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Clinical feasibility verification of photon dose calculation by radiotherapy planning system
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Abstract: Objective To evaluate the accuracy and clinical feasibility of dose calculation by treatment planning system (TPS)
DeepPlan. Methods The accuracy verification of dose algorithm was mainly to measure and verify the examples of YY 0775
report and the YY/T 0889 report. The clinical case verification was based on the clinical plans actually implemented in
Pinnacle TPS for 9 cases of prostate tumor, 13 cases of chest tumor and 5 cases of head-neck tumor. In the experiment, the
optimized sub-fields and other information of the original plan of each case were directly imported into DeepPlan for dose re-
calculation. The dose profiles of target areas and organs-of-risk were recorded and compared between different TPS, and the
gamma analysis was conducted on calculated results using PTW VeriSoft software. Results DeepPlan photon dose algorithm
met the criteria of dose accuracy, and its errors in all test examples of YY 0775 report were within 2%. The gamma passing
rates of all test examples of YY/T 0889 report were above 96.8%, and the average gamma passing rate of composite field was
98.1%. The average 2D gamma passing rate at isocenter layer were 97.6%, 98.7% and 98.6% in prostate tumor cases, chest
tumor cases and head-neck tumor cases, respectively, and the average 3D gamma passing rate were 96.9%, 98.3% and 98.8%,
respectively. Conclusion The actual measurement through the phantom and the test on clinical cases verify the accuracy of
the photon dose calculation by DeepPlan and the its feasibility in clinical application.
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Table 2 YY 0775 report configuration results (%)
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4 BUE 7y 3 0.98 1.12 1.15
5 J7 8, O RHT 4 0.97 1.21 1.38
6 J5 BT, B 3 0.47 0.90 1.13
7 LIEST BT 3 1.39 1.47 1.56
8a-b JiiAN Y15 R 3 1.24 0.82 0.92
8¢ BRI 3 0.52 0.86 0.88
9 FEAGT 3 0.87 0.70 1.24
10a-b 2R 3 0.78 0.98 1.35
1la-c B[ ap7Ng 3 0.74 0.94 0.97
12a-¢ XS FRASIE B 4 1.87 1.65 2.03
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Table 3 YY/T 0889 report configuration results (%)
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[iEZILS 987 1000  100.0 984  100.0 100.0  100.0  100.0
ZHLIX 97.8 1000  100.0 100.0  96.8  100.0  100.0  100.0
S 97.9  100.0  100.0  100.0  100.0  100.0  97.5  100.0  100.0  100.0
CHEHIX. 979 1000 974  100.0 100.0  100.0  100.0  98.1  100.0  100.0
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Table 4 Target dose—volume parameters and organs—at-risk doses in 3 cases of chest tumor (Gy)

PTV
Dy 39.30 39.40 29.88 29.89 49.15 4838
D, 40.10 4027 30.21 30.11 51.33 50.79
Dy, 41.78 42,01 31.20 30.91 55.82 5531
D, 43.18 4339 3227 31.83 65.58 64.69

I
Coem ma 2y
D, 4.90 5.16 1.50 1.51 8.74 8.68
D,.. 40.05 39.86 21.50 21.05 54.73 54.20
o
O
D, 736 7.89 0.48 0.71 473 5.97
D 30.19 30.01 8.11 8.53 54.93 5438

max

=5 IGIMITIBRMBEERXFEHNSHESRENELER(GY)

Table 5 Target dose—volume parameters and organs—at-risk doses in 3 cases of prostate tumor (Gy)

D 17.07 17.40 26.32 26.04 38.73 38.25

D 44.32 43.56 56.90 55.88 48.71 47.87
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Table 6 Target dose—volume parameters and dose of organs—

at-risk dose in 1 case of head—neck tumor (Gy)

B 515 KA E Pinnacle DeepPlan
PTV

Dyg 46.26 47.52

Dys 49.20 49.07

D,, 51.89 51.27

D, 53.64 53.43
CTV

D, 50.25 49.56

D, 50.68 49.94

D, 52.16 51.49

D, 53.70 53.47
GTV

Dy 50.64 50.11

D, 50.88 50.33

D,, 52.15 51.44

D, 53.41 5271
Jii+

e 0.44 0
- 0.61 0

I

Dinean 2.80 4.19

D, 46.51 45.18

Dinean 1.36 1.49

D, 40.89 41.56
LERUERYN

Dinean 49.57 48.94

D 51.51 51.01

max
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Table 7 Comparison of 2D gamma passing rate at isocenter layer

between DeepPlan and Pinnacle for clinical cases (%)

LB 7 B X il
it 1 973 |10 97.4 | fsl23 99.5
St 2 95.8 |11 99.3 | Jitsil 24 98.1
K 97.8 |kt 12 99.1 |t 25 98.5
St 4 99.8 | it 13 97.9 | ¥t 26 97.9
s fail 5 97.5 | Efil14 99.5 | Hif27 99.1
St 6 96.6 |15 99.2
s fhil 7 99.1 | #%Mil16 98.2
St 8 98.0 |17 96.8
St 9 96.8 |t 18 99.1

it 19 99.3

9 61 20 98.9

Jfh 21 100.0

a1 22 98.2
FE{E 97.6 | F¥IH 98.7 | FHiMH 98.6

%<8 DeepPlan 5 Pinnacle IR 145 R 3D v BT FELE (%)
Table 8 Comparison of 3D gamma passing rate between

DeepPlan and Pinnacle for clinical cases (%)

L B 7 B X
BHEUE i e A BHEURE
Je ol 1 96.1 | JEMIl10 98.9 |t 23 99.6
S i) 2 96.4 | M 11 98.2 | KMl 24 98.6
it 3 97.4 |5t 12 99.2 |t 25 98.9
I f51l 4 99.1 | fil13 98.8 |t 26 97.6
s fail 5 95.5 | Hfl 14 99.6 | Haf27 99.2
St 6 95.8 | HMil15 99.3
s tail 7 96.1 | KMl 16 96.6
St 8 98.7 |17 97.3
It 9 97.2 | kMl 18 97.1
it 19 97.5
I 151 20 98.8
Jfhl 21 99.0
it 22 97.5
FE{E 96.9 | FHIH 983 | FHIH 98.8
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