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Effects of gas cavity in rectum on radiotherapy plan for prostate cancer
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Abstract: Objective To define the structure of gas cavity and investigate the effect of gas cavity in rectum on radiotherapy
plan for prostate cancer. Methods Twelve patients with prostate cancer were selected. The target volume was delineated and
gas cavity was defined in cone beam computed tomography (CBCT) images obtained before the first treatment. The gas
cavity in CBCT images was mapped into CT images. The electron density was determined based on the CT value of gas
cavity, and then the electron density value of gas cavity was changed for recalculating the radiotherapy plan. The mean dose
(Dien) and maximum dose (Dmw) of planning target volume (PTV), the Dy and D... of target area corresponding to gas
cavity (PTVg), the variations of Ducu, Vio, Vao, Vso, Voo of rectum and bladder, the variations of Vi, of femoral head were
compared. Furthermore, the differences in conformity index and homogeneity index were also compared. Resulis A total of
24 treatment plans were designed. In the present of gas cavity, both Dy, and D, of PTV were decreased compared to those
without gas cavity, without statistical significance (£>0.05). The Dy and Dy of PTVg also decreased, without statistical
differences (P>0.05). With the existence of gas cavity, the conformability (conformity index decreased) and homogeneity
(homogeneity index increased) of the plans were decreased. For organs-at-risk, the Dy, Vs, Vo, Vi of rectal was increased
by 0.4 Gy, 0.5%, 0.8%, 1.7%, respectively, and the differences were statistically significant (P<0.05), but the variations of
rectum Vs, didn't showed any statistical significant (P=0.310). The Dueun, Vs, Vo, Vao, Vso of bladder were decreased, without
statistical differences (P>0.05). The Vs, of both sides of the femur was increased by 0.1% and 0.2%, respectively. The

monitor units and segments didn't changes even with the presence of gas cavity. Conclusion In prostate radiotherapy plans,
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gas cavity increases the target dose to rectum, but has little effects on the target area and other organs at risk. Therefore, it is

significant to monitor the presence of gas cavity in the rectum before retreatment.

Keywords: prostate cancer; gas cavity; volumetric modulated arc therapy; dosimetric difference; conformity index;

homogeneity index
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Tab.1 CT-ED conversion

c ED

=789 0.20
-513 0.50
-493 0.50
-100 0.94
-64 0.96
-40 0.99
-37 0.99
-11 1.01
48 1.06
44 1.06
56 1.07
65 1.07
225 1.16
237 1.16

CT: Computed tomography; ED: Electron

density
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Tab.2 Comparison of target dose parameters with or without gas cavity in rectum

Parameter Without gas cavity With gas cavity t value P value
PTV Duea/Gy 64.3+8.0 62.8+7.7 0.900 0.39
PTV D../ Gy 68.5+7.9 68.2+7.9 0.950 0.36
PTVg Dyea/ Gy 63.4+8.0 61.7+8.3 0.960 0.36
PTVg D/ Gy 68.5+7.9 67.5+7.6 1.350 0.21
CI 0.75+0.07 0.71£0.16 1.015 0.34
HI 1.06+0.01 1.11£0.18 -0.960 0.36
Segments 136.89+13.00 140.60+13.10 -1.460 0.18
MU 1054.0+187.3 1 036.0+£191.6 1.020 0.33

PTV: Planning target volume; PTVg: Planning target volume corresponding to gas cavity;

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

22 EIEASEEESEX OARHIF T
RS, B Diewn 2 (39.4+8.5) Gy
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Tab.3 Comparison of dose parameters of rectum with or without gas cavity in rectum

Rectum Without gas cavity With gas cavity t value P value
Vi/% 94.0+6.9 94.5+6.6 -2.14 0.040
Vi/% 71.5+20.9 72.3+£21.3 -4.86 0.001
V% 50.6+24.8 52.3423.4 -2.29 0.040
Vs/% 34.2+19.2 36.1£21.3 -1.06 0.310
V% 2.6£7.3 2.5+7.3 0.84 0.420
Diea/ Gy 39.4+8.5 39.8+8.5 -2.30 0.040

*4 SREFESERMRSTERZ NS R

Tab.4 Comparison of dose parameters of bladder with or without gas cavity in rectum

Bladder Without gas cavity With gas cavity t value P value
Vs/% 91.4+12.4 91.4+12.6 1.200 0.26
Va/% 55.7422.5 55.4+23.4 0.290 0.77
Vil% 42.9+20.5 38.1£25.5 1.200 0.24
Vso/% 27.8+13.9 25.4+17.0 1.380 0.20
Val% 1.9+4.6 1.8+4.7 0.930 0.37
D/ Gy 34.8+8.0 34.6+9.0 0.484 0.64

x5 SREGFESERMRSTRELAZENSHILER

Tab.5 Comparison of dose parameters of femur with or without gas cavity in rectum

Femur Without gas cavity With gas cavity t value P value
Right V3/% 5.50+8.40 5.70+8.40 -1.15 0.27
Left Vi/% 2.88+4.70 2.98+4.90 -0.79 0.44
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