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Effect of field angle setting on dose calculation accuracy in intensity- modulated radiotherapy

plans for patients with metal implants

ZHAO Peifeng, SUN Yanze, ZHOU Gang
Department of Radiotherapy Oncology, the Second Affiliated Hospital of Soochow University/Institute of Radiotherapy Oncology,
Soochow University/Suzhou Key Laboratory for Radiation Oncology, Suzhou 215004, China

Abstract: Objective To measure the dose calculation deviation caused by metal implants and CT image artifacts, and to evaluate
the effect of field angle setting on the dose calculation accuracy of intensity-modulated radiotherapy (IMRT) plans for patients
with metal implants. Methods With the ionization chamber was placed at 3 points in the middle of the plane, a CIRS phantom
with bilateral metal cylindrical steel inserts to simulate patient receiving hip replacement was scanned with CT simulator with
metal artifact reduction (MAR) to obtain two image series, namely uncorrected phantom image and phantom image corrected
with MAR. In Monaco planning system, a 10 cmx10 cm field with 100 MU was set up every 5° in the range from 0° to 360°
to measure the dose calculation deviation caused by different incident paths. After target areas and organs-at-risk were delineated,
5- and 7-field IMRT plans were designed, and each plan had 0, 1 or 2 fields in which incident paths passed through the metal
region. The effect of field angle setting on dose calculation deviation was analyzed. Results When the incident path didn't passed
through the metal region, the dose calculation deviation on the uncorrected image and the image corrected with MAR was 3.24%
and 1.56%, respectively; when it passed through the metal region, the deviation was 5.51%-72.14% and 5.32%-48.19%,
respectively. For 5-field IMRT plan, when the number of fields passing through the metal region was 0, 1, 2, respectively, the
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dose calculation deviation was 3.15%, 8.75%, 13.33% on uncorrected image, and 1.54%, 5.93%, 9.06% on the image corrected
with MAR. For 7-field IMRT plan, the dose calculation deviation was 3.03%, 5.28%, 10.71% on the uncorrected image, and
1.29%, 4.38% and 7.75% on the image corrected with MAR. Conclusion The incident path of the radiation field passing through

the metal region which will significantly affect the accuracy of dose calculation should be avoided in IMRT plan. Although the

effect can be improved by MAR, the presence of 2 or more such fields in IMRT plan can result in clinically unacceptable dose

calculation deviations.
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Fig.1 Three kinds of CT images of CIRS phantom
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Fig.2 Phantom for simulating hip replacement patient (left) and 3 dose measurement points (right)
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Fig.3 Example of 5—field intensity—modulated radiotherapy (IMRT) plan
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Fig.4 Average CT value of sampled areas in 3 CT images
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Fig.5 Dose calculation deviation for single conformal field at

different field angles
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Fig.6 Dose calculation deviation for 5— and 7—field IMRT plans
with different field angles
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