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Dosimetric comparison and analysis of supine position and prone position in intensity-modulated

radiotherapy plan for early left-breast cancer after breast conserving surgery
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Abstract: Objective To evaluate the dosimetric differences of different plans and determine the appropriate posture fixed way
by comparing and analyzing the supine position and prone position intensity-modulated radiotherapy (IMRT) plan for early
left-breast (L-breast) cancer after breast conserving surgery. Methods Twenty-two L-breast patient, receiving breast conserving
surgery, were selected. And the supine position and prone position IMRT were respectively provided for each patient. The
target volume dose distribute and the condition of organs at risk were evaluated. Results The following indicators of prone
position IMRT plan were better than those of the corresponding supine position plan, with statistically significant differences
(P<0.05): heterogeneity index (HI) of planning target volume (PTV) (HI increased from 12.89 to 26.03), left-lung (L-lung)
(Diean reduced from 1415.80 c¢Gy to 859.19 c¢Gy, and Vs reduced from 84.99% to 56.98%, and Vs reduced from 20.79% to
10.19%), heart (D reduced from 1537.67 cGy to 1135.78 cGy, and V,, reduced from 70.78% to 42.78%, and V,, reduced
from 26.87% to 14.78%, and V3, reduced from 9.49% to 3.98%), left-ventricle (L-ventricle) (D reduced from 1749.67 cGy
to 1175.99 cGy, and V,, reduced from 80.89% to 49.12%, and Vy reduced from 29.56% to 15.45%), left anterior descending
coronary artery (LAD) (Dye. reduced from 3069.95 cGy to 2627.42 cGy, and Vi reduced from 75.12% to 67.13%). While the
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following indicators of prone position IMRT plan were better than those of the corresponding supine position plan, without
statistically significant differences (P>0.05): PTV parameters (Dne. increased from 5039.9 c¢Gy to 5059.5 cGy, and Ds
increased from 4779.6 cGy to 4811.4 cGy), conformity index (CI) (CI reduced from 0.791 to 0.692), right-lung (R-lung) (Duean
reduced from 438.98 cGy to 259.01 cGy, and Vs reduced from 38.01% to 10.43%), heart (Vs reduced from 2.51% to 1.30%),
L-ventricle (Vs reduced from 14.67% to 5.87%, and V., reduced from 3.98% to 0.88%); LAD (Vi reduced from 89.97% to
76.97%, and V3, reduced from 54.79% to 41.12%, and V., reduced from 30.75% to 21.65%); right-breast (R-breast) (D
reduced from 810.12 c¢Gy to 590.89 cGy, and D,.. reduced from 259.86 cGy to 217.69 cGy). Conclusion Compared with

supine position plan, prone position IMRT plan can effectively reduce the high dose volume of organs at risk, increase HI of

PTV, with obvious advantages in protecting lungs, heart and cardiac substructure, etc., creating space for improving target dose.

Key words: breast cancer; breast conserving surgery; supine position; prone position; dosimetry
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Tab.1 Parameters of supine position and prone position IMRT plan

for L—breast cancer after breast conserving surgery

Outline of the structure ~ Scope of structure ~ Target parameter Weight

PTV Plan target D.i=50.5 Gy 100
D.=52.5 Gy 50

Uniform=51 Gy 100

Spinal cord Scanning range Dye<<10 Gy 60
L-lung Normal left lung Vis=<23% 50
R-lung Normal right lung Vii<3% 30
Duean=<<15 Gy 30

Heart Normal heart tissue Vi=<8% 30
Va<15% 30

R-breast Normal R-breast Dya<5 Gy 30

Note: IMRT: Intensity-modulated radiotherapy; PTV: Planning target vol-
ume; L: Left; R: Right
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Tab.2 Dosimetric comparison of PTV in supine position and
prone position IMRT plan for L—breast cancer after breast con-

serving surgery

Parameter Supine position Prone position P

Duean (cGy) 5039.9+76.2 5059.5+35.9 0.543
Dys (cGy) 4779.6+48.1 4811.44+45.9 0.149
CI 0.79+0.06 0.69+0.12 0.791
HI 12.89+2.03 26.03+8.31 0.016

Note: CI: Conformity index; HI: Heterogeneity index
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Tab.3 Dosimetric comparison of OARs in supine position and prone

position IMRT plan for L-breast cancer after breast conserving surgery

OAR Supine position Prone position P
L-lung Duewn (cGy)  1415.80£231.12 859.19+319.98  0.039
Vs (%) 84.99+10.16 56.98+26.87 0.029
Vi (%) 20.79+4.98 10.19+5.21 0.005
R-lung Duen (¢Gy)  438.98+200.99 259.01£105.98  0.069
Vs (%) 38.01+25.98 10.43+8.99 0.081
Heart Duen (¢Gy)  1537.67+493.67 1135.78+481.67  0.040
Vio (%) 70.78+25.12 42.78+27.34 0.030
Vo (%) 26.87+12.67 14.78+8.67 0.012
Vi (%) 9.49+6.21 3.98+3.02 0.035
Vi (%) 2.5142.31 1.30+0.98 0.298
L-Ventricle Dy (cGy) 1749.67+£574.65 1175.99+451.66  0.029
Vi (%) 80.89+15.97 49.12+28.23 0.006
Vo (%) 29.56+24.23 15.45+14.56 0.025
Vi (%) 14.67+15.34 5.87+3.98 0.178
Vo (%) 3.98+5.98 0.88+1.78 0.189
LAD Diean (cGy)  3069.95+715.99 2627.42+673.5 0.042
Vio (%) 89.97+8.49 76.97+17.93 0.062
Vi (%) 75.12422.12 67.13+22.13 0.039
Vi (%) 54.79424.76 41.12421.01 0.143
Vo (%) 30.75+15.72 21.65+12.67 0.261
R-breast  Dn (cGy) 810.12+183.89 590.89+116.98 0.123
Diean (cGy)  259.86+24.67 217.69+58.12 0.163

Note: OAR: Organ at risk; LAD: Left anterior descending coronary artery
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