194

e T

i 54
201643 H 4 H

Sz B
201741 H 12 H
Code No. 432

1#

TR B EAE H 2 3 L WL 2B S T
WA, B AIVF — BRI & B RIS 2T 5
BFEZATH B, KEROREZMET 2720K-7 2
FHWLZ LR SN TWS, K—F A3HES
B 27207 Tlde <, AFEYBRMREFHRIGEICS
T 2 AR R ER S ORI LIS b BRI TH B
Moyer RF 512 L AULKR — T AL I IR —
5 ADFENE, BN, KEME A AR
MEIZH LIEEETHL L, HERIBEHTHAI LS

BREHRICE T 2 BOEWH R — 5 Z08ENE X O
IR PR B9 2 et

FUHIRE I — AZARE SARE Al K¢ R ki B

H AR At R o & — AT

LFORMTH B EHDHITFLNTNLY. hTh kS
DI BT, R—F A2 & 2 BHERIGH &
DEALE ZET HWENH S, American Association
of Physicists in Medicine (AAPM) Report No.13 12 & it
AR T H OM@FR I BT AR E R S HR
T HBEIEG SN LHEDOAMED S 1L 5% LN OKE
FECEHEINS L) EhTna?,

DEXY, #i7zh R — T 2% EBEOEBRICH S5
WX DR EZIEST A LN HETH L.

DRI HHEA SN mEEHEDR — F 2 39k A

for Electron Radiotherapy

and Noboru Sato

Code No. 432

Summary

Basic Study on Visibility and Water Equivalency of a New Colorless Transparent Bolus

Daiki Maruyama,* Shinichi Yamazaki, Emi Honda, Eiji Suzuki, Kouji Hommatsu, Ryo Oshiba,

Department of Medical Technology, Japanese Red Cross Medical Center

Received March 4, 2016; Revision accepted January 12, 2017

the fluence scaling factor.

radiochromic film

Boluses used in electron radiotherapy need to have radiation field visibility and water equivalence. In this
report, we have examined field visibility and water equivalence of a new colorless transparent bolus. We examined
field visibility, water equivalence, and dose profile. Field visibility was evaluated by comparison to conventional
bolus. Water equivalence was investigated by a measured fluence scaling factor. The dose profile was measured by
using radiochromic film with the bolus and an ionization chamber in water. We confirmed that the irradiation field
could clearly be seen through the transparent colorless bolus. The bolus did not cast a field edge as compared with
the conventional bolus. The fluence scaling factor was less than 0.8% as compared to water. We confirmed that the
colorless transparent bolus was treated as a water equivalent material. The percentage depth dose (PDD) measured
by using radiochromic film with the bolus matched the PDD measured with an ionization chamber in water. Rso was
less than 1 mm as compared to PDD measured with an ionization chamber. It was confirmed that the colorless
transparent bolus can use to set up patient without losing visibility on flat ground planes. The fluence scaling factor
and dose profile measured by using the bolus matched the results measured in water. Therefore, the new colorless
transparent bolus has feasibility to improve patient setup efficiency and can improve calculation accuracy by using
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Fig. 1 Image of colorless transparent bolus.
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Table 1 Elemental composition and various parameters of water and colorless transparent bolus

Medium Water Colorless transparent bolus

Weight ratio H 0.1119 0.1035

C / 0.6332

N / 0.2577

o 0.8881 0.0056
Mass density o (g cm ) 0.998 1.02
Relative electron density for water (0.) yi. 1.000 0.992
Relative electron concentration for water (0.") . 1.000 1.014
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Fig. 2 Images of mount marked field shape of 6 cm diameter.
(a) Stacked no material, (b) Stacked colorless transparent bolus, and conventional bolus
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Table 2 Elemental composition and various parameters of

colorless transparent bolus and WE211

Colorless
Medium transparent WE211
bolus
Weight ratio H 0.1035 0.0821
C 0.6332 0.6633
N 0.2577 0.2065
(0) 0.0056 0.0221
Cl / 0.0040
Ca / 0.0220
Mass density o (g cm ™) 1.02 1.017
Depth scaling factor ¢, 0.953
SSD = 100 cm

Bolus

tDepth =1.00 cm

Water equivalent phantom

Radiochromic film

Fig. 4 Arrangement of measurement PDD using radiochromic
film.
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Fig. 3 Arrangement of measurement fluence scaling factor.
(a) Mbolus, (b) Mater
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Table 3  Visibility evaluation test results of colorless transparent bolus and conventional bolus

Bolus Evaluation conterts echnologit techologis - soor
Colorless Overall convenient 3.8 4.2 4.0
gglnjfarem Individual  Field visibility 46 4.0 4.4

evaluation Cross hair visibility 3.6 4.4 4.0

Body marker visibility 3.8 4.2 4.0

Conventional Overall convenient 3.2 3.0 3.1
bolus Individual ~ Field visibility 3.4 3.8 3.6
evaluation Cross hair visibility 34 2.8 3.1

Body marker visibility 2.8 2.8 2.8
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Table 4 Fluence scaling factor of colorless transparent bolus

Electron energy

Fluence scaling factor /s
Relative error for water (%)

6 MeV 9 MeV 12 MeV
1.007 1.003
0.7 0.3
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Fig. 5 PDD graph measured by ionization chamber and radiochromic

film with bolus at field size 10 cm by 10 cm.
(a) 6 MeV, (b) 9 MeV, (c) 12 MeV electron energy
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Table 5 Rs, measured by radiochromic

Electron energy 6 MeV 9 MeV 12 MeV
Rso (mm) No bolus 24.14 36.29 50.99

Conventional bolus 24.12 36.59 50.54

Colorlesstransparent bolus 24.67 36.27 50.41

Fig. 6 Images of cross hair line.
(a) Conventional bolus, (b) Colorless transparent bolus
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