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[(BEIEB: £ T o #8 & 4 4R CTAELX: k3R Ak 5 7857 3 X F) & A 49 %7 . J7i% : /£ Varian Eclipse 13.6 31 %] & %
& 5 9FP R ) CT ARG 2% 7 4F Y SR An 34 49 1) A AR AR AL, 514 [ A K ARAR AR T 2% & 4F 4K P 1A, 42 10 cmx 10 om #3455
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Effects of CT value of carbon fiber couch on dose distribution in radiotherapy plan for

intracranial tumor

HUANG Wei', DENG Guanhua’, ZHANG Hongdan', LONG Liang', WU Qidi', PAN Yi'
1. Department of Radiation Oncology, Guangdong Provincial People's Hospital, Guangzhou 510080, China; 2. Department of Oncology,
Guangdong Sanjiu Brain Hospital, Guangzhou 510510, China

Abstract: Objective To quantitatively analyze the effects of the CT value of carbon fiber couch on the dose distribution in
radiotherapy plan for intracranial tumor. Methods The carbon fiber couch with 9 difference CT values and an uniform
cylindrical water phantom model were established in Varian Eclipse 13.6 treatment planning system (TPS), and the phantom
was positioned at the center of the couch. Isocentric irradiation in the field of 10 cmx10 cm was realized by 6 MV X ray and
at gantry angles from 0° to 180°, with an interval of 10°, and the absorbed dose difference coefficient o for the carbon fiber
couch with difference CT values was calculated. A total of 15 patients with intracranial tumor were enrolled in the study. The
plan which was designed by Eclipse TPS and based on carbon fiber couch with default CT value was taken as template plan.
The template plan was directly transplanted to the images of 8 different couches with different CT values and no flux
optimization for the recalculation of dose distribution. The D,,, Dsy,, Dyg,, conformity index, homogeneity index and
gradient index in 9 plans based on different couches were recorded and analyzed. Results In the range of -700 HU to -300
HU, 0 was gradually decreased with the increase of Panel Surface CT value, while in the range of -1 000 HU to -900 HU, o
was gradually increased with the increase of Panel Interior CT value. There were significant differences in D,,,, D5, Dy, and
gradient index between the plan based on carbon fiber couch with default CT value and the other 8 plans (P<0.05), but no
significant difference was found in homogeneity index (P>0.05). Conclusion During radiotherapy planning, the carbon fiber
couch model should be constructed according to the measured CT value of carbon fiber couch.

Keywords: carbon fiber couch; absorbed dose difference coefficient; intracranial tumor; dose distribution
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Varian Eclipse 71X REE#E L T JLANE UL Ak 2 £F
4 PR A7, 10 BrainLAB Couch , Exact IGRT Couch
thick\medium\thin %5 , 345 7 AH N Bk 2% 2T 2 PR 14 B8R
INCTMH . BARALEE WG48 ik R 247 46 IR 1Y
CT{H. 7] A% i Varian Eclipse 118 &2 42N CT{H , th
AT LAR FH S b I A5 R B 25 21 4E PR CT A, {87 1% 3k
A 25 PR 22 TR) 8 22 S X T R R o 3 A
M2 . R, ASHF 5T L) Varian Eclipse 11X & 4t (1
BrainLAB Couch £ %4 S 45 , i FH ¥4 5 [B] A 7K 452 K 3
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1.1 &&

3 [# Varian UNIQUE 14k il % , BTk Ak 0 6
MV X £k, BiL & 60 %F 4> [ h# 372 MLC, H1.0> 40 Xf
MLC & 9 5 mm, P34 10 % MLC %2 )% 4 10 mm,
K FHE T R RS AR, R i 3 o 400 MU/min.
T TR 2 48k Varian Eclipse 13.6, 7] 52 = 4E1E
(3DCRT) . [#] & BF 94 38 (IMRT ) F1 25 FH 58 66 1 5 3%l
(VMAT)
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Varian Eclipse 7131 5 4t 7] DL A 37 LR 25 Y
Mk & 21 48 K , A58 LA BrainLAB Couch £ Y 4 ]
P g 4 5] AT K BAA , IF K5 BAA T # T BrainLAB fiik
REFYEPR b (a], RS e R AT KB A s | BE S BT
KN 10 emx10 em, i 7] 552 100 MU. HLZE £
JETE 0°~180°Z [A] LA 10° 4 18] f7 #£ 47 BrainL AB i 3R £F
A PR W, 4l 17K o BrainLAB Couch
#7411, 7% Panel Interior 1 Panel Surface 8757, ERIA
CT {4 (Default £ ) 53 %1l -1 000 F1-300 HU. 4 T 5E
T Wik LT 4 IR CT B X e 11X 55 1 40 A 114 52
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1Y CTAE , WK 1 foR SRR RIMLEE A1 B2 T A [ml e =
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Fig.1 Diagram of the measurement of absorbed dose

difference coefficient for carbon fiber couch
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Tab.1 Carbon fiber couches with 9 different CT values (HU)

