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Effect of jaw-setting in volumetric modulated arc therapy for cervical cancer
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Abstract: Objective To design the optimal volumetric modulated arc therapy (VMAT) plan for cervical cancer by studying on
the effect of jaw-setting on the homogeneity index (HI), conformity index (CI), monitor unit (MU) and dose of organs at risk
(OAR). Methods Totally, 12 patients with cervical cancer were randomly selected, and Eclipse TPS 8.6 system was used to
design VMAT plan for the selected patient. The plan resulted with three different jaw- setting ways, including 2ARC plan,
MAX plan, and HALF plan. In 2ARC plan, the jaw was set at the 15 cm in the direction of x (the distance of x1 to beam center
was basically equal to the distance of x2 to beam center, and the jaw was 15 cm in transverse direction because the target
volume of cervical cancer was large and the target volume was incompletely surrounded). In MAX plan, in which the target
volume can be completely surrounded in x1 and x2 directions, the jaw was more than 15 cm in transverse direction. In HALF
plan, the jaw was set at the 15 cm in the direction of x, (arcl target volume was completely surrounded in x1 direction, outline-

0.5 cm, while the other direction can be surrounded partly; and the arc2 target volume can be completely surrounded in x2
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direction, outline-0.5 cm, while the other direction can be surrounded partly). The CI, HI, MU and dose of OAR were obtained,
and the t test in SPSS 12.0 statistical software was used to compare between the three plans. Results Compared with 2ARC
plan and HALF plan, Vs (V. indicated the relative volume of OAR which corresponded to x Gy dose), Vi, mean dose (Dueu)
and maximum dose (D...) of bladder, the Vi, Vi, Vi, Vi, Vso and Dyewn 0f rectum were higher in MAX plan, with statistical
significance. The Vi, Vi, Vi, Vso, Diean 0f small intestine in MAX plan were higher than those in 2ARC plan, with statistical
significance, and the Vi, Vi, Vi, and Dy, of small intestine in MAX plan were higher than those in HALF plan, with
statistical significance. Compared with 2ARC plan and HALF plan, the V), Vi, Duen Of the marrow, Ds of the left and right
femoral head, Dn. of spinal cord were higher in MAX plan, while MU was lower in MAX plan, with statistical significance.
No statistical significance was found in HI and CI between the three plans, and no statistical significance were found between
2ARC plan and HALF plan. All the target volume dose of the three plans met clinical requirements. Conclusion The MAX

plan is not suitable for clinical application because the OAR is at higher dose. No significant difference is found between

2ARC plan and HALF plan, both of which are suitable for clinical application.
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Tab.1 Dose comparison of organs at risk (OAR)
OAR Plan Vi/% Vil% Vaol% Vio/% Viol% Viol% Duea/ Gy Dun/Gy
2ARC  100.000+£0.000 99.952+0.124  96.290+4.747 77.635£9.959 43.574+6.875 22.982+4.551 38.497+2.199 54.453+0.395
MAX  100.000£0.000 100.000+£0.000 99.654+0.974 89.241+10.492 52.731+12.638 25.158+5.863 41.214+2.651 54.815+0.464
HALF  100.000£0.000 100.000£0.000 97.286+3.291 76.977+9.027 43.173£6.239 22.675+4.443 38.490+£1.923 54.305+0.346
Bladder Py - 0.208 0.023 0.000 006 0.001 500 0.006 250 0.000 010 0.000 600
Ps - 0.208 0.197 0.578 000 0.586 000 0.123 000 0.965 000 0.067 600
P - - 0.023 9 0.000 007 6 0.003 090 0.006 210 0.000 037 0.000 118
2ARC  100.000+£0.000 98.955+2.174  95.098+4.874 92.319+6.125 68.520+12.538 31.091+4.704 42.914+2.658 53.386+0.558
MAX  99.998+0.007 98.511+2.515 95.560+4.450 93.414+5.648 77.799+12.570 34.739+6.148 44.391+2.598 53.671+0.768
HALF  99.990+0.035 97.893+3.045 95.090+4.815 92.488+5.235 67.447+10.632 30.871+4.411 42.707+2.482 53.408+0.395
Rectum
Py 0.339 0.027 6 0.032 8 0.001 78 0.000 0023  0.000 143 0 0.067 3
Ps 0.339 0.012 2 0.941 0.782 0.197 000 0.577 000 0.097 8 0.783 0
P 0.339 0.010 2 0.007 18 0.094 2 0.000 0048  0.001 400 0 0.091 9
2ARC  77.696+6.855 68.176+7.878 53.679+8.077 27.807+7.043 14.826+5.368 6.915+2.832 21.572+2.995 53.466+0.401
MAX  77.118+6.837 68.089+8.018 55.248+8.882 29.719+7.216 15.687+5.533 7.056+2.985 22.008+3.100 53.627+0.340
Small HALF  77.934£6.792  68.215+7.884 53.569+7.755 27.795+6.647 14.669£5.030 6.923+2.734 21.583+2.876 53.350+0.322
intestine  p 0.123 0.642 0.026 3 0.002 7 0.000 824 0.073 2 0.002 050 02120
Ps 0.533 0.849 0.783 0.958 0.174 000 0.856 0.838 000 0.371 0
P 0.036 0.558 0.022 8 0.003 77 0.001 610 0.175 0.002 080 0.0613
2ARC  99.992+0.021  98.634+1.126 88.463+3.587 55.979+6.685 24.928+5311 7.434+3.288 32.488+1.683 54.335+0.325
MAX  99.983+0.041 98.684+1.157 90.332+3.078 57.307+5.914 29.555+6.416 8.002+3.626 33.356+1.745 54.122+0.293
Bone HALF  99.983+0.035 98.690+1.211 88.196+3.230 55.441+5.673 27.350£6.221 7.677+3.608 32.680+1.645 54.300+0.323
[Harrow Py 0.260 0.544 0.002 690 0.1450 0.000 050 0 0.105 0.000 135 0.056 4
Py 0.213 0.524 0.533 000 0.5170 0.000 027 5 0.157 0.053 300 0.749 0
P 0.923 0.953 0.000 519 0.091 3 0.002 130 0 0.366 0.002 170 0.186 0
2ARC  55.882+7.135 48.893+6.558 29.409+4.977 15.235+3.034  9.207+1.820  5.794£1.117 14.106£2.013  5.593+1.079
MAX  56.432+7.393  49.591£6.397 30.999+5.165 16.632+3.372  9.829+2.036  5.923+1.153 14.582+2.062 5.676+1.095
Body HALF  55.958+7.043  49.250+6.547 29.906£4.999 15.493+2.970  9.234+1.864  5.809+1.103 14.232+2.023 5.579+1.071
Py 0.147 0.003 25 0.000 066 0.000 001 7 0.000 225 0.000 814 0.000 005 0.00 429
Py 0.468 0.021 30 0.001 620  0.0013700 0.500 000 0.351 000 0.000 014 0.216 000
P 0.195 0.057 60 0.000219  0.000 041 6 0.000 986 0.001 440 0.000 052 0.007 030

