384 114 B 2Rk Vol. 38 No.11
20214F 11 H Chinese Journal of Medical Physics November 2021 — 1365 —

DOI:10.3969/.issn.1005-202X.2021.11.009 E 5 4 32
REHELHRINEEES Unity B HH 2N E

W R, B UAE KT, 1T, R
FEI IR oo/ R R BRI PR R 27 e B 2 2 1 5 B2 B R B B 7R, ¢ 100021

[HE]ERY: & 2 Ah R Anig B Unity 4557 2R E 7 kAo k% B A RAE, R0 Unity %k 3 KA 2, ik {2
JA By KA F5 A b, 3 = (PTW 30013 ) A=45 #1 #9 3 K 48 (Boot Phantom ) #E4T 46 345 B4 , A A & F 4 2% 4% % & (EPID)
B R ABEARIBAT 0 A b | SR Y ARG B R TS B S TR & B0 a AL, A 4 B IR, 32 5 EPID B 445 &
BFZ S ERREME M B ZNARENE, TR BT AL, SHE R T S/ERZMBIEREFHR PO/ FPEES
A2 A AR B SRR B IRACST A 69 Unity AR 2019410 A 22 B £20204-5 A 9 B 694 5 B AL R R4 L4
BF R, ER AFEMNFT LM (SAD=143.5 cm, HHF X > % 10 cmx10 em, #LZE /A 0°) T, 7K F 10 cm 4 100 MU %
B E A 0.87 Gy 4 HF EAL5% 56 B A, EPIDAL % 569 R RAFAL L fir k2 3 F &M X (R=0.9999). £
116 & Unity i 2 B 4 ¥, 4 th 24045 OB R T 1% 69408 2 5k, SHAAc M 8 7 e 5, A T EPID 494k & B 467
HARGAR A N F ok B R . G518 5 Mmik B AE, Unity (9 xR EACE R A 4, FEASENE T
A B X MEEHSER T, 754K 2T, Unity LA B3F65 4 BRI 2 L 215 R T R &4 T,
BRI A AR — TR,

[ S5481R | B 3k P Amizk %% Unity ; sk 25 B T H I HALE R ; B A6 KA e

[ E %25 ]R318;R811.1 [ XEktREM]A [XE=4H2]1005-202X(2021)11-1365-06

Output measurement of Unity MR-linac

TIAN Yuan, LI Minghui, ZHANG Ke, MEN Kuo, DAI Jianrong
National Cancer Center/National Clinical Research Center for Cancer/Department of Radiation Oncology, Cancer Hospital, Chinese

Academy of Medical Sciences and Peking Union Medical College, Beijing 100021, China

Abstract: Objective To establish an absolute dose calibration method and determine daily output check process for Unity MR-linac
(Unity), and to evaluate the output long-term stability of Unity. Methods A water-proof Farmer-type ion chamber (PTW 30013)
and a specific water tank (boot phantom) were used for absolute dose calibration. The positioning accuracy of the phantom was
ensured using electronic portal imaging device (EPID) images. An appropriate magnetic field correction factor was selected to
correct the response of the ion chamber in magnetic field. In order to save time, a calibration curve of the accumulated pixel value
and output for the specific pixels in EPID image was established for daily output check. The daily output of the Unity newly
installed in Department of Radiation Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer
Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College from October 22, 2019 to May 9, 2020 was
analyzed for evaluating its output long-term stability. Results Under the standard measurement conditions (SAD=143.5 cm, field
size=10 cmx10 cm, Gantry=0°), the absolute dose of 100 MU was calibrated to 0.87 Gy at 10 cm depth underwater. Within the
routine range of daily output changes (£5%), the accumulated pixel value of the EPID pixel had highly linear correction with the
output (R*=0.999 9). The output deviation from the reference value greater than 1% was only found in 2 daily output checks out
of 116 daily output checks, and the results were confirmed by the standard method. The daily output check based on EPID was
proved to be more convenient and faster than the standard method. Conclusion Compared with conventional accelerators, the
absolute dose calibration of Unity is more complicated. It is necessary to choose the measurement tools, positioning methods,
measurement conditions and correction factors carefully. Preliminary results show that Unity has a good output long-term stability,
but it is needed to be further studied under real clinical workloads.
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Fig.1 Boot phantom, platform and ion chamber used for the absolute dose calibration for Unity and the phantom positioning
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