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Fig. 1. A MapPHAN's view.
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and MapCHEK 2.

Fig. 3. A MapPHAN's vertical setting.
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Fig. 4. A MapPHAN's horizontal setting.

Table 1. The comparison ion-chamber and MapCHECK 2

078kl Al 27 A6 ck(Fig. 4).

Tl ZEellA] Soles Wl Wi YAt oS
glstr] 93l couch?loll FB71E 722 A9 (Fig. 2) A7)
%, oA 6X-FFF, 15X5 AE=Ao|= 10X10 cmol 90°,
270°¢] Wl 2] 247k ZA%oiet.

Al AAZ H) AZHEE oA S Aeoll A open arcE:

A9t

Ion-chamber MapCHECK 2
Energy
Measurement Calculation Difference (%) Measurement Calculation Difference (%)
6X-FFF 74.72 74.70 0.03 74.27 74.70 —0.58
6X 78.87 78.70 0.22 78.78 78.70 0.10
10X 89.22 88.80 0.47 88.90 88.80 0.11
10X-FFF 85.31 84.60 0.84 83.74 84.60 —1.02
15X 91.50 91.80 —0.33 91.58 91.80 —0.24
Unit (cGy).
Table 2. Couch attenuation measurement
HU (—800/—950) HU (—190/—993)
6X-FFF
Gantry angle 0 180 135 0 180 135 225
Measurement 74.72 73.50 60.20 59.98 74.72 73.37 60.12 59.76
Calculation 74.70 73.40 60.60 60.70 74.70 73.20 59.80 59.80
Difference (%) 0.03 0.14 —0.66 —1.19 0.03 0.23 0.54 —0.07
15X
Gantry angle 0 180 135 0 180 135 225
Measurement 91.50 90.80 80.97 80.70 91.50 91.30 81.36 80.74
Calculation 91.80 91.00 81.30 81.40 91.80 90.00 80.70 80.70
Difference (%) —0.33 —0.22 —0.41 —0.86 —0.33 1.44 0.82 0.05
Unit (cGy), HU (Hounsfield unit).
Table 3. Assigned MapPHAN's HU value test
Ener Solid water MapPHAN 1.05 Difference MapPHAN 1.28 Difference
&y phantom (48 HU) (%) (455 HU) (%)
6X-FFF 94.02 94 —0.02 93.2 0.88
15X 103.04 104.2 1.13 103.6 —0.54

Unit (cGy), HU (Hounsfield unit).
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1. lon-chamber?} solid water phantom =&SZ
MapPHAN2| WX} AZ

7} oA 2 ZAbok 10X 10 cm, Zo] 10 cmol|A 9] FA4]
A 22 jon-chamber®} MapCHECK 2 B §& HE| ol
Solghe). welA ol$E 2AE 8ol MapPHANTHS
o]g-slo] ZAslrHTable 1).

2. Couchof| ofgt Zef &4

ol AA 34 No. k& o|&sle] HA%
couch®} JAJol| 4] A|A] i CT No. #ko& ¥A43F CouchE 0
710 & vlasl Hoks w FA8X7L &3 HY el
——Oii_i Couchol] 2]t odgko] ¢l&-5 Fol 3 4 Qi)
(Table 2).

r-‘.’L

3. MAP-PHANOI| &&tsh= HUZL &l

Solid water phantomg 7|52 & MapPHANe]| d= CT
No. zk& vlas] B ohg 7|82 Aol vzt 2
Zb ozl 5 FE 9 Qhll Solemg el gles
2l & = lrk(Table 3).

P EHMIIZEEMRE X 2AE =elo| AFEEE MapPHANS| 784 ot

& UehEE gofol thE 3ol Sl AS #HA ¥ 4 9)
tH(Table 4).

5. MapCHECK 22| Gantry 2&te|&A =9l

374 &4 W vl B
1) 3H7|2 HNZ2Z 9IR
Gantry 270° (A& 0%, 90° (A& 180°)9llA] 6X-FFF,
10XollA 7+ —1.51, 0.83%2F —0.63, —0.22%% UERHo]
AP/PA ¥J3Fol] oJ3t ofgfo] gla5 vFERitK(Table 5-1).
2) 87|18 7122 9A|
Gantry 90°, 270°1|14] ollL1A] 6X-FFF 4.37, 2.84%, 15Xoll
A= —9.63, —13.32%2] Xo)7} A=Yl Gamma pass
rate 3%9] FkEck & 7H& YEM|ZE MapPHANo] 28k &
Wk ZAgko] fras] gl A4 Fele s 3 &
A cHTable 5-2).
3) Open arc
6X-FFF, 15X olLJA]& HEAto]= 10X10 cmell 360° 3]
A Aol A o] AZEEE B pass rate”} 90% 7}7ko] Lo
= A% gl & 4 9rH(Table 6).
A9 FAH= EEHE MapCHECK 29] 7|24l A=A,
IGRT Couch ZteFel] 2J3} 4|, MAP-PHAN®]| 3dsl= HU
Zkoll 23k EA), MapPHANS] 7121 A 2ol 23t HAIE= &

