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Preliminary study on small-field dose measurement using pinpoint ionization chamber in
dosimetric end to end audit of IMRT
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Abstract: Objective To discuss the feasibility of using pinpoint ionization chamber for small-field absolute dose measurement
in dosimetric end to end audit of IMRT. Methods The study involved 20 hospitals in 3 provinces. The CT scan of IAEA phantom
placed with films and TLD which was 7.5 cm from the surface of phantom was transferred into treatment planning system for
treatment planning. Seven-field isocenter IMRT in which the multileaf collimator (MLC) radiation field was larger than 2 cmx2 cm
and smaller than 4 cmx4 cm was carried out. Meanwhile, pinpoint ionization chamber (0.015 cc) was placed in the solid water
phantom where was 7.5 cm from the surface of the phantom for the absolute dose verification of point dose, including (1) dose
verification when the treatment plan was translated to solid water phantom at field angles of 0°; (2) absolute dose verification when
the treatment plan was translated to solid water phantom at actual treatment angles. Results For solid water phantom receiving
IMRT MLC small-field radiation, the comparison between absolute dose measured by pinpoint ionization chamber and that
calculated by treatment planning system showed that the deviation was less than 5% when the 7-field radiation angles returned
to 0°, and that it was also less than 5 % for actual treatment angles. After verification, the 7-field IMRT was performed on IAEA
phantom, obtaining a TLD deviation less than 7% and =90% absolute dose passing rate (3%, 3 mm gamma criterion) for Gafchromic

EBT3 film (high-dose planning target volume) in the phantom, which satisfied IAEA standard. Conclusion Pinpoint ionization
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chamber can be used for absolute dose verification for IMRT MLC small-field radiation.

Keywords: pinpoint ionization chamber; small-field dose; intensity-modulated radiotherapy; quality control
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Tab.1 Parameters of dosimeters and accelerators in 3 provinces

‘A T EAX RIEHT e T g A MLC #5: TPS #15: TPS Hii: PRI A MAR /mm
1 VarianTruebeam Millenium 120 Eclipse 3A B 2.5
2 VarianTrilogy Millenium 120 Eclipse 3A BB 2.5
3 Elekta Synergy Millenium 40 Pinnacle  Adaptive convolve A 2.5
1 [E PTW 4 Varian 23EX Millenium 120 Pinnacle  Adaptive convolve s 2.5
N 0.984
UNIDOSE T10002 5 Varian 23CX Millenium 80 Pinnacle  Adaptive convolve s 2.5
6 VarianTruebeam Millenium 120 Eclipse 3A s 2.5
7 SiemensPrimus Plus MLCS82 XIO super position Bhs 2.0
8 Varian 6EX Millenium 80 Eclipse PBC A 2.5
9 Siemensprecise MLC160 Pinnacle cc A 2.0
10 VarianTruebeam Millenium 120 Eclipse 3A A 2.0
; 78 PTW o o :
1L : 1.014 11 VarianClinical Millenium 120 Eclipse 3A A 2.5
Unidos.E
12 Elekta Axesse Agility 160 Monaco MC hAs 2.0
13 VarianTruebeam Millenium 120 Eclipse 3A EhA 1.0
14 Elekta Synergy MLCi Monacle Pencile Beam A 2.0
15 VarianTrilogy Millenium 120 Eclipse 3A A 2.5
16 VarianChinaciix Millenium 120 Eclipse 3A ;A 2.0
Wil iﬂrﬁ\ Plz\:]e 1016 17 Elekta Synergy MLCi2 Pinnacle cc A 2.0
Unidos 18 VarianUnique Millenium 120 Eclipse 3A IR 2.5
VarianClinac .
19 Millenium 80 Eclipse 3A IR 2.5
600C/D
20 Elekta Synergy MLCi2 Pinnacle  Adapitive convolve s 2.0
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Fig.1 TLD capsule and film placed in IAEA phantom for CT scanning
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Fig.2 Pinpoint ionization chamber placed in solid

water phantom for CT scanning
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Fig.3 7-field radiation on IAEA phantom
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Fig.4 Comparison of Gamma passing rates of PTV
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Tab.2 Comparison between measured and calculated values

when 7—field angles returned to 0°

Fe  AE(D,)/Gy  WEMHE(D,)/Gy  AIXMiE2E/%
1 2.075 2.051 1.2
2 2.049 2.048 0.0
3 2.114 2.135 -1.0
4 2.190 2.174 0.7
5 2.131 2.070 2.9
6 2.121 2.129 0.4
7 2.079 2.100 -1.0
8 2.093 2.086 0.3
9 2.242 2.190 2.4
10 2.148 2.160 -0.6
11 2.017 2.016 0.0
12 2.089 2.162 3.4
13 2.169 2.140 1.4
14 2218 2.118 4.7
15 2214 2.136 37
16 2.187 2.182 0.2
17 2.199 2.172 1.2
18 2.144 2.126 0.8
19 1.988 1.963 1.3
20 2.330 2.202 5.8
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Tab.3 Comparison between measured and calculated value when

7-field angles did not return to 0°

1.831 1.770
-——-
1.797 1.843
-——-
1.744 1.781
-——-
1.885 1.800

1.749 1.800
1.810 1.872

1.887 1.907
1.609 1.667
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Tab.4 Comparison between PTV_TLD value and TPS value
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Tab.5 Gamma passing rates of absolute dose to the film

3 92.1

7 99.6

11 99.9

13 99.9

15 99.5

17 90.0

19 95.0
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