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[ Abstract ]  Objective; To evaluate the application of

N electronic portal imaging devices ( EPID ) in 3D dose
(R E#] 2020-07-11 [fEERM] 2020-12-28 measurement for intensity modulated radiation therapy (IM-

[(BETHE] " SNSRI (%5 8RS LH 7 RT) by 3D v analysis and average target dose. Methods:
[2016]7398) Regular fields and IMRT fields were first tested in the solid
[@EINEE] 259K, E-mail :lbgymaaaa@ 163. com water phantom to analyze the model reconstruction accuracy of
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point dose, planar y pass rate and 3D vy pass rate of targets. EPID was then used to measure IMRT in 80 patients with naso-
pharyngeal carcinoma. 3D vy pass rates and average doses were analyzed based on 3D dose before CT reconstruction. 12 cases
were finally selected to analyze the effect of cavity correction on 3D vy pass rates and target doses. Results; The average iso-
dose deviation of 3D dose reconstruction for IMRT in solid water phantom was —1.09% +1.27% ; the 2D ~y pass rate was
99.38% ; and the 3D v pass rate of planning target volume (PTV) was 98.01% . For the 80 nasopharyngeal carcinoma pa-
tients undergoing CT reconstruction, 3D +y pass rates of PTV with 3% /3 mm and 5% /3 mm criteria were 89.71% +5.71%
and 96.36% +3.02% , respectively. The ~y pass rates (3% /3 mm) of PTV1 and the gross tumor volume of nasopharynx in
12 cases were 91.20% +3.53% and 87.70% +8.07% before cavity correction; and they became 96. 80% +2.15% and
97.9% +3.41% after cavity correction; There were statistically significant differences before and after the correction (¢ =
-7.214,P <0.001;:6= —4.263,P =0.001). The average dose deviation before and after reconstruction were 0. 70% =+
1.30% and 0.60% +2.05% ; and the difference was not significant (¢t = — 1. 910,P =0. 083;¢ =1. 083, P =0.302).
Conclusion: 3D v analysis is reliable in quality assurance for 3D dose verification. Cavity correction could improve 3D -~y
pass rates of the target, but has little effect on the average dose. The analysis and evaluation of the average dose of the target

is clinically applicable and valuable for 3D dose verification.
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1 EfkEFRHESEEZTEE
Figure 1. Calculation and Reconstruction of Solid Water Phantom

A. IMRT dose calculated by TPS and measured by the ionization chamber; B. 3D reconstructed dose distribution by DC in the coronal
plane, iso-dose lines reconstructed by DC as indicate by red curves, and TPS dose lines as indicated by green curves; C. An illustra-
tion of the measurement.

IMRT: Intensity modulated radiation therapy; TPS: TPS. Treatment planning system; DC: DosimetryCheck.

5
'y @ 7F-IMRTL
4
H 7F-IMRT2
3 [ A SF-IMRT3
2 % X 7F-IMRT4
IS - o X 7F-IMRTS
=1 e
= Z © 9F-IMRT6
= 0
-z + 7F-IMRT7
o s
=] - i - 7F-IMRTS
2 ﬁ & 7F-IMRT9
& ‘ © 7F-IMRT10
— Aerage
-4
DCpre/IC DCexit/IC TPS/IC

2 EfkER IMRTH DCHEEESFEEREENELERIER

Figure 2. Comparison between Reconstructed Point Dose Measured by DC and by the lonization Chamber in the Solid
Water Model

DC: DosimetryCheck; DCpre: Reconstructed dose before treatment; DCexit: Reconstructed dose via transit dosimetry; TPS: Treatment

planning system; IC: lonization chamber.

F1 10 FIEMEKEES IMRT EH "% y @& (3%/3mm)
Table 1. Average 2D y Pass Rates of IMRT in Solid Water Phantom (10 cases, 3%/3 mm)

Phantom test YMapcheck ( %) Yocpre ( %) Yocexit ( %)
Reconstruction of 0 degree measurement 99.30 +0.52 98.89 +1.31 98.02 £2.32
Reconstruction of actual angle measurement 99.42 +0.21 98.12 +£1.31
GTV 91.71 +11.41 90.42 +19.33
PTV 98.01 +0.41 95.05 +3.53

GTV: Gross tumor volume; PTV: Planning target volume.
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Figure 3. 3D Dose and TPS Dose Distribution Based on CT Reconstruction

A: Transverse plane; B: Coronal plane; C. Sagittal plane.

The figure shows the dose distribution of 3D reconstruction; iso-dose lines as indicated by the red curves;TPS dose lines as indicated by

green curves.

TPS: Treatment planning system.

%2 DCIAyTRIEZ 80 f NPC IMRT IHiE v Bt % (% ,x £ 5)
Table 2. y Pass Rates for IMRT Reconstructed by DC before Treatment in 80 NPC Cases (%, x+s)

Variable GTVnx PTV Body
VY3%/3 mm 91.57 £8.74 89.71 £5.71 95.33 +£3.31
Y5%/3 mm 99.14 +£2.03 96.36 +3.02 97.87 +1.16

DC: DosimetryCheck; NPC: Nasopharyngeal carcinoma; GTVnx: Gross tumor volume of nasopharynx; PTV: Planning target volume.
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Reconstructed by DC for NPC

Abbreviations as indicated in Table 2.
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Figure 6. y Pass Rates with or without Correction of Cavi-
ty Densities in 12 NPC Cases

X-axis indicates cavity densities, Y-axis indicates vy pass rates.

Abbreviations as indicated in Table 2.
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