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Implementation and evaluation of WS531-2017 "specification for testing of quality control in

helical tomotherapy unit"

CHENG Xiaolong, LIU Jiping, YANG Shuangyan, SHI Jianfang
Department of Radiation Physics, Zhejiang Cancer Hospital, Hangzhou 310022, China

Abstract: Objective To perform an annual test on the system stability of the first helical tomotherapy unit (Tomotherapy, TOMO)
in Zhejiang province according to WS531-2017 "specification for testing of quality control in helical tomotherapy unit", and to
further standardize the quality control operation, understand the properties of the system and ensure the accurate implementation
of clinical radiotherapy. Methods According to the requirements of WS531-2017, 8-channel measurement instrument
(TomoElectrometer), ionization chamber A1SL (Standing Imaging, USA) and A17 (Standing Imaging, USA), cylindrical phantom
(Cheese Phantom), equivalent rectangular solid water, two-dimensional water tank, EBT3 film, and Vidar film analyzer were
used to detect 10 key indicators of TOMO. Results The static output dose deviation was -0.6%, and the rotational output dose
deviation was 1.4%. The difference between beam quality and planned value was 0.8%. The symmetry of the horizontal dose
curve of the radiation field was -1.2%; and the full width at half-maximum deviation of the longitudinal dose curve of the radiation
field was 0.7 mm. The horizontal offset of multi-leaf collimator was -0.6 mm. The green laser offset in axial plane, sagittal plane
and coronal plane were 0.08, 0.2 and 0.2 mm to the virtual isocenter. The red laser offset was -0.4 mm. The movement deviation
of the treatment couch was 0.3 mm; and the synchronous deviation of the rotation of the treatment couch and gantry was -0.6
mm. Conclusion All 10 key indicators of TOMO meet the requirements of WS531-2017. Some necessary testing items, such
as MVCT image quality verification, should be added to the annual TOMO quality control in order to ensure the good stability
and normal working of system.
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Fig.1 Setup for static output dose detection
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Fig.2 Setup for rotational output dose detection
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Fig.3 Setup for beam quality testing

124 SHER. NEAFNESH EE KR
R4 Tl B, A KA A — 22 10 25 3 /K O [
ML OB LIRS BE [ 0°, BRUFHEF 40 cmx5 em,
W5 [ A K40 B ] 443207, Y I oM 85 em, 3 AL
BT, 7E 4y Brid sk O L #: /E Electrometer
Measurementruan F{4F , M & K R R 1.5 cm W%
A FA R [ ) A o A IR o T — 4k K AR 1800, 44 |
() A 18RV 000 £ B /K R T 1.5 o T B2 A0 1) 48 1) 5]
A MR o TE BT R L B e B ) A i A £
A7 12 A X B D 22 107 78 £3.0% P, 9 1) 38 i 7] 2
A3 A 2k 2 = e S TR G R G BT B R i 22 N
TE+1.0 mm P,

1.2.5 MLCHEERT W AR E TR O,

]

El4 KB MIBALE
Fig.4 Setup for water tank testing
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Fig.5 Setup of multi-leaf collimator
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Fig.6 Setup for testing green laser alignment accuracy
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Fig.7 Synchronism of couch movement and gantry rotation
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Tab.1 Comparison of test results and evaluation values of TOMO

Serial number Item Evaluation value  Test value
1 Static output dose -2.0%-2.0% -0.6%
2 Rotational output dose -4.0%-4.0% 1.4%
3 Beam quality -3.0%-3.0% 0.8%

(percent deep dose)

Transverse profile in
4 -3.0%-3.0% -1.2%
beam field
Longitudinal profile
5 -5 mm-1.5mm 0.7 mm
in beam field

Lateral offset of multi-

6 -I.5mm-1.5mm  -0.6 mm
leaf collimator
Green laser alignment
7 -1.0 mm-1.0 mm  0.08 mm
accuracy
Red laser alignment
8 -1.0 mm-1.0 mm  -0.4 mm
accuracy
9 Couch movement -1.0mm-1.0mm 0.3 mm
Synchronism of
10 couch movement and  -1.0 mm-1.0 mm  -0.6 mm

gantry rotation
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