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Attenuation of photon beam caused by carbon fiber treatment couch and related correction factor
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Abstract: Objective Nowadays, the treatment couch for radiotherapy is made from carbon fiber with stronger texture and
better load capability. The attenuation of photon beam of linear accelerator caused by carbon fiber treatment couch and the
related correction factors are discussed in the paper. Methods The linear accelerator and the carbon fiber treatment couch of
Varianix, and a self-design ball phantom with a radius of 11 cm were applied in the study. Farmerion chamber was placed at
the rotating isocenter of linear accelerator. The horizontal direction was taken as the initial gantry angle of the head of linear
acceleration. Turn the head clockwise, irradiation from bottom to top was preformed every 5°. The attenuations of photon
beam caused by carbon fiber treatment couch were measured after each irradiation. The method for correcting the
attenuation was also discussed. Results The maximum attenuation of photon beam was up to 4.9%. At the fixed notch of
parts, the attenuation showed significant reduction. Conclusion When the photon beam passes through the fixed notch of

carbon fiber treatment couch, the appropriate attenuation correction should be applied to obtain the correct treatment

monitor unit.
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Fig.1 Experiment of attenuation measurement of carbon fiber

treatment couch

by
“‘
K

215 cxg[ L

36.6 cm

mark 2

mark 3

mark 4

Treatment couch

M2 BB HH T TSR TREF ST K . IR
L5 5 e o s 0 S HERT 2
R, M ELRA RIS i
T Lo 18052 5 A GO T UK T 75 R
HE I (2).

&2 BRLFIATT RR B E E MEI T
Fig.2 Fixed notch designed on the surface of carbon fiber

treatment couch
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Fig.3 Empty interior and thin to thick design of carbon fiber treatment couch
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a: Cross sectional view of carbon fiber treatment couch
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b: Sagittal view of carbon fiber treatment couch
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Fig.5 Initial gantry angle and interior structure of carbon fiber treatment couch
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Fig.6 Demonstration of GAF chromic film embedded in ball phantom
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Fig.7 Skin dose curve with or without influences of carbon fiber

treatment couch
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Tab.1 Equivalent thickness of irradiation attenuation at different angles caused by carbon fiber treatment couch

Gantry angle Reading ratio True hinge Gantry Chamber
(experiment) with/without angle  interpolation angle Gantry angle interpolation Relative thickness/cm
couch attenuation reading/nC

90° 99.658 4 0° 0° 90° 99.658 0.372 122
103° 96.274 2 13° 10° 100° 97.055 7.786 607
113° 96.934 1 23° 20° 110° 96.736 8.695 115
123° 97.594 1 33° 30° 120° 97.396 6.815342
128° 96.569 0 38° 40° 130° 96.642 8.963 089
133° 96.751 6 43° 50° 140° 96.563 9.187 060
138° 96.470 7 48° 60° 150° 97.000 7.944 540
148° 96.934 1 58° 70° 160° 97.327 7.0113 25
163° 97.4256 73° 80° 170° 97.496 6.531 375
170° 97.495 8 80° 90° 180° 97.468 6.611 363
180° 97.467 7 90° 100° 190° 97.496 6.531 375
190° 97.495 8 100° 110° 200° 97.327 7.011 325
197° 97.425 6 107° 120° 210° 97.000 7.944 540
212° 96.934 1 122° 130° 220° 96.563 9.187 060
222° 96.470 7 132° 140° 230° 96.642 8.963 089
227° 96.751 6 137° 150° 240° 97.792 5.687 469
232° 96.569 0 142° 160° 250° 98.452 3.807 696
237° 97.594 1 147° 170° 260° 99.112 1.927 923
247° 98.254 1 157° 180° 270° 99.772 0.048 149
257° 98.914 1 167° - - - -

267° 99.5741 177° - - - -

270° 100.2340 180° - - o -
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Fig.8 Attenuation at different gantry angles in carbon fiber treatment couch



8

- 775 -

(1&E19) , T FATHR I X PR A 281k, e 28 H A2 244
FIRLKAEAN R A BE T S o o e £ PR 30 55 S )
9 HE T IAE AR AL, BEMTE IE IR W MU, FeAT 1430
Bk A BE B (RIALSK AT T S 30 ), HL B % Il
T B BRET R A IR AE I A 2B 1R, IO B
SN ALk (4 A RO, SR o B e £ R B L
FEA T PR 19 3 LS B R A A S A I T D )
AR — 8 B/ IO, 75 W2 3 B3 7 8 1 MU
SON"T

101

100 2 //’
=¥ 7+10x-maxklj\777 &
3 9B 1 0xemark) \ 2 7
7 oxemadd v@\'@/

9 I 10xmarkd

95 .

0 50 100 150 200 250 300

Distance /cm

21.5 cnf /_ \

Bgﬁm mark 1

36.6 cm
mark 2

15cm
mark 3

15¢

mark 4

Ireatment couch

E9 STRET e REEMERNZHRE
Fig.9 Attenuation caused by fixed notch of carbon fiber

treatment couch
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