronic portal imaging device;
VMAT: Volumetric modulated arc therapy
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Fig.4 Measured doses distribution of a—Si EPID (VMAT)
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Fig.5 Calculated dose distribution of a—Si EPID (VMAT)
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Red was the measured curve; blue was the calculated curve.
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Fig.6 Profile of a—Si EPID at X direction (VMAT)
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Rhombus was the measurement; solid line was the calculation.
&9 PTW X J5[a] profile
Fig.9 Profile of PTW at X direction
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Fig.10 Measured dose distribution of a—Si EPID (IMRT)
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Fig.11 Calculated dose distribution of a—Si EPID (IMRT)
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Fig.12 Profile of a—Si EPID at X direction (IMAT)
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