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Effects of different parameter settings on Gamma passing rate in EPID-based IMRT

verification for cervical cancer
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Abstract: Objective To verify the Gamma passing rates of radiotherapy plans in 80 patients with cervical cancer after operation
using Varian electronic portal imaging device (EPID) for analyzing differences in Gamma passing rates between two accelerators
and different gantry angles, and to discuss the effects of 3 different parameter settings on the Gamma passing rate, thereby providing
a practical theoretical basis for plan verification. Methods Seven-field treatment plan was developed for each patient, and the
corresponding verification plan was created. Plans were verified at two accelerators of the same type (Varian Unique 1, 2), and
verification images were also obtained. Portal Dosimetry (PD) was used to obtain the Gamma passing rates under different
parameter settings (standard dose difference and distance to agreement), and then the obtained Gamma passing rates were
statistically analyzed. Results Parameter settings included PD_Global/PD_Local 1%/1 mm, 2%/2 mm, 3%/3 mm, with a dose
threshold of 10%. (1) When the parameter was set as PD_Global(2%/2 mm, 1%/1 mm), the Gamma passing rate of Gan=0° was
the highest; and the Gamma passing rates of Gan=104°, 256° were lower than others (P<0. 05). The Gamma passing rate of Gan
=0° was the lowest when adopting PD_Local (3%/3 mm, 2%/2 mm, 1%/1 mm) (P<0.05). (2) When the parameter was set as
PD_Global 1%/1 mm and PD_Local 1%/1 mm, the Gamma passing rate of Unique-2 was higher than that of Unique-1 (P<0.05).
Conclusion Strict parameter setting can reflects the effect of gantry angle, accelerator performance on Gamma passing rate.
Relevant analytical conditions should be added for different tumor sites. In order to improve radiotherapy accuracy, physicists
need to increase the detection frequency of the equipment parameters such as imaging devices, gantry angular displacement,
multileaf collimator positioning accuracy, and stricter parameters and limits of Gamma passing rate should be established through
the accumulation of large amounts of data and combination with clinical information.
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Tab.1 Gamma passing rate of each gantry angle of Varian Unique—1 EPID verification plan (%)

% 1 Varian Unique—1 EPID i&3E3 X & A E Gamma i@ i3 R (%)

HLZEffEE/° PD_Global 3%/3 mm PD_Local 3%/3 mm PD_Global 2%/2 mm PD_Local 2%/2 mm PD_Global 1%/1 mm PD_Local 1%/1 mm
0 97.80+2.11 85.41+3.19 89.18+3.96 70.63+4.71 54.87+7.53 33.20+6.87
52 97.09+1.95 88.07+5.33 88.86+4.37 75.67+3.67 53.10+5.32 42.09+4.63
104 96.66+3.06 87.48+2.70 83.82+4.70 75.06+5.05 45.07+4.60 42.36+4.65
156 96.80+1.94 85.49+3.50 86.99+3.66 74.34+4.08 49.87+9.10 35.06+5.72
208 96.73+2.69 85.914+2.95 86.91+5.42 70.67+6.82 49.51+5.46 37.38+5.26
256 96.44+1.93 88.8442.43 83.03+2.65 75.96+4.17 44.41+7.17 39.55+3.62
308 96.83+1.85 87.63+2.62 87.82+4.27 77.05+5.20 51.31+4.20 41.30+3.55
A 96.91+2.27 86.97+3.56 86.66+4.71 74.20+5.40 49.73+7.28 38.71£5.97
%<2 Varian Unique-2 EPID 3F 1K) & A B Gamma BT % (%)
Tab.2 Gamma passing rates of each gantry angle of Varian Unique-2 EPID verification plan (%)

HLALf /> PD_Global 3%/3 mm PD_Local 3%/3 mm PD_Global 2%/2 mm PD_Local 2%/2 mm PD_Global 1%/1 mm PD_Local 1%/l mm
0 98.99+1.03 87.57+2.59 94.93+2.76 78.03+4.00 73.72+6.96 42.68+3.17

52 98.81x1.10 90.68+2.03 94.08+4.08 83.89+4.34 71.79+5.12 60.27+6.00

104 98.46+1.25 92.13+1.70 90.48+3.13 82.59+2.67 54.98+3.87 60.95+4.33

156 98.52+1.04 88.14+2.48 93.35+2.42 76.86+3.54 62.97+5.86 45.04+6.45

208 98.51+1.03 88.6142.32 93.17+2.87 79.24+3.56 70.97+6.46 49.21+4.50

256 98.44+1.77 90.46+2.39 92.16+3.79 84.16+2.89 57.43+4.27 57.27+£7.10

308 98.65+1.61 92.08+2.31 93.49+3.17 83.02+3.29 71.19£7.06 60.25+4.96
SEHME 98.62+1.29 89.95+2.83 93.10+3.44 81.11+4.44 66.15+9.08 53.67+8.99