4. MapPHan2| Zt&l 2 2|0 CHS P HEE &0l
PPHans| 28l 2A={ol Bl A o 922 9] gl Ao Hekiglon], 7k ool
6X-FFF, 15X V7] B4 45°, 315%114 1% Wele] A% == 212 MapCHECK 29| gantry W@FelE4olnt. spAIR,
Table 4. MapPHAN edge effect test Table 5-2. MapPHAN lateral effect test
Energy Energy
6X-FFF 15X 6X-FFF 15X
Gantry angle 45 315 45 315 Gantry angle  Gantry 90 Gantry 270 Gantry 90 Gantry 270
Measurement 85.60 85.50 98.50 98.40 Measurement 56.88 55.84 69.31 66.4
Calculation 86.10 86.30 99.30 99.40 Calculation 54.5 543 76.7 76.6
% difference 0.58 0.94 0.81 1.02 % difference 4.37 2.84 —9.63 —13.32
Unit (cGy). Unit (cGy).
Table 5-1. MapPHAN test without couch
Energy
6X-FFF 15X
Gantry angle Gantry 270 (Relative 0) Gantry 90 (Relative 180) Gantry 270 (Relative 0) Gantry 90 (Relative 180)
Measurement 91.5 92.53 102.85 103.47
Calculation 92.9 933 103.5 103.7
% difference —1.51 —0.83 —0.63 —0.22

Unit (cGy).
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Table 6. Open arc test

Field size 10x10 cm

Energy

Set 1 Set 2 Set 1-Set 2 Pass (%)
6X-FFF 377.95 378.10 —0.15 91.5
15X 455.74 461.38 —5.64 89.70

Unit (cGy), Setl: measurement value, Set2: calculation value.

Fig. 5. A IMF's view.
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Abstract

Evaluation of the Usefulness of MapPHAN for the Verification of
Volumetric Modulated Arc Therapy Planning

Heon Woo, Jang Pil Park, Jae Soon Min, Jae Hee Lee, Suk Hyun Yoo

Department of Radiation Oncology, Seoul National University Hospital, Seoul, Korea

Purpose: Latest linear accelerator and the introduction of new measurement equipment to the agency that the
introduction of this equipment in the future, by analyzing the process of confirming the usefulness of the pre-
paration process for applying it in the clinical causes some problems, should be helpful.

Materials and Methods: All measurements TrueBEAM STX (Varian, USA) was used, and a file specific to each
energy, irradiation conditions, the dose distribution was calculated using a computerized treatment planning
equipment (Eclipse ver 10.0.39, Varian, USA). Measuring performance and cause errors in MapCHECK 2 were
analyzed and measured against. In order to verify the performance of the MapCHECK 2, 6X, 6X-FFF, 10X, 10X-FFF,
15X field size 10x10 cm, gantry 0°, 180° direction was measured by the energy. IGRT couch of the CT values affect
the measurements in order to confirm, CT number values: —800 (Carbon) & —950 (COUCH in the air), —100 &
6X-950 in the state for FFF, 15X of the energy field sizes 10x10, gantry 180°, 135° 275° directionwas measured at,
MapPHAN allocated to confirm the value of HU were compared, using the treatment planning computer for,
Measurement error problem by the sharp edges MapPHAN Learn gantry direction MapPHAN of dependence was
measured in three ways. GANTRY 90°, 270° in the direction of the vertically erected settings 6X-FFF, 15X
respectively, and Setting the state established as a horizontal field sizes 10x10, 90°, 45° 315° 270° of in the
direction of the energy-6X-FFF, 15X, respectively, were measured. Without intensity modulated beam of the third
open arc were investigated.

Results: Of basic performance MapCHECK confirm the attenuation measured by Couch, measured from the
measured HU values that are assigned to the MAP-PHAN, check for calculation accuracy for the angled edge of the
MapPHAN all come in a range of valid measurement errors do not affect the could see. three ways for the Gantry
direction dependence, the first of the meter built into the value of the Gantry 270° (relative 0°), 90° (relative 180°),
BX-FFF, 15X from each —1.51, 0.83% and —0.63, —0.22% was not affected by the AP/PA direction represented.
Setting the meter horizontally Gantry 90°, 270° from the couch, Energy 6X-FFF 4.37, 2.84%, 15X, —9.63, —13.32%
the difference. By-side direction measurements MapPHAN in value is not within the valid range can not, because
that could be confirmed as gamma pass rate 3% of the value is greater than the value shown. You can check the
Open Arc 6X-FFF, 15X energy, field size 10x10 cm 360° rotation of the dose distribution in the state to look at
nearly 90% pass rate to emerge.

Conclusion: Based on the above results, the MapPHAN gantry direction dependence by side in the direction of the
beam relative dose distribution suitable for measuring the gamma value, but accurate measurement of the absolute
dose can not be considered is. this paper, a more accurate treatment plan in order to confirm, Reduce the
tolerance for VMAT, such as lateral rotation investigation in order to measure accurate absolute isodose using a
combination of IMF (Isocentric Mounting Fixture) MapCHEK 2, will be able to minimize the impact due to the angular
dependence.

Key words: MapCHECK 2, MapPHAN, VMAT
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