2R Default A B

@ D g F G H

Panel Surface -300 -300 -300

Panel Interior -1 000 -900 -925

-950  -975

-300  -300  -400  -500  -600  -700

-1000 -1000 -1000 -1000
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T 9N, &b J7 70 Bl 18~24 Gy/3~4 £, ¥ %Rk CT {H
(Panel Surface:-300 HU ; Panel Interior:-1 000 HU)
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K FH SPSS 21.0 H A4 % $ic 4 147 Ge it 2 ik 2 4
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Cam
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B, i 25 21 4 DR i W WSO £ 25 7 R AR B ik, o
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Fig.2 Absorbed dose difference coefficient of carbon fiber

couches with difference CT value
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Fig.3 Effects of carbon fiber couches with different CT values on CI, HI and GI for 3DCRT plan
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Fig.4 Effects of carbon fiber couches with different CT values on CI, HI and GI for IMRT plan
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Fig.5 Effects of carbon fiber couches with different CT values on CI, HI and GI for VMAT plan
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9% LA Eclipse i1 %1 £ 4t #2441 BrainLAB Couch 1%
RIS, R FH 3453 B AE K BRI i R 21 4E R CT A
Xof ST B B SE R . ANl 2 fi R, 7E-700 HU %-300
HU P, Bfi % Panel Surface CT {5 A9 38 fin , W i 51 &
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VMAT i RIF 5 A i 52 i . ani&l 3~ 5 s, JTig
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JR Panel Surface A1 Panel Interior A CT {H 2 2% i ,
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Tab.2 Comparison of dose parameters of planning target volume [ M(Q1, Q3)]
Em R Default A B C D E F G H
ADCRT D,,/ 2043 2016 2022 2034 2046 2046 2049 2052 2056
cGy (1717,2346) (1689,2311) (1696,2328) (1709,2336) (1720,2348) (1720,2348) (1723,2349) (1726,2354) (1729,2361)
P{E - 0.042 0.042 0.042 0.043 0.039 0.042 0.042 0.041
Dsg.,/ 1991 1968 1971 1978 1983 1994 1997 2000 2003
cGy  (1662,2290) (1639,2259) (1644,2265) (1649,2274) (1656,2280) (1664,2293) (1668,2295) (1671,2299) (1673,2304)
PH - 0.043 0.043 0.043 0.042 0.042 0.042 0.042 0.043
Diggo,/ 1872 1851 1855 1861 1865 1875 1877 1880 1883
cGy  (1549,2169) (1527,2140) (1533,2146) (1538,2154) (1544,2159) (1552,2171) (1555,2172) (1557,2176) (1559,2181)
PE - 0.043 0.043 0.043 0.043 0.042 0.042 0.042 0.043
IMRT D/ 4681 4651 4659 4666 4673 4685 4689 4693 4697
cGy (4605, 4820) (4572,4797) (4580,4803) (4588,4808) (4596,4814) (4610,4824) (4614,4828) (4618,4832) (4621,4835)
P{H - 0.043 0.043 0.043 0.043 0.039 0.041 0.041 0.041
1D/ 4571 4540 4548 4555 4563 4576 4579 4583 4587
cGy (4504,4708) (4474,4679) (4481,4686) (4489,4693) (4497,4699) (4508,4714) (4512,4717) (4515,4721) (4519, 4725)
P{H = 0.043 0.042 0.043 0.041 0.039 0.042 0.042 0.042
D/ 4422 4390 4400 4406 4414 4427 4430 4431 4436
cGy (4338,4573) (4308,4541) (4315,4557) (4322,4558) (4331,4565) (4343,4577) (4345,4582) (4347,4585) (4350,4588)
P{E - 0.043 0.043 0.042 0.039 0.039 0.041 0.042 0.041
VMAT D,,/ 1774 1762 1764 1768 1770 1776 1778 1779 1781
cGy  (802,2574) (796,2554) (797,2559) (800,2564) (801,2568) (803,2576) (804,2579) (805,2582) (806,2584)
PfE - 0.043 0.042 0.042 0.043 0.039 0.043 0.043 0.043
Dsg.,/ 1715 1701 1705 1707 1711 1717 1719 1721 1723
cGy  (783,2495) (776,2472) (778,2478) (780,2483) (782,2489) (784,2498) (785,2501) (786,2503) (787,2506)
PH - 0.043 0.043 0.043 0.043 0.041 0.042 0.043 0.043
Diggo,/ 1616 1602 1606 1609 1613 1618 1620 1622 1622
cGy  (744,2341) (737,2321) (738,2326) (740,2331) (743,2335) (745,2344) (745,2346) (746,2349) (747,2349)
PE - 0.043 0.043 0.043 0.042 0.041 0.042 0.042 0.043
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