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Fig. 1. Diagram of blocked field used to estimate the influence
of shielding blocks on the dose (four identical shielding blocks
are positioned on the corners of the beam).
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oA, 487147 24 274 89 A2 A Axuls 43
Ft&E719) AZAE HolZErh 6 MV, 10 MV 8 15 MV 3%
Aol gt "ol & 242k 25, 15, 18| 3L 57| 3ol Al 3
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Table 1. Data showing output calibration conditions,
beam energies, models of radiation treatment planning
system and treatment machine for the 25 institutions.

. Beam
112?:12- E(nl\?;/g)y calibration RTP Machine
condition
1 6 SAD Multidata Varian CL-6/100
2 610 SSD Cadplan Varian Clinac 1800
Elekta, .

3 6,15 SSD Render Plan 3D Varian 2100CD
4 610 SSD Cadplan Varian 2100CD
5 6,10 SSD Prowess Varian 2100CD
6 6,10 SSD Prowess 3D Varian 2100CD
7 610 SSD Pinnacle Varian 2100C

8 6,10 SAD Pinnacle Varian 2100C

9 6,10 SAD Pinnacle Varian 2100C
10 610 55D Eclipse Varian 2100EX
11 615 SSD Eclipse Varian 2100EX
12 6,15 SSD Prowess Varian 2100EX
13 6,10 SSD  Eclipse V2224 Varian 2100EX
14 6,15 SsSD Pinnacle Varian 2100EX
15 6,10 SSD Pinnacle Varian 2100EX
16 610 SSD MEVAPLAN Siemens MEVATRON
17 6,10 SAD Nucletron, Plato  Siemens MEVATRON
18 6,15 SSD Prowess Siemens Primus
19 6,10 SSD ROCS Siemens Primus
20 6,10 SSD Pinnacle Siemens Primus
21 6,10 SsD Pinnacle Siemens Primus
22 6,10 SSD Pinnacle Siemens Primus
23 6 SSD ROCS Siemens Primus
24 6 SSD Marxplan Mitsubishi-ML6M
25 6 SAD(80) Therac 2300 NEC Nelac-1006x
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tl], Siemens AH]7} 8tl, Mitsubishi A}H] 1dl], 18]35 NEC
#u)7F o]t x| B A1 A 28l Pinnacleo] 7hAF #hgks
1 2] Prowess, Eclipse @ Cadplan o] Qic}h A¥7l<47]
2AL 25/ I8 F djEE J|FolA SSD setuplE
SSD 100 cmol|4] 3§ A] 3L ¢l o 57]54uko] SAD setupo
2 F3sta el o] F 7] SADE 80 cm2.2 A&
31 YT PGB 4 ABEL BF 100 emS A-g3ch
Fig. 2= 6 MV, 10 MV, 15 MV 33A4 | A4 (beam
quality)@} 10X10 cm® =4 ol 4 9] 4 e o) (dn) &
HolZEh 6 MVE] 7% Siemens AH]E dpa?t 1.5~1.6 cm
old] v]&) Varian B 1.4~18 cmo 2 #Xo]| A} 7]
#F 14% dpwot 1.8 emO 2 b2 7|3hol] vl gho] =t} 6
MV 324 A4 2l 79 Varian Y SiemensAt R 7k
o] 057503 HA= 1% ulukolr). 10 MVE A dpus
BHol A7} 24~25 cmol FAA AAL 0629~
0.6360)t}. 713 179 dpw?} 2.7 cmo 2 2 7|93} v
3 zke]l =3 AR w3 0641F hE 7139 HFEQ
0.6310 )3l 1.6% =t} 15 MV 29 dpes= 2.8~2.9 cm
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Fig. 2. Beam qualities as a function of depth of dose maximum
for the 6 MV, 10 MV, and 15 MV photon beams.
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Fig. 3. Output factor values of (a) 6 MV, (b) 10 MV, and (c) 15
MV photon beams for field sizes varying from 5X5 c¢m to 20X
20 cm square fields. The SSD is equal to 100 cm and obtained
at the depth of dose maximum.
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% Fig. 30 BojZth 6 MV A
Bro] #sj}mg of
Agen FA45 BEES Foigd

