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Effects of minimum segment width on the execution efficiency and dose validation of IMRT

plans for primary liver cancer

JI Hongbing, WANG Kai, WU Jiahui, LIU Wenhui
Department of Radiation Oncology, Mengchao Hepatobiliary Hospital of Fujian Medical University, Fuzhou 350028, China

Abstract: Objective To evaluate the dose distribution and execution accuracy of intensity-modulated radiation therapy
(IMRT) plans with different minimum segment widths for patients with primary liver cancer, thereby providing reference for
the radiotherapy planning. Methods A retrospective study was conducted on 30 patients with primary liver cancer. With the
other optimization condition unchanged, 5 IMRT plans with minimum segment widths of 0.6, 0.8, 1.0, 1.2 and 1.5 cm were
made for each patient, and the dose distribution, execution efficiency and gamma passing rate of the 5 plans were compared.
Results The monitor units and delivery time of the 5 plans decreased with increasing minimum segment width, while the
gamma passing rates at 3 mm/3% and 2 mm/2% tended to increase, with statistical differences (P<0.05). Conclusion The 5
plans in the study can be used for clinical treatment. While meeting the clinical requirements, reasonably setting the minimum
segment width in IMRT plan can reduce monitor units, shorten delivery time, and improve treatment accuracy.

Keywords: primary liver cancer; minimum segment width; execution efficiency; dose verification; gamma passing rate
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F1 FERNFEHFEE TREXBFIE BRI (tx5)
Table 1 Comparison of dosimetric indexes of target areas in plans with different minimum

segment widths (Mean+SD)

S/ NFEF S8 /om Dyy/Gy D,/Gy D, .../Gy HI CI

0.6 53.05£0.52  57.94+0.45 5524+0.61  1.07£0.01  0.90+0.48

0.8 52.97+0.47  58.05+0.65 55.15£0.56  1.07£0.01  0.91+0.51

1.0 53.13£0.49  57.98+0.52  54.91+0.54  1.07£0.01  0.89+0.46

12 53.0240.43 58214048  55.15+0.62  1.08+0.01  0.88+0.43

1.5 52.95+0.56  57.87+0.61  54.94+0.58  1.08+0.01  0.89+0.52
® 06cm ® 08cm ~—®— 1.0cm 12cm —®— 15cm
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Figure 1 Monitor units of the plans with different minimum segment widths
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Table 2 Average gamma passing rates of plans with different minimum segment widths (Mean+SD)

[FE 2 mm/2% B 3 mm/3%

Fe/NF BT 9 B fem

18 /% t{H P E /% 1l P1i
0.6 94.08+0.92 - - 97.44+0.51
0.8 94.91+0.97  -9.199 <0.05 97.65£0.46  -5.721 <0.05
1.0 95.13+£0.99  -15.418 <0.05 97.91+0.39  -9.570 <0.05
1.2 95.3940.99  -22.110 <0.05 98.15+0.50  -10.491 <0.05
15 95.9240.85  -17.084 <0.05 98.74+0.42  -24.083 <0.05
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