%3 FRSHRE TEMAEE Gamma Bl % 54

Tab.3 Analysis of Gamma passing rates between angles

under different parameter settings

Varian Unique-1

Varian Unique-2

WE A

FAH P Ffd PAH
PD Global 3%/3mm 1214  0.300 0784  0.584
PD_Global 2%/2 mm 10.133  0.000 6.109  0.000
PD_Global 1%/1 mm 11.715  0.000 53.986  0.000
PD Local3%/3mm 5222 0000  20.770  0.000
PD Local 2%/2 mm  8.684  0.000 22,613 0.000
PD Local 1%/l mm 16461 0000 65958  0.000

ZEICN K5

Z%4° PD_Global (2%/2 mm . 1%/

Gamma il 13 KK, 5 HAb M B 22 57 5.3 (P<0.05) ,
AAEZ ] 22 58 3% (P>0.05) . Gan=0°} it 46 31F
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(1) Gamma i i3 5 G R 51 LI 1 1] 2,

PRl —Z 50T Gamma il i RER LA L2 N E
52253, I TR ) Gamma i 5624 F i 35(P<0.05)
TEREAR A Z 0] HuAE, A PD_Global 3%/3 mm 244
T Gamma i it %6 22 5O i 3 (P=0.080) (% 4) .

1 mm) B O3[R — & 0038 48 45 A B (Y Gamma i 33
R M Gan=0°H} , Gamma il 5L R w5 HAL A E
%5 | #(P<0.05) ; 24 Gan=104°5} 256° i} , Gamma
I R AL, H 5 A A B 2 5 3 (P<0.05) , {0
Gan=104°5 Gan=256°#H H.[H] 22 5 A . % (P>0.05) ;
24 Gan=52°,156°,208° . 308°H , ‘B A TAH H.[H] 22 57 AN I
F(P>0.05), WEFKINPD Local(3%/3 mm.2%/2 mm,
1%/1 mm) Fb 55 7] — 5 i 25 4% A1« 24 Gan=0° i}

a: JIEE &
E 1 IIEE & % EPID SREE %
Fig.1 Verification image and image obtained by EPID

b: EPID R El %
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Tab.4 Analysis of Gamma passing rate at the same angle and the same parameter setting
SES PD_Global 3%/3 mm PD Global 2%/2 mm PD Global 1%/1 mm PD Local 3%/3 mm PD Local 2%/2 mm PD Local 1%/1 mm
T FIH 96.117 319.039 725.048 117.937 286.597 765.374
PAH 0.000 0.000 0.000 0.000 0.000 0.000
HIAME  FH 1.893 15.252 48.438 19.475 25.359 59.176
PiH 0.080 0.000 0.000 0.000 0.000 0.000

2.3 WA NNESSE PD B Gamma B B S 7

2B ¢ K B, PD S UE 7F R R B AR
PD_Global 1%/1 mm.PD_Local 1%/1 mmH},Unique-2
# Gamma i 11 % 15 T Unique-1(P<0.05) , 22 55 i &
BAG 2L GRS).

*R5 A MEREEE A Gamma BT EH 347
Tab.5 Analysis of the overall Gamma passing rates between

two accelerators

BeE M fH PAH
PD_Global 3%/3 mm 1.031 0.309
PD_Global 2%/2 mm -0.318 0.752
PD_Global 1%/1 mm -4.828 0.000
PD_Local 3%/3 mm 0.571 0.572
PD_Local 2%/2 mm -0.898 0.375

PD_Local 1%/1 mm -20.210 0.000

33t i

IMRT $2 A fiff S8 X A5 2 45 i 5049 20 B 6 29 51

S, Il PR OE 2 ZURN 4R B Rk A2 BN DA ]
S5, IMRT 52 il 71) 38 E i 5 75 ¢ R BITRTT I i 48K
F RPRIEIRYT 02 4 T 5 | WhZ5T IR AT A 1) 391 2
YE . [ A R IR T B 2R 2,
Y H B9 S A B 5 EPID RS R iz e,

EPID BEAS AN K ZH 2 i B AR A B
22, I HXRZE B BT Gamma 2525 FR{E
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Z #§ Gamma i i % £ & , Unique-1. 2 43 Jill 24
96.91%+2.27% . 98.62%+1.29%., Z>52¥: 2B EPID
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FECE RSN PR RN E LR IE T AR,
PD_Global 3%/3 mm 554 T 75 %54 O 2 Refi i /2 22
SR Ak i P AT 0T . (H R o g s AT,
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Gan=104° ,256° i Gamma il i A XTI . B Xt &
o B B AR B A SR> (E R A AR IR T ™
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IINHILSk Ff B 45 22 o B2 Sl T AR A T
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B}, Unique-2 ) Gamma i 11 >% = T Unique-1 H H A 4t
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