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Fig.1 Reference image
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Fig.2 Evaluated image
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Fig.3 Overlaps of two isodose lines (solid lines-reference
image, dot lines-evaluated Image)
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Fig.4 Percentage dose difference comparison for 10 cmx10 cm
field

Table 1 Results of percentage dose difference comparison for two data sets (10 cmx10 cm)

Region  Total points Evaluated points Passed points  Failed points ~ Passrate/%  Mean value Max value
1 262656 86991 86991 0 100 0 0
2 262144 85475 17849 67626 20.88 4.42 7.48
3 262656 80164 62795 17369 78.33 25.21 3733
4 263169 81384 20343 61041 25.0 33.1 553.9
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Fig.5 DTA comparison for 10 cmx10 cm field
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Table 2 Results of DTA comparison for two data sets (10 cmx10 cm)
Region  Total points Evaluated points Passed points ~ Failed points ~ Passrate/%  Mean value Max value
1 262656 86991 86991 0 100 0 0
2 262144 85475 39016 46459 45.65 4.63 13.72
3 262656 80164 61070 19094 76.18 1.81 >10
4 263169 81384 29995 51389 36.84 6.36 >10
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Fig. 6 vy comparison for 10 cmx10 cm field

Table 3 Results of Y comparison for two data sets(10cm>x10cm)

Region Total points Evaluated points ~ Passed points ~ Failed points ~ Passrate/%  Mean value Max value
1 262656 86991 86991 0 100 0 0
2 262144 85475 61494 23981 71.94 0.68 1.85
3 262656 80164 70680 9484 88.17 0.54 11.62
4 263169 81384 53496 27888 65.73 1.06 13.72
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Table 4 Pass rate for three fields using different dose comparison methods

10cmx10cm 12emx12cm 15cmx15cm
Region
PDD DTA Y PDD DTA Y PDD DTA Y
1 100 100 100 100 100 100 100 100 100
2 20.88 45.65 71.94 14.43 382 61.65 9.5 29.43 53.39
3 78.33 76.18 88.17 79.1 66.54 89.99 80.31 56.4 91.99
4 25.0 36.84 65.73 18.35 32.35 54.34 11.63 25.9 4423




55 4 30 B S JRURATT ARG UE R0 A EEB TV K A i 251

3 it

L LA LI, R TG 17T 23 7 22 57\ DTA
Ay AL BRSO S5 R . R 2257
I3 W AR AR 53 A1 o0 JRE K PR DX 8ot 7 5 i 5 UK
THEER R, SURARCRZE, X TR A 22
(X ST 57 45 R U DTA S HridAE il oA T 2%
DR I AR 22, O T SRR R MR
Z= 5] e TR KIOBE B, VRS R, 1207
38 F TR AR EE AR X ey M TEAEAS
22 IR DTA I R A A AL S R R AEAN ]
FIRBEIE L SEIRIS S, fo AR TR B K X
N R IEA 2 T2 TR A R Hg %
THE ARG, TLa b (0 4l RO 0 BB R A A ] 2y
HERWAWMNE . 35k, SRR T AR,
WA RIE S ST B AL FAT G, BIEREL
FrLLBGR B A A S50 R A, LS5
A LG R AT AT 00T, AR5
AR TP, A AR AT
JRER LR .

S 30k

1 Van Dyk J, Barnett R B, Cygler J E, et al, Commissioning

and quality assurance of treatment planning computers [J].
Int J Radiat Oncol Biol Phys, 1993, 26(2): 261-273

Low D A, Moran J M, Lei Dong, et al, Dosimetry tools
and techniques for IMRT [J]. Med Phys, 2011, 38(3):
1313-1338

Mah E, Antolak J, Battista J J. Experimental evaluation of
a 2D and 3D electron pencil beam algorithm [J]. Phys
Med Biol, 1989, 34(9): 1179-1194

Harms W B, Low D A, Wong J W, et al. A software tool
for the quantitative evaluation of 3D dose calculation al-
gorithms [J]. Med Phys, 1998, 25(10): 1830-1836

Shiu A S, Tung S, Hogstrom K R, et al. Verification data
for electron beam dose algorithms [J]. Med Phys, 1992,
19(3): 623-636

Cheng A, Harms W B, Gerber R L, et al. Systematic veri-
fication of a three-dimensional electron beam dose calcu-
lation algorithm [J]. Med Phys, 1996, 23(5): 685-693

Low D A, Harms W B, Mutic S, et al. A technique for the
quantitative evaluation of dose distributions [J]. Med Phys,
1998, 25(5): 656-661

Low D A, Dempsey J F. Evaluation of the y dose distribu-
tion comparison method [J]. Med Phys, 2003, 30(9):
2455-2464

Analysis of the most commonly used dose distribution comparison methods in

radiotherapy dosimetric verification

MIAO Li SUN Yanze

LI Xinmin

(School of Radiation Medicine and Protection, Medical College of Soochow University, Suzhou 215123, China)

ABSTRACT Three fields were captured with 6 MV photon beam, using a-Si EPID(SDD 100cm).Then the derived

dose images were split into four regions and every region could be modified by using different methods to build mod-

els. The three dose comparison methods most commonly used in radiotherapy were used to analyze the absorbed

doses in four regions. The result shows that the percentage dose difference comparison method is sensitive in steep

dose gradient regions where small spatial offsets between two distributions may present large dose difference, while it

works well in regions of relatively shallow dose gradients. In contrary, the DTA (distance-to-agreement) method is

sensitive in shallow dose gradient regions where a large DTA value may be calculated for small dose differences,

while it performs well in steep dose gradient regions. However, as the gamma method has referenced the merits of

percentage dose difference and DTA, it performs well both in steep and shallow dose gradients and produces the low-

est error. So the gamma comparison method can be performed better in clinical dosimetric verification.

KEYWORDS Radiotherapy, Dosimetric verification, Dose difference comparison method, DTA method, y method
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