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Dosimetry comparisonof inveres and hybrid intensity- modulated radiation therapy after

modified radical mastectomy
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Abstract: Objective To discuss on design method and dosimetry characteristics of intensity modulated radiotherapy (IMRT)
plan after modified radical mastectomy. Methods Ten patients after modified radical mastectomy were randomly selected.
Inverse IMRT (I-IMRT) and hybrid IMRT (H-IMRT) were respectively designed for each patient. Base on that 95% of the
target volume met to the prescribed dose, the conformity and homogeneity of dose distributions in target volumes, and the V,
Va0, Vi, Vi and mean dose (Due.) of ipsilatersal lung and heart, the D,... of contralateral lung and contralateral breast were
compared and analyzed. Results The average doses of target volumes in these two plans were similar, but I-IMRT effectively
reduced the high dose volume, with better conformity and homogeneity. For organs at risk, the Dy of ipsilatersal lung and
heart had no significant differences between the two plans, but I-IMRT effectively decreased the high volume. There were no
significant differences in the dose of contralateral lung. However, H-IMRT had better effects in protecting the contralateral
breast. Conclusion IMRT can achieve a good dose distribution, homogeneity and conformity. I-IMRT is more suitable for
patients whose cardiopulmonary function is not very good, while H-IMRT is a better choice for patients whose treatment
position is inaccurate, with large position errors.
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Fig.1 Comparison of dose distributions of two plans for one patient

Note: H-IMRT: Hybrid intensity-modulated radiation therapy; I-IMRT: Inverse intensity-modulated radiation therapy
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Fig.2 Dose—volume histogram comparison of two plans for one case
Note: The red was planning target volume (PTV), and the purple was
left lung, the affect side of lung, and the dark green was both lungs, and
the blue was right lung, and the orange was heart, and the green was
contralateral breast. The triangle represented I-IMRT, while the square

represented H-IMRT
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Tab.1 Dosimetric comparison of PTV in these two plans (cGy)
Item Duin Dix Dinean Vs Vios Vi CI HI
I-IMRT 4046.29+145.31 5665.35+39.46  5211.78+10.68 99.66+£0.16 38.26+4.87  0.65+0.23  0.80+0.03  0.11+0.00
H-IMRT  4094.51+134.14 5731.30+87.27 5238.40+41.77 99.62+0.10 45.20+11.40 3.60+3.05 0.77+0.04  0.12+0.02
P value 0.309 0.028 0.089 0.349 0.120 0.013 0.046 0.039
Note: CI: Conformity index; HI: Homogeneity index
F2 WA RIEMAGF EFEE (cGy)
Tab.2 Dosimetric comparison of ipsilateral lung in these two plans (cGy)
Ipsilateral lung
Item
VIO V20 V30 V40 D \\\\\\

[-IMRT 55.9244.83 27.07+2.56 16.51+1.96 8.26+1.72 1596.30+78.67

H-IMRT 49.43+4.15 29.60+2.58 20.55+2.13 10.46+2.13 1626.55+110.07

P value 0.001 0.019 0.000 0.004 0.221

x3 AITRIOBEFIEZEE (cGy)
Tab.3 Dosimetric comparison of heart in these two plans (cGy)
. Heart (left breast cancer) Heart (right breast cancer)
tem
VlO V;’O VSO V4O D nnnnn D “““““

[-IMRT 68.86+20.79 29.80+14.92 9.65+2.96 2.97+1.56 1445.6+238.59 545.00+407.00
H-IMRT 51.24+14.24 19.95+5.15 12.62+2.17 4.2242.34 1326.60+192.77 428.06+290.88
P value 0.176 0.118 0.002 0.079 0.094 0.103

4 TR R B 3 FLARFI 2 L8 (cGy)
Tab.4 Dosimetric comparison of contralateral lung and

contralateral breast in these two plans (cGy)

Item

Contralateral lung Contralateral breast
I-IMRT 241.68+192.25 149.82+68.95
H-IMRT 141.19+£98.26 98.63+48.17

P value 0.059 0.015
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