P, means the statistical P value between 2ARC plan and MAX plan; Pi; means the statistical P value between 2ARC plan and HALF plan; P means the

statistical P value between MAX plan and HALF plan.
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Tab.2 Comparison of OAR dose
OAR Plan Ds/Gy OAR Plan Ds/Gy OAR Plan D/ Gy
2ARC 40.087+3.807 2ARC 40.962+2.645 2ARC 27.253+0.721
MAX 42.081+4.361 MAX 43.552+3.933 MAX 29.036+1.512
HALF 40.656+3.480 HALF 41.644+3.037 . HALF 27.223+0.799
Femoral Femoral Spinal
bone-R P 0.000 995 bone-L P 0.001 92 cord P. 0.000 180
Py 0.103 000 Py 0.094 7 P 0.886 000
Py 0.007 320 Py 0.002 5 Py 0.001 180
R3MMNERZE
Tab.3 Dose of planning target volume (PTV)
Plan PTVos/% PTV /% PTVi05:/% Do/ Gy Do/Gy Dy/Gy Dys/Gy
2ARC 99.915+0.064 95.000-+0.000 32.600+5.435 52.362+0.087 55.184+0.299  53.746+0.113  50.400+0.000
MAX 99.972+0.014 95.000-+0.000 32.889+2.890 52.350+0.057 55.318+0.389  53.811+0.116  50.400+0.000
HALF 99.922+0.063 95.000+0.000 31.866+8.689 52.354+0.174 55.017+0.336  53.7434+0.191  50.400+0.000
Py 0.00 825 - 0.845 0.591 0.180 0.089 7 -
Py 0.781 0.684 0.811 0.107 0.943
P 0.016 1 - 0.658 0.934 0.012 4 0.223 -
4 BREME MU LR 75 SSRGSt Bt I S e 52 A I A Fi
fab4 Comparison of € Hi and MU R Ene L N AR EE AU R AR e Ny
Plan MU c HI A RefS S R AR R 25 5
A LI 455 0 w2 HR
2ARC 613.17£53.82 0.910+0.024 1.066+0.002 Z’Kj{':':' MAX TI‘*ZJ Hﬂ ﬂ:%n I —Ji)th ’ XTEIZET%““
SBF LR T8 SR 2 B AT AL B b T MU T 2ARC
MAX 463.17+44.44 0.829+0.232 1.068+0.002 . . . N b
5 HALF THRITE 0] 5 4840 3157 i 5505 A% b IR
HALF 624.50+40.54 0.919+0.004 1.066+0.004 3 L e geh = -
R 1 T ST S DX R AR i DA e A e
P LI e e SRR REURT R TR B RO AT DX YR, MU ol i =2
Py 0.35 0.221 0911 - Ft. Ckemente 55 M58 2R 45 245 B B4 1
Py 0.000 000 828 0.207 0.22 X CILH5 HI, 3 MU P05 2 IR o TR, I AR

HI: Homogeneity index; CI: Conformity index; MU: Monitor unit
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