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Application of fluence-smoothing technique of Eclipse system in intensity-modulated radiotherapy

for head and neck tumors
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Abstract: Objective To analyze and evaluate fluence-smoothing technique in the radiotherapy for head and neck tumors
based on Edge system. Methods The clinical information of 40 postoperative patients with head and neck tumors were
retrospectively analyzed, and 6 reverse intensity-modulated radiotherapy (IMRT) plans were designed for each patient with
Eclipse v13.6 system. The 6 groups of plans included control group (Smooth 0, 0) which were optimized with the smoothing
values of X, Y at 0, experimental I group (Smooth 20, 20), experimental II group (Smooth 40,40), experimental III group
(Smooth 60, 60), experimental IV group (Smooth 80, 80) and experimental V group (Smooth 100, 100). The dosimetric
differences of target areas and organs-at-risk were evaluated among different groups, and the average leaf pair opening
(ALPO), MU factor and gamma passing rate were also analyzed. Results Compared with the dosimetric parameters in
control group, there were statistical differences in the HI and CI of PCTV60, the HI of PCTV54 and the V, of larynx in

experimental groups (P<0.05), the D, of spinal cord in experimental II to V groups (P<0.05), the D, of larynx in

X mean

experimental IV and V groups (P<0.05), the V,; of parotid-L in experimental IIl and V groups (P<0.05), the D, of parotid-L

mean

in experimental II and IV groups (P<0.05), and the V,; and D, of parotid-R in experimental V group (P<0.05). With the

mean

increase of smoothing values, the CI of PCTV60 showed an increasing and then decreasing trend (reaching the maximum in
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Smooth 40, 40 plan), while the HI of PCTV60 and PCTV54 presented a decreasing and then increasing trend (reaching the

minimum in Smooth 40, 40 plan). MU factor also showed a decreasing (Smooth 0,0 to Smooth 60, 60) and then increasing

tendency (Smooth 60,60 to Smooth 100, 100). Moreover, gamma passing rate, the V, of larynx and ALPO were increased as

the increase of smoothing values, while MU showed a decreasing tendency. Conclusion Moderate fluence-smoothing reduces

the complexity of plan delivery, but excessive fluence-smoothing affects target coverage and increases the dose of OAR.

Based on clinical demands and linac limitations, the smoothing values of X,Y should be set at 40.

Keywords: head and neck tumors; fluence-smoothing technique; intensity-modulated radiotherapy; average leaf pair opening
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Tab.1 Dosimetric comparison of target areas and organs—at-risk in 6 groups (Mean+SD)

X K fe M B Smoot 0,0 Smooth 20,20 Smooth 40,40 Smooth 60, 60 Smooth 80, 80 Smooth 100, 100
PCTV60 CI 0.82+0.05 0.83+0.06 0.86+0.05 0.85+0.03 0.79+0.03 0.73+0.05
HI 0.080.01 0.08+0.02 0.05+0.01 0.06+0.01 0.08+0.02 0.10+0.03
PCTV54 HI 0.06=0.01 0.06+0.02 0.04+0.01 0.04+0.01 0.05+0.01 0.07+0.01
it D,./Gy  3596+1.00  35.88+1.05 35.44+1.11 35.58+1.20  36.55+1.50 37.66+1.83
i V% 1.45+0.09 1.49+0.09 1.85+0.32 2.26+0.65 2.64+0.95 3.71£0.72
D,../Gy  31.23%5.06  31.20+43.88  31.00+4.06  31.17+5.02  32.07+1.03 34.10+2.32
Ao MR D,../Gy  23.43%0.76  23.35+0.64 23.12+0.30 23.17+0.40 24.12+0.85 24.11+6.56
V% 31.00£4.33  30.00+4.79  29.40+4.25  28.30+5.34  30.30+5.50 34.9+5.72
A B A D,/Gy  23.2943.45  22.56+2.00  22.28+1.75 = 22.47+1.64  23.39+1.70 25.1542.05
V.,0/% 27.9045.63  27.90+5.75  27.20+4.69  26.80+4.39  28.90+5.14 33.6 £6.27
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Tab.2 Statistic comparison in 6 groups

o PCTV60 PCTV54 L5k i Ze AR A AR
Cl HI HI D Vso D) e Vi D) e Vi D) e
Smooth 0, 0 - - - - - - - - - -
Smooth 20, 20 i -3.006  2.192 2.439 1.121 -2.421 0.632 0.999 0.728 1.053 0.664
P{H 0.009*  0.045* 0.028* 0.28 0.029*  0.537 0.334 0.478 0.309 0.517
Smooth 40, 40 tE -7.397 9.359 8.552 3.802 -4954 2120 3.246 2.166 1.432 1.569
P{E 0.001*  0.000* 0.000* 0.002* 0.001*  0.051 0.005 0.047* 0.173 0.138
Smooth 60, 60 A -3.021 8.298 6.178 2.243 -4.158  0.419 3.002 1.496 1.179 1.458
P{H 0.009*  0.001* 0.001* 0.040%* 0.001*  0.681 0.009*  0.155 0.257 0.165
Smooth 80, 80 i 2294 -2.295 5.222 -2.524 -4.496  -3.320 0.367  -3.592 -0.154  -1.073
PIE 0.037*  0.037* 0.001* 0.023* 0.001*  0.005* 0.719 0.003* 0.880 0.300
Smooth 100, 100 tH 4.820 -3.443 -2.536 -5.169 -3.882 -5.048 -4.026  -0.428 -3.009  -5.430
P{E 0.001*  0.004* 0.023* 0.001* 0.001*  0.001* 0.001*  0.675 0.009*  0.001*

*P<0.05; % H 1 ¢ . PIEH £~ Smooth 0, 0 L3
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Fig.1 Effects of smooth parameter on plan complexity, HI and CI of target areas, V, of larynx and gamma passing rate
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