L=
=
£ 100 cmo. & “‘}04 Z20lE dpay, 5 cm EE 10 cmoll4] & oh 249 Z7]7F 5X5 cm, 15X 15 em, 20%20 cm¥
A 7|HE31 SADE 100 cm o & 3}o] &4 Zol7} oY 2 FH3zko] Z+ZF 0.944+0.006, 1.03110.006, 1.055+0.007
A% 7o], 5 om T 10 ome) AREZ Ak 429 = 2 o|th 10 MV Fke) A% 712 29 gre] vhE s
B 2750 B2 WPl LSS AW vlwskA £ wlad Solshdl B2ug of 7IE AT A3 AW
33 A 1l WA &g A wel HulAddek Zo] 9 =77} 5X5 em, 15X 15 cm, 20%x20 cmel] sl FFgk
Table 2. Number of institutions exceeding tolerance level when monitor unit values are compared.
Field si No of instituions exceeding tolerance
SSD (cm) 1(ex X:{I)Z ¢ Depth Tolerance (Total number)
6 MV 10 MV 15 MV
10%x 10 inax 0 (23) 0 (14) 0 (6)
10x10 1% 1(22) 0 (14) 0 (6)
A Open
20%20 5 cm 2 (22) 1 (14) 1)
100 5% 20 +2% 1 (23) 3 (14) 0 (6)
Wedge 15 1 (22 1 (14 0 (6
X 10 E 2 (14) ©
Wedge 45 3 0 (22) 1 (14) 0 (6)
2020 5 Blocked P 4 (1) 1 (14) 0 (5)
cm
Off axis 1 (13) 0 (10) 0@
95 10x10 0 (20) 0 (13) 0 (6)
------------------------- SSD variation +2%
110 0 (20) 0 (13) 0 (6)
Table 3. Average monitor unit values for various treatment geometry.
Field size Calibration
SSD (cm) Depth XxY) geometry 6 MV 10 MV 15 MV
SSD 100 100 100
dmax 10x10
-SAD 103 105
SSD 115.6+0.8 108.9+0.8 106+0.6
10x10
SAD 119.3+1.0 114.3+0.6
Open
SSD 108.1+1.0 103.1+0.9 1022+1.6
20x 20
100 SAD 111.0+14 108.7+0.6
5% 20 SSD 119.0+1.1 111.5+0.9 108.7+0.8
SAD 123.0+0.8 118.0+0
SSD 1153+0.9 108.7+1.0 105.6+0.5
5 cm 20x20 Blocked
SAD 119.0+1.0 114.0£0
SSD 105.4+1.4 100.3+1.8 98.4+0.9
10x10 Off axis
SAD 109.3+0.6 106.3+0.6
05 SSD 105.4+0.8 99.1+0.7 96.8+04
SAD 109.0+0.8 104.3+0.6
--------------------- 10x10 SSD variation
110 SSD 137.6+1.1 1295+1.0 126.3+0.9
SAD 142.0+0.8 136.3+0.6
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Fig. 4. Monitor unit values required to deliver 100 cGy to 5 cm depth with 15 and 45 degree wedge.
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Comparison and Analysis of Photon Beam Data for Hospitals in Korea
and Data for Quality Assurance of Treatment Planning System

Rena Lee* Byung Chul Cho®, Sei Kwon Kang'

*Department of Radiation Oncology, Ewha Womans University College of Medicine,
TDepartment of Radiation Oncology, Hallym University College of Medicine

Purpose: Photon beam data of linear accelerators in Korea are collected, analyzed, and a simple method for
checking and verifying the dose calculations in a TPS are suggested. Materials and Methods: Photon beam
data such as output calibration condition, output factor, wedge factor, percent depth dose, beam profile, and
beam quality were collected from 26 institutions in Korea. In order to verify the accuracy of dose calculation,
ten sample planning tests were performed. These include square, elongated, -and blocked fields, wedge fields,
off-axis dose calculation, SSD variation. The planned data were compared to that of manual calculations.
Results: The average and standard deviation of photon beam quality for 6, 10, and 15 MV were 0.576+
0.005, 0.632x0.004, and 0.647%=0.006, respectively. The output factors of 6 MV photon beam measured at
depth of dose maximum for 5X5 cm, 15X 15 cm, 20X20 cm were 0.944+0.006, 1.031+0.006, and 1.055+
0.007. For 10 MV photon beam, the values were 0.935x0.006, 1.031£0.007, 1.054+0.0005. The collected
data were not enough to calculate average, the output factors for 15MV photon beam with field size of 5x5
cm, 15X 15 cm, 20X 20 cm were 0.941£0.008, 1.032+0.004, 1.049+0.014. There was seven institutions e X
ceeding tolerance when monitor unit values calculated from treatment planning system and manually were
compared. The measured average MU values for the machines calibrated at SAD setup were 3 MU and 5
MU higher than the machines calibrated at SSD for 6 MV and 10 MV, respectively except the wedge case.
When the wedges were inseried, the MU values to deliver 100 ¢Gy to 5 cm depends on manufactures.
When the same wedge angle was used, Siemens machine requires more MUs then Varian machine.
Conclusion: In this study, photon beam data are collected and analyzed to provide a baseline value for
checking beam data and the accuracy of dose calculation for a treatment planning system.

Key Words: Qutput factor, Percent depth dose, Photon beam quality, Quality assurance of treatment
planning system
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