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2.3 mstlsziugaumudrvsunseusseyma (QA for Linear Accelerator)
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1.M3nsaourtas1eiu (Daily Check)

2. M3asvaeuytassaou (Monthly Check)
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3. MInsaourias1ed (Annually Check)
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2.3.1 @93ams Canadian Association of Provincial Cancer Agencies
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M99 2.1 MIAIUANAMMNYDUATBAUTIDYNAYHAITEI1TUYe09AMS Canadian
Association of Provincial Cancer Agencies (CAPCA)

Number Test Performance
Tolerance | Action
Daily

1 Door interlock/last person out Functional
2 Motion interlock Functional
3 Couch brakes Functional
4 Beam status indicators Functional
5 Patient audio-visual monitors Functional
6 Beam interrupt/counters Functional
7 Room radiation monitors Functional
8 Lasers/cross wires 1 2
9 Optical distance indicator 1 2
10 Optical back pointer 2 3
11 Field size indicator 1 2
12 Output constancy-Photons 2% 3%
13 Output constancy-electron 2% 3%
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2.3.2 09AM3I Swiss Society of Radiobiology and Medical Physics ¥4

a J J ! 4 1 [
UsemaaIaosuaua ulfgl}!,ﬁu’f)ﬂﬁ'lila"llﬂﬂﬂﬁGli?ﬁ]ﬁ’f)‘]Jﬂﬂ!ﬂWWﬂJ@QLﬂ?@QLﬁQ@HﬂWﬂLLﬁﬂ\WI\‘]

M54 2.2

AIN 2.2 m1uﬁsummiﬂ’mﬂuﬂmnmm?mﬁmumﬂ%mﬁms Swiss Society of

Radiobiology and Medical Physics

Test and frequency Tolerance
Daily
Room entrance interlock functional
Audio-video monitor functional
Beam in indicators functional
Emergency off switches functional
Laser alignment-quick check 2mm
Beam output:Beam output constancy check:
Photons 3%
Electrons 3%

Dynamic wedge factor 2%
Weekly
Touch guards functional
Brokes functional
Deadman's switch functional
Tray, wedge, blocks and electron applicators functional
Check of optical SSD indicators 2 mm
Laser alignment 1 mm
Routine beam output check using a recommended dosimeter

Photons 2%

Electrons 2%
Beam Energy:Quick check,ratio of dose at two depths

Photons 2%

Electrons 2 mm
Dose profile:Quick check

Photons 3%

Electrons 3%
Monthly
Accessory (tray and wedge) interlocks functional
Timer function functional
Rotation scales(collimator,gantry and table rotation) 1degree
Treatment table movement scales 2mm
Light and radiation field coincidence:

Field size < 20 x 20cm?® 2 mm

Field size > 20 x 20cm? 1% of the field size

A1514 2.2 (91D)
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Mechanical isocentre check

Rotation axis of collimator 2mm

Treatment table rotation 2 mm

Rotation axis of