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Development of Dose Verification Method for In vivo
Dosimetry in External Radiotherapy
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The purpose of this study is to evaluate the developed dose verification program for in vivo dosimetry based
on transit dose in radiotherapy. Five intensity modulated radiotherapy (IMRT) plans of lung cancer patients were
used in the irradiation of a homogeneous solid water phantom and anthropomorphic phantom. Transit dose
distribution was measured using electronic portal imaging device (EPID) and used for the calculation of in vivo
dose in patient. The average passing rate compared with treatment planning system based on a gamma index
with a 3% dose and a 3 mm distance—-to—dose agreement tolerance limit was 95% for the in vivo dose with
the homogeneous phantom, but was reduced to 81.8% for the in vivo dose with the anthropomorphic phantom.
This feasibility study suggested that transit dose—based in vivo dosimetry can provide information about the actual

dose delivery to patients in the treatment room.
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Table 1. Patient characteristics, prescribed radiation dose and fraction size.

Patient Treatment Site Age (years) PTV (ml) Number of Fields Numb.e r of Prescribed Dose
Fractions (cGy)
1 Lung 77 34 6 33 6600
2 Lung 78 19 6 32 6400
3 Lung 82 31 6 27 5400
4 Lung 71 57 6 33 6600
5 Lung 77 23 6 34 6800
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Fig. 1. Brief flowchart of patient dose calculation program.
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Fig. 2. Brief flowchart of dose distribution comparing program.
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Fig. 3. EPID signal according to MU from the LINAC.

_26_



4 Fol4 1 uwre] guighe 2 B4R WEe B

-L]‘H] El?i °]‘}}\‘4'-

Fig. 3% EPIDel| 058 500 MU7ZFA] WARA & 24488l
< Wl EPID A133ke] s yehla vk g ZellA
B ule}l 7re] EPID A& E MU uwhal Aol 4139l A

2 Jehln AT 4 MUslelel w2 MUsiAE
7 wlEo] oz FebA e el 93 Btk A
Aol A obdl AZE 4Y RO FHYF shol A
gaigie,

Metsl MRy naZgase] AL g gy =Y
3t AIE FE A vzt A3} Table 20 ekt
EPIDE 5743 FaAZ%LE 43 X EAZ A "ol A
AARE EPID S1A|ellA o] FHAZFEEE A& Z2ad
(RIT, Radiological Imaging Technology, Inc., Colorado Springs,
Co, UsA £ FlA A Al Zzade 4
L3lo] ZulErtE 93 3 a1 EFR|EES AE v
ek ket ol A% FYAE SBAR FAR
2 GE 9 el FLE Aoz 3FF 4 dsieh

Fig. 45 % AAS ARLZZI F ARS S
7AA3 Aot Sl A wuE AWM ol SFAA

Table 2. Comparison of gamma passing rates evaluated by
commercial software and home-made software respectively.
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Table 3. Gamma passing rates for patient dose distribution in solid phantom and humanoid phantom respectively.

Solid phantom Lung phantom

Fig. 6. Box plot of gamma passing rates represented in Table 2.
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