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[ Abstract] Background and purpose: The quality assurance (QA) of radiation therapy plays an important
role in the precise tumor radiotherapy. This study was to report the accelerator QA experience of joining the Radiation
Therapy Oncology Group (RTOG). Methods: The QA protocols and the report forms were customized by following
the RTOG requirements. The daily, monthly and annual quality assurance items were created according to the American
Association of Physicists in Medicine (AAPM) TG40 and AAPM TG142. Each senior physicist was response for the
QA of two accelerators due to the limited physicists. The daily QA was carried out by the physicists and therapists in
the morning, and the monthly QA and annual QA were performed at weekends. The results of daily, monthly and annual
QAs were filled in the electronic form. Results: The standardized QA protocols were established and strictly followed.
The QA results of radiotherapy were digitized, which directly showed the accelerator QA status. Conclusion: The
standardized radiotherapy QA protocols should be established and implemented, and it is worth spreading widely in
clinics.
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Tab.1 Specific quality assurance, time required and staff arrangements implemented by the accelerator

Frequency Procedure Time required Staff
Daily Dosimetry 10 min Physicist/therapist(1)

Mechanical and safety
Monthly Mechanical 0.5d

Dosimetry 1.0d

MLC 0.5d

Senior physicist (1) /junior physicist (1)

IGRT 0.5d

VMAT 0.5d

Total 3.0d
Annual Mechanical 1.0d

Dosimetry (absolute dose) 0.5d

Dosimetry (3D water tank) 2.0d

Dosimetry (other) 1.0d

Senior physicist (1) /junior physicist (1)

MLC 0.5d

IGRT 0.5d

VMAT 0.5d

Total 6.0d

MLC: Multi-leaf collimator; IGRT: Image-guided radiation therapy; VMAT: Volumetric modulated arc therapy

®2 FEmHE

Tab.2 Quality assurance project

Frequency Procedure Tolerance Description Instrument type
. . Measurement before the beginning . .
0,
Daily Dosimetry output 3% of the daily treatment Morning check equipment
Safety interlock Functional Follow manufacturer’s test
procedures
Monthly Rotation isocenter 2 mm g(l)%lgﬁ ing collimator, gantry and Coordinate paper
Collimator angle indicator 1° Check the deviation of digital Spirit level
reading from actual angle
g ° Check the deviation of digital ..
Gantry angle indicator 1 reading from actual angle Spirit level
s ° Check the deviation of digital
Couch angle indicator ! reading from actual angle
Treatment couch position Difference between moving
Py 0.2 cm distances measured with digital Ruler
indicators P
indicators and ruler
Localizing lasers 1 mm Check the positional accuracy of Coordinate paper

lasers
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Frequency Procedure Tolerance Description Instrument type

Optical distance indicators 2 mm COhB(I:k the accuracy of reading from Front pointer

Field size indicators Check the difference between digital

(symmetric and 2 mm readings and actual field size Coordinate paper
asymmetric)
Light/radiation field Check the coincidence of light/ -
> 2 mm N Film
coincidence radiation field
Dosimetry output 29 Check measured output against Ionchamber, dosimeter,
coincidence 0 baseline value phantom
Beam profile constancy 1% Cl;h“k. flatness and symmetry against 2D diode array
aselines
Beam quality constanc 2% Check beam energy against baseline Tonchamber, dosimeter,
a y gy ag phantom
Output linearity 2% Check the output linearity of Linac Ionchamber, dosimeter,
phantom
Check the positional accuracy of .
MLC 1 mm MLC Film
IGRT ((Zihegk the image quality of IGRT CAT phantom
evices
Check the dose delivery accuracy of
VMAT VMAT EPID
Collimator rotation Check the maximum deviation of
- 1 mm : - : A4 paper
1socenter isocenter during rotation
Gantry rotation isocenter 1 mm Check the maximum deviation of Front pointer
isocenter during rotation
P Check the maximum deviation of
Couch rotation isocenter Imm isocenter during rotation A4 paper
Coincidence of light/ Check the coincidence of light/ .
2 mm Film

radiation field isocenter radiation filed isocenters

Electron applicator Follow manufacturer’s test

interlock Functional procedures
Table top sag 2 mm %}lﬁgtgable top sag under typical Ruler, heavy item
Couch angle indicator 1o Check the deviation of digital

reading from actual angle

Table travel maximum

range
Check the maximum travel
Annual 2 mm range of table in all Ruler
directions
Safety Follow manufacturer’s test

procedures

Check flatness and symmetry
Beam profiles 1% against baselines (and spot-check 3D water tank
point measurements)

