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Dosimetric comparison of two kinds of skin fluence expansion methods in intensity-modulated

radiotherapy following radical mastectomy for breast cancer
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Abstract: Objective To compare the dosimetric differences between two kinds of skin fluence expansion methods in intensity-
modulated radiotherapy (IMRT) plan for breast cancer. Methods Twenty patients treated by IMRT after radical mastectomy for
left-sided breast cancer were randomly enrolled in the study, and Nearest cell (NC) and Erosion-expansion (ED) provided by Varian
Eclipse treatment planning system (Version 11.0) were separately used for skin fluence expansion to generate SFIMRT-NC plan
and 8FIMRT-ED plan. Dose-volume histograms, dose distributions of planning target volume (PTV) and organs-at-risk (OAR),
plan verification passing rates and the total monitor units (MU) per fraction were compared between two groups of plans. Results
The fluence and dose lines in both groups were expanded to the chest wall skin, and the dose distribution of PTV in both groups
D

index, gradient measurement of PTV between two groups. The doses of the main OAR such as lungs, heart and spinal cord were

met the prescribed dose requirements. There was no significant difference in the D, V10> conformity index, homogeneity

‘max> -~ mean?

basically similar, without statistical differences. The difference in plan verification passing rate between two groups was trivial,
and both two groups of plans could be applied to clinical treatment. However, the total MU per fraction in 8FIMRT-ED plan was
lower than that in SFIMRT-NC plan, with statistical significance [ (1 282.35+184.84) MU vs (1 302.05+195.37) MU; =2.590,
P<0.05 ]. Conclusion In IMRT after radical mastectomy for breast cancer, both NC and ED can effectively expand the skin fluence,
and the dose of PTV and OAR can meet the clinical treatment requirements. There was no significant dosimetric difference between
two methods, but the total MU per fraction was less when using ED to expand the skin fluence.
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Fig.1 Fluence maps of the internal tangent field in SFIMRT-TB, SFIMRT-NC and SFIMRT-ED plans for a patient
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Fig.2 Dose distributions on axial, coronal and sagittal views of the isocenter in SFIMRT-NC plan and SFIMRT-ED plan for a patient
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Tab.1 Comparison of dosimetric parameters of PTV between

two groups (Mean+SD)

SR 8FIMRT-NC  8FIMRT-ED tH P{E

D, /cGy  2941.2+778.5 2946.3£780.1 -1.047  0.308
D,./cGy  5810.94298.6 5858.0+386.8 -1.408  0.175

D,../cGy  5237.3£28.5  5236.3+28.8 0.909  0.375
V 100/ % 1.25+1.27 131£128  -0406  0.689
Cl 1.19+0.44 1.19£0.46  -1.622  0.541
HI 0.13+0.22 0.13+0.25 0.623  0.333
GM 2.1240.17 2.1240.17  -0213  0.834
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Tab.2 Comparison of dosimetric parameters of OAR between two

groups (Mean+SD)

BH 8FIMRT-NC SFIMRT-ED i  P{H
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