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The Influence of Volume Effect in 2D-array lon Chamber
on the Measurement of IMRT Dose Distribution
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We evaluated the influence of volume effect on the measurement of IMRT dose distribution by comparing a
2D—array ion chamber and other dosimeters. Matrix phantom which is a 2D-array ion chamber having volume
effect was compared with beam image system and film for the measurement of dose distribution. Five
intensity-modulated radiation therapy plans were created using five fields in thevirtual phantom. The measured
dose distribution was compared with the calculated one by radiation treatment planning system and analysis
program. We evaluated the conformity of dose distribution by calculating correlation coefficients and gamma
values. The highest error rate of 1.3% was associated with matrix phantom in which volume effect in small field

sizes was substantial.
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IMRT plan

v
l | Irradiation of IMRT beams |
2D reconstruction of dose

distribution on scanned IMRT
phantom image using CT

A
| Measurement using devices |

Matching of dose distribution
using analysis program

'

Evaluation of volume effect
by correlation coefficient and
gamma value

Fig. 1. Schematic overview of the various steps in the IMRT
dose distribution measurement.
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Table 1. PTVs with square field side.

Square field side (cm) PTV (volume, unit: cm?)

15 PTV 1 (L1)
3 PTV 2 (2.6)
5 PTV 3 (319)
7 PTV 4 (130)

10 PTV 5 (350)

Fig. 2. Design of PTVs and normal tissues in the virtual
phantom.

_42_



PROGRESS in MEDICAL PHYSICS Vol. 24, No. 1, March, 2013

s}7] el 2+ X & A2 el el -F(EDR2, Kodak, USA)

2 Z2AE g 7|52 & st} Table 200 E AdolA
B Ao A e 21 wid ] ol 23ke] A8 AXQ mE 48 SAAANEY] ST AEAE 9% xR
2]~ ZEMatriXX, IBA, Germany)? HA9 AAEA S < AR 4 SAAXNELS A3 S xm e
ol &3te] HIATE 7HAA e W FFALRBeam A7} 100 emo] HEF dglom, 5 cm] AFEALE )
Image System, BIS. IBA, Germany)2-Z Z+ PTV Z7] (= 3 1 cm 779 O}EL% NE 5AS SAHTE Aok 9%
SFS =7]) ol ule} & 5709 A7|=AAAX gAY ] AZc(Fig. 3). & BISS] 73 3535 (brass alloy) & ©]
g AREEE 4 FAY SR AHEY A=A A ] AAF R AREAS 7] wifel ol 2™ AEs

2.

o
JI)II

—-
Ak

a
o
o
o|
g

Table 2. Characteristics of detectors used this study.

Volume (cm’) Effective area .

Detector Manufacturer Model number of chamber (cm?) Analysis program
Matrix phantom IBA I'mRT Matrix 0.08, 1,020 24.4x244 Omnipro-I'mRT
BIS IBA BIS 710 - 24x24 Omnipro-I'mRT
Film Kodark EDR2 - 25x30 Omnipro-I'mRT

Fig. 3. Setup for measurement of dose distribution. (a) Matrix
phantom. (b) BIS. (c) Film.
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Fig. 4. Matrix phantom: 1,020 parallel plate chambers are on the
matrix plate, spacing 0.762 mm internal.
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Fig. 6. The calculated correlation coefficient by analysis pro-
gram with three different detectors in changeable side of square
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Fig. 7. Error rates with film-matrix phantom and film-BIS.
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Fig. 8. The calculated gamma value by analysis program with
Matrix phantom and BIS in changeable side of square field.
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