Follow TRS277 and national

Output calibration 1% standards Water tank
Photon beam output factors 2%/1% Spot-check 2 or more filed sizes 3D water tank
Asymmetric field output 2% Spot-check 2 or more filed sizes 3D water tank

factors
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g2
Frequency Procedure Tolerance Description Instrument type
?alcigrtsron beam output 2% Spot-check of one size each year 3D water tank
Beam quality and energy 1% FDD10 for photon beams and R50 3D water tank
for electron beams
The ratio of a certain dose rate on
Wedge factor 2% the center axis of radiation field for 3D water tank
adding or without wedge
Output linearity 2% Check the output linearity of linac Igﬁ;g&) nrg)er, dosimeter,
Output constancy vs gantry 29 Check the output constancy at 2D diode array
angle different gantry angles
Off-axis factor constancy Check the off-axis factor at different .
vs gantry angle 1% gantry angles 2D diode array
Check the positional accuracy of .
MLC 1 mm MLC Film
MLC leakage 0.50% Measure MLC transmission, check Tonchamber, dosimeter,
g oure against baseline phantom
Check the spatial accuracy and
IGRT image quality of IGRT devices CAT phantom
Check the dose delivery accuracy of
VMAT VMAT EPID
F3 ARBEMHMITAKRRERE (1)
Tab.3 The radiotherapy monthly quality assurance report of our department ( [ )
Energy Buildupl //em Rdgl Rdg2 Average Reference Tolerance Pass/fail
6X 5.2 91.2 91.0 91.1 90.75 +2% Pass
6e 1.2 111.5 111.3 111.4 111.8 +2% Pass
8e 1.2 109.8 109.8 109.8 110.6 +2% Pass
10e 22 113.1 113.1 113.1 113.8 +2% Pass
12e 22 115.4 115.4 115.4 115.5 +2% Pass

Dosimetry output consistency; SSD=100 cm, Field size:10 cmx10 cm, MU=100

x4 RBMRHMITRKEERSE (1)

Tab.4 The radiotherapy monthly quality assurance report of our department ( II )

Energy Buildup2 //em Rdgl Rdg2 Average Ratio Reference Tolerance Pass/fail
Photon
6X 10.2 69.4 69.4 69.4 0.762 0.763 +2% Pass
Electron
6e 22 66.8 66.7 66.7 0.599 0.615 +2% Pass
8¢ 32 38.9 39.9 39.4 0.359 0.355 +2% Pass
10e 32 89.0 89.0 89.0 0.787 0.811 +2% Pass
12¢ 5.2 15.9 16.0 15.9 0.138 0.14 +2% Pass

Baseline: Commission data; Energy was constant; Ratio: Rdg (Bulidup 2)/Rdg (Bulidup 1)
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Tab.5 The radiotherapy monthly quality assurance report of our department ( Il )

Flatness Symmetry
Energy Tolerance Pass/fail
X Y X Y

6X
Reference 1.5% 1.6% 0.9% 1.1% 3% Pass
Rdg 1.2% 0.9% 0.6% 0.3%

6e
Reference 2.0% 2.3% 1.2% 1.5% 3% Pass
Rdg 2.4% 1.9% 1.2% 0.6%

8e
Reference 3.2% 3.0% 2.6% 1.8% 3% Pass
Rdg 3.0% 2.9% 0.8% 0.5%

10e
Reference 2.1% 3.7% 1.5% 1.4% 3% Pass
Rdg 1.9% 1.7% 0.2% 0.5%

12¢
Reference 3.1% 4.0% 0.8% 2.2% 3% Pass
Rdg 2.8% 2.1% 1.8% 0.3%

SSD=100 cm, Photon: 20 cm*20 c¢m, with 3 cm solid water buildup. Electron:20 cm*20 cm, with 1 cm solid water buildup
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