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A Study on the Usefulness of Anatomical Dose Calculation Analysis Function with
Multidimensional Detector
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[Abstract]

In order to ensure the irradiation accuracy of intensity modulated radiation therapy (IMRT), individual dose validation
of the patient is very important. In recent years, three-dimensional dose evaluation using a multidimensional detector has
attracted attention as its verification method. In this study, we evaluated the dose calculation accuracy of the predicted
dose distribution in the body using the anatomical dose calculation analysis function (Anatomy DVH) mounted on the
multidimensional detector (Delta’ Phantom+). Anatomy DVH has lower accuracy in dose calculation in heterogeneous
areas compared to homogeneous areas, and differences in dose can be seen at the edges of irradiation areas, but it is very
useful because it is easy to confirm the verification results of the area of interest is there.
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Fig.1 Overview of Delta* Phantom+
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Details of clinical date of IMRT for prostate
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Structure size (cm®)

Case Irradiation angle (° ) Calculation glid size (mm)
PTV Bladder Rectum
1 79.9 279.5 39.7 0-51-102-154-205-258-309 2.5
2 64.5 93.7 67.2 0-51-102-154-205-258-309 2.5
3 59.8 88.9 53.3 0-51-102-154-205-258-309 2.5
4 61.1 75.4 52.2 0-51-102-154-205-258-309 2.5
5 50.4 1274 371 0-51-102-154-205-258-309 2.5
6 120.0 162.2 77.0 0-51-102-154-205-258-309 2.5
7 73.7 180.1 37.7 0-51-102-154-205-258-309 2.5
8 73.3 176.0 35.5 0-51-102-154-205-258-309 2.5
9 58.9 123.4 34.6 0-51-102-154-205-258-309 2.5
10 70.6 129.4 371 0-51-102-154-205-258-309 2.5
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Table 2 Optimisation dose constraints of IMRT for

prostate at Fukuoka University Hospital

Table 4 Optimisation dose constraints of IMRT
for neck at Fukuoka University Hospital

Structure Prescription Constraint Structure Prescription Constraint
PTV 78Gy/39fr Dmax < 81.9Gy PTV 70.2Gy/39fr D98% > 93%
D95% > 74Gy D50% < 105%
Rectum Dmax < 74Gy D10% < 110%
V70Gy < 3cc D2% < 120%
VB65Gy < 6¢ce Spinal code Dmax < 50Gy
V60Gy < 9cc Dicc < 46Gy
Bladder Dmax < 81.9Gy Parotid Dmean < 26Gy

V70Gy < 20cc
VB5Gy < 30cc
VB0Gy < 40cc

Table 3 Details of clinical date of IMRT for neck

Structure size (cm?®)

Case - - Irradiation angle (*) Calculation glid size (mm)
PTV Parotid Spinal code
1 144.6 351 43.7 40-80-120-180-240-280-320 2.5
2 155.3 28.5 27.6 0-50-100-150-210-260-310 2.5
3 104.6 30.9 33.0 60-105-140-180-235-265-310 2.5
4 82.5 28.7 30.0 0-50-100-150-210-260-310 2.5
5 186.3 40.5 34.0 40-80-120-170-230-270-320 2.5
6 145.5 25.7 741 10-50 - 85-140-220. 250-325 2.5
7 136.4 20.8 37.4 40-80-120-170-230-270-320 2.5
8 136.4 35.4 29.4 35-80-130-190-230-280-340 2.5
9 115.7 53.7 61.5 30:70-120-210-270-310-350 2.5
10 1791 35.0 41.4 30:70-105-1565-220-270-325 2.5
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Table 5 Path rate of gamma analysis on detection surface in Delta*

Phantom+

2%/2mm (%)

3%/3mm (%)

Radiation method

Mean (min-max)

98.7 (95.0-100.0)
96.8 (90.7-100.0)

IMRT for Prostate
IMRT for Neck

all 100

99.5 (97.4-100.0)

Table 6 Path rate of gamma analysis of PTV and OAR in Anatomy DVH

2%/2mm (%) 3%/3mm (%)

Radiation method Objects -
Mean (min-max)
IMRT for Prostate All Area 97.5 (95.4-99.9) 99.7 (99.4-100.0)
PTV 99.2 (97.4-100.0) 99.9 (99.4-100.0)
Bladder 97.0 (90.5-100.0) 99.9 (99.1-100.0)
Rectum 97.6 (84.9-100.0) 100.0 (99.5-100.0)
IMRT for Neck All Area 81.6 (70.6-89.2) 93.5 (88.1-97.6)
PTV 70.1 (46.1-83.1) 85.8 (69.0-94.5)
Parotid 85.9 (48.5-98.2) 96.9 (80.0-100.0)
Spinal code 77.6 (48.8-100.0) 94.1 (79.1-100.0)
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Table 7 Dosimetric parameter of IMRT for prostate in Anatomy DVH

Dosimetric

Plan

Measure

Difference

Objects - P value
parameter Mean (min-max) Mean (SD)

PTV D98% (Gy) 68.98 (66.05-70.29) 69.33 (66.60-71.48) -0.35 (1.19) 0.481

D95% (Gy) 73.29 (71.44-74.52) 7217 (69.63-73.62) 1.12 (0.84) 0.043

D50% (Gy) 78.62 (78.43-78.95) 78.22 (77.81-78.71) 0.4 (0.33) 0.007

D2% (Gy) 80.55 (80.22-80.71) 80.26 (79.87-80.67) 0.29 (0.31) 0.015

Bladder V70Gy (%) 9.16 (5.28-15.46) 6.95 (3.76-10.99) 2.21 (1.11) 0.1283

V65Gy (%) 11.88 (6.77-19.50) 9.47 (5.52-14.17) 241 (1.23) 0.165

V40Gy (%) 27.70 (16.90-42.53) 23.95 (14.51-37.39) 3.75 (2.18) 0.218

Rectum V70Gy (%) 1.43 (0.73-3.42) 2.25 (1.18-4.92) -0.82 (0.39) 0.481

V65Gy (%) 5.88 (4.49-7.78) 6.22 (4.70-9.74) -0.34 (0.59) 0.739

V40Gy (%) 21.99 (19.46-24.16) 22.46 (18.99-25.91) -0.47 (1.07) 0.529

Table 8 Dosimetric parameter of IMRT for neck in Anatomy DVH

. Dosimetric Plan Measure Difference

Objects - P value
parameter Mean (min-max) Mean (SD)

PTV D98% (Gy) 23.03 (4.05-27.65) 21.31 (3.22-26.94) 1.72 (1.05) 0.123

D95% (Gy) 24.73 (9.43-29.03) 23.63 (6.44-27.78) 1.10 (1.00) 0.579

D50% (Gy) 29.23 (28.59-31.28) 28.80 (27.90-30.60) 0.43 (0.54) 0.465

D2% (Gy) 31.32 (29.79-33.70) 31.02 (29.62-34.08) 0.30 (0.47) 0.315

Parotid Dicc (Gy) 18.96 (10.81-37.44) 18.33 (10.60-35.36) 0.64 (1.48) 0.912

DO.1cc (Gy) 24.47 (13.65-42.35) 23.68 (14.00-40.52) 0.78 (1.71) 0.796

Dmean (Gy) 6.71 (3.67-10.52) 7.14 (3.18-10.90) -0.43 (0.46) 0.631

Spinalcode  Dicc (Gy) 9.62 (5.20-25.20) 10.87 (6.35-24.54) -1.25 (1.37) 0.393

DO.1cc (Gy) 11.27 (5.91-25.76) 13.12 (7.36-27.54) -1.85 (1.85) 0.190
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