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Comparison of low dose area in volumetric modulated arc therapy and static intensity modulat-

ed radiotherapy
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Abstract: Objective To discuss on the appropriate treatment technology for the tumor with organs at risk sensitive to low
dose volume by comparing the low dose area of volumetric modulated arc therapy (VMAT) and static intensity modulated
radiotherapy (IMRT) with different field numbers. Methods Eclipse 10.0 planning system was used to simulate common
tumors, and contour target volumes from simple to complex including the volumes of circular, C, H, S, X and = shapes in
the homogeneous phantom of (30x30x30) cm’. All the target volumes were given the prescription dose of 50 Gy/25 Fx.
Based on the same optimizing constrains, VMAT and static IMRT respectively with 5, 7, 9 fields were used to design the
treatment plan. The area between 2.5 cm outside the target volume and the surface of phantom was taken as the low dose
statistical area. The differences in Vs, Vi, Vis, Vo, Vas, V3 and mean dose of low dose area, and conformal index (CI) were
statistically analyzed. Results The Vs, Vi, Vs of 5-field static IMRT were less than those of VMAT and IMRT with 7 or 9
fields, with statistical significance; CI of VMAT was better than that of static IMRT; the Vs, of VMAT was less than that of
static IMRT with 5 or 7 fields, and the V3, of VMAT didn't show statistical differences with that of 9-field static IMRT. No
significant differences were found in the other low dose areas among VMAT and IMRT with 5, 7 or 9 fields. Conclusion
For the tumor surrounded by organs at risk sensitive to low dose volume, such as thoracic tumor, Vs low dose area increases
the incidence of radioactive pneumonia above level 2, so static IMRT with 5 fields or less than 5 fields is much better. For
other tumors without organs at risk sensitive to low dose volume, VMAT has greater advantages, with better CI and
treatment time than static IMRT.
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Tab.1 Vs, Vy, Vs comparison between 5 fields IMRT and 7,9 fields IMRT, VMAT

Ttem Vs (ce) P value Vie(cc) P value Vis(cc) P value
5-IMRT 7268.8+492.4 5120.84+402.0 4303.1+£360.6

7-IMRT 7714.4+367.5 0.004* 6171.0+£495.6 0.000%* 5317.8+440.4 0.000*
9-IMRT 7825.3+392.2 0.001* 6415.6+455.5 0.001* 5341.5+471.9 0.001*
VMAT 7727.3+465.2 0.035* 6441.6+401.5 0.002* 5254.8+448.3 0.001*

*: P value compared with 5-IMRT
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Tab.2 Vs, Vi, Vis, Vi, Vi comparison between VMAT and 5, 7, 9 fields IMRT

Item Vs (cc) P value Vio(cc) P value Vis(cc)

P value Va(cc) P value Vi (cc) P value

VMAT  7727.3+465.2 6441.6+401.5

5254.8+448.3

3488.4+795.1 - 816.6+£526.8

S5-IMRT  7268.84492.4  0.035%  5120.84402.0  0.002* 4303.1+360.6 0.001* 3607.9+361.8 0.800%  1118.3+682.2  0.048*

7-IMRT  7714.4+£367.5  0.934*  6171.0+495.6  0.162* 5317.8+440.4 0.686* 3832.8+361.8 0.318*%  1037.4+488.3  0.022*

9-IMRT  7727.3+465.2  0.439*%  6415.6+455.5  0.811* 5341.5+471.9 0.681%* 3351.94979.8 0.279*%  1066.3£674.6  0.059*

*: P value compared with VMAT
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Tab. 3 Conformal Index (CI) comparison
between VMAT and 5 7.9 fields IMRT

Item CI P value
VMAT 0.89 7+0.021 -

5-IMRT 0.848+0.068 0.097°*
7-IMRT 0.886+0.021 0.121%*
9-IMRT 0.889+0.019 0.016%*

*: P value compared with VMAT
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