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[ Abstract] Objective: To study the effect of polyurethane foam on the dose distribution in radiotherapy for nasopharyngeal
carcinoma( NPC). Methods: Eleven nasopharyngeal carcinoma patients using head and neck thermoplastic mask combined
with polyurethane foam were selected randomly. The blank CT value were set below the polyurethane foam in the Pinnacle
planning system to ensure the CT value of polyurethane foam were in the calculation (Plan_F). At the same time, Plan_F
were copyed and the polyurethane foam on the CT positioning images were sketched. Set the CT value of the polyurethane

foam to O, and recalculate the dose distribution without

N changing the beam set, beam weight and MUs (Plan_N). The
(R E#] 2019-09-03 [f2EIR#] 2020-01-08 dose distributions of the target areas and organ at risk (OAR)

[@FMEE] 2455t , E-mail : guishan] 1@ 163. com of the two groups were compared. Results: For the target are-
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as (GTVnx, GTVnd, GTVrpn, PGTVnx, CTV1, PTV1, CTV2, PTV2), only 6 of the 255 data measured in the minimum
dose(D,;,) , the maximum dose (D, ), and the average dose (D,,,,) appeared to decrease (about 2.4% ) after removing

s and D, (X +5) were 0.215 £0.969, 0.395 +0.623,

min

xxxxx

PGTVnx, D, of CTV1 (P =0.713) and D, of CTV2 (P =0.066), all the other evaluation indicators showed that the
dosage of the application group was lower than that of the foam removal group (P <0.05). For the OARs (brain stem, spi-
nal cord, crystals, optic nerves and parotid) only 14 of the 154 data measured in the D _ ,andD,, .. appeared to decrease
(about 9.1% ) after removing the polyurethane foam and the changing degree (% ) of D, and D, (X £S) were 0. 194 =
0.192 and 0. 129 + 0. 128 respectively. Except for the mean dose (D, ) of left and right lens (P =0. 123 and 0. 06,
respectively) , all the other indicators also showed that the dosage of the foam group was lower than that of the foam removal

group (P <0.05). Conclusion: The polyurethane foam reduces the dose distribution during the radiotherapy actually. How-

ever, the dose changes were acceptable in the clinical use currently.
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2.1 BEFAAEAHILER
XFFREI, RS SR TR (Plan_F) Fl
LBRAI A3 (Plan_N) [y f K5l (D, ) (it

PRI R Z /N T Plan N FRAHBIERR . GTVr-
pn D, (P=0.727)F1 D, (P =0.142) ,PGTVnx
D, (P=0.623),CTVl1 D, (P =0.713),CTV2

D, (P =0.066) HAhPE-Ali 4545 & .75 Plan_F ) &
KT Plan_N, HWH Z W] 22 R A G it 5 L (P <

NI (D, ) 5 (D, ) Y, Plan_F A% 300

®1 BX&HR/NUE(D,,) L& (cGy)

0.05)(F£1~3),

Table 1. Minimum Dose of Target(cGy)
D GTVnx GTVnd GTVrpn PGTVnx CTV1 PTV1 CTV2 PTV2
Plan_N 6,049.79 +  5,852.68 + 6,046.71 = 5,628.56 + 4,701.15 + 3,871.82 + 5,068.29 + 4 ,462.63 +
419.95 432.75 402.30 526.89 523.40 658. 12 374.36 331.08
Plan_F 6,030.77+ 5,815.32 6,059.22 + 5,647.96 + 4,703.79 + 3,861.61 + 4,969.27 +  4,389.26 +
412.97 427.48 478.95 536.78 534.53 654.91 306.57 290. 90
t 6.947 7.284 -0.360 -0.507 -0.379 3.547 9.331 11.397
P <0.001 <0.001 0.727 0.623 0.713 0.005 <0.001 <0.001
F2 BXEKRFE (D, kB (cGy)
Table 2. Maximum Dose of Target(cGy)
) - GTVnx GTVnd GTVrpn PGTVnx CTV1 PTV1 CTV2 PTV2
Plan_N 6,607.36 +  6,415.05 = 6,477.75 + 6,611.26 + 6,615.65 + 6,615.65 + 5,795.27+  5,811.73 =
512.06 422.45 490.56 511.48 508. 42 508. 42 571.50 566.76
Plan_F 6,591.82+  6,389.24 6,423.03 + 6,584.76 + 6,599.50 + 6,599.50 + 5,642.95+  5,652.58 +
508.25 416.04 446.15 510.12 505.27 505.27 387.75 384.59
t 7.198 4.084 1.608 2.580 7.432 7.432 2.089 7.626
P <0.001 0.002 0.142 0.027 <0.001 <0.001 0.066 <0.001
*3 BXFEHFIE(Dyean ) LB (cGy)
Table 3. Mean Dose of Target(cGy)
D,ean GTVnx GTVnd GTVrpn PGTVnx CTV1 PTV1 CTV2 PTV2
Plan_N 6,404.85+  6,198.54 + 6,310.1 + 6,376.45 + 5,855.65 = 5,726.55 + 5,422.16 +  5,384.59 +
485.17 417.58 426.50 485.60 412.17 401.10 438.85 420.59
Plan_F 6,387.29+  6,161.94 + 6,289.49 + 6,357.18 + 5,832.07 = 5,702.86 + 5,292.82+  5,261.02 +
482.36 410.32 423.69 482.66 413.20 401.48 316.22 309. 06
t 10.264 10.086 13.137 7.391 18.806 23.198 12.989 13.080
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Table 4. Maximum Dose of Organs at Risk (cGy)
Dmax  Brainstem Spinal cord Left len Right len Left optic nerve Right optic nerve
Plan_N 4,381.54 £661.45 2,989.09 +197.24 519.036 +183.55  531.927 +251.08  3,215.94 +1,152.23 3,713.182 +1,635.82
Plan_F  4,367.95 +£659.88 2,976.20 +195.83 518.53 +183.16 531.23 £250. 84 3,212.42 £1,150.97 3,709.21 +1,635.10
t 7.127 6.535 2.667 2.642 4.872 5.683
P <0.001 <0.001 0.024 0.025 0.001 <0.001
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x5 BEERKFREFHTE(Dyen ) FIZEHE(cCy)
Table 5. Mean Dose of Organs at Risk (cGy)

Dmean Brainstem Spinal cord Left lens

Right lens

Left optic Right optic Left parotid  Right parotid

nerve nerve gland gland
Plan_N 2,047.68 + 1,588.27 + 414.41 = 408.67 = 1,936.24 + 2,447.37 £ 3,147.46 3,189.37 +
488.37 254.17 156.27 182.97 765.79 1,465.45 387.42 472.26
Plan_F 2,043.20 + 1,584.20 = 414.22 408.29 1,935.00 = 2,445.36 = 3,143.51 = 3,183.20 =
487.57 253.49 155.97 182.76 765.50 1,464.42 387.80 470.00
t 6.802 6.314 1.687 2.118 4.215 4.258 5.793 6.033
P <0.001 <0.001 0.123 0. 060 0.002 0.002 <0.001 <0.001
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