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Application of thimble ionization chamber in point dose verification of brachytherapy
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Abstract: Objective To explore the approach and feasibility of using a thimble ionization chamber to carry out dose
verification of brachytherapy. Methods The self-made phantom was scanned with CT and the obtained images were
imported into Oncentra V4.3 planning system. The region of interest which plotted on the planning system was defined as
the sensitive volume of the thimble ionization chamber and the average dose of the region of interest was considered as the
dose at the measurement point. This experiment for the dose verification of brachytherapy mainly includes two parts. (1)
The simple plans for source applicators, including single-tube, double-tube and three- pipe, were made for the self-made
phantom with the use of Oncentra V4.3 system, and then the self-made phantom were irradiated for dose measurements.
Finally, the dose deviations between the average dose and the measured values were compared. (2) The treatment plans of
21 patients were selected. With the corresponding source applicators and dwelling positions of the self-made phantom, the
dwelling time in the treatment plans of patients was adopted for the calculation and measurement. Finally, the dose
deviations between the average dose and the measured value were compared. Results The maximum deviation between the
calculated values of the planning system and the measured values of the thimble ionization chamber was - 3.5% . The
deviations between the measured value and the calculated values in 21 patients were all less than 5%. Conclusion Thimble
ionization chamber can be used for the point dose verification of brachytherapy.

Keywords: cervical cancer; thimble ionization chamber; brachytherapy; dose verification; planning system
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Fig.1 Diagram of solid phantom
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Fig.2 Position of needles relative to 0.6cc ionization chamber
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Fig.3 Definition of target areas
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Tab.1 N, value provide by National Institute of Measurement

and Testing Technology

EEE AR CPERmm R E/mm N,

{iwlfres 60V - 0.06Cu 1.040
100 V 4.0Al 0.18Cu 1.041
135V 0.25Cu+1.0Al 0.52Cu  10.470
180 V 0.5Cu+1.0Al 0.98Cu 1.056
250 V 1.5Cu+1.0Al 2.33Cu 1.063

“Coy B2k, 1.25 Mev(HL B = M- F-#51E) 1,070
PR “Coy 44k, 1.25 Mev( L B S IR )  0.951
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Fig.4 Effective measurement point P and the central point P of

an ionization chamber
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Fig.5 Dose distribution calculated by planning system

*z2 D(,\T:\ 5 AVEq tfmE
Tab.2 Deviation between D * and AVEy,

;%%gﬁ% AVEGTVX Meas Dizlx ( AG'rv ) Diffm ( AGTVRI ) Di::mz ( Ac’rvnz ) Di:'evu ( AGTVA[ ) Dizl“ ( AGTVAZ )

1 2772 2855 278(0.3%)  277(-0.1%) 278(0.3%) 277(-0.1%)  276(-0.4%)
2 267.8  265.8 269(0.4%)  266(-0.7%) 268(0.1%) 268(0.1%) 268(0.1%)
3 3224 3129 323(02%)  319(-1.1%) 322(-0.1%) 324(0.5%) 324(0.5%)
4 378.0 3822 379(0.3%)  375(-0.8%) 379(0.3%) 379(0.3%) 378(0.0%)
5 273.6 2672 274(0.1%)  271(-1.0%)  273(-0.2%) 275(0.5%) 275(0.5%) $
6 2664  262.1 267(0.2%)  264(-0.9%) 266(-0.2%) 268(0.6%) 267(0.2%)
7 3246 3175 325(0.1%)  322(-0.8%) 324(-0.2%) 326(0.4%) 326(0.4%)
8 2382 2359 239(0.3%)  236(-0.9%)  238(-0.1%) 239(0.3%) 239(0.3%)
9 249.0  250.7 250(0.4%)  248(-0.4%) 250(0.4%) 249(0.0%) 248(-0.4%)
10 385.0  385.6 386(0.3%)  382(-0.8%) 385(0.0%) 386(0.3%) 386(0.3%)
11 2222 2152 223(04%)  220(-1.0%)  222(-0.1%) 223(0.4%) 223(0.4%)
12 3904  389.7 392(0.4%)  388(-0.6%) 391(0.2%) 391(0.2%) 390(-0.1%)
13 305.0  313.5 306(0.3%)  303(-0.7%) 306(0.3%) 305(0.0%) 305(0.0%)
14 1538  153.6 154(0.1%)  153(-0.5%) 154(0.1%) 154(0.1%) 154(0.1%)
15 321.8 3216 323(0.4%)  320(-0.6%) 323(0.4%) 321(-0.2%) 322(0.1%)
16 3032 2952 304(0.3%)  301(-0.7%) 303(-0.1%) 304(0.3%) 304(0.3%)
17 304.0 3029 305(0.3%)  303(-0.3%) 305(0.3%) 304(0.0%) 303(-0.3%)
18 347.6 3555 349(0.4%)  346(-0.5%) 348(0.1%) 348(0.1%) 347(-0.2%)
19 379.6 3732 381(0.4%)  377(-0.7%) 379(-0.2%) 380(0.1%) 381(0.4%)
20 355.6  355.1 356(0.1%)  353(-0.7%) 356(0.1%) 356(0.1%) 357(0.4%)
21 2614 2572 262(0.2%)  259(-0.9%) 261(-0.2%) 262(0.2%) 263(0.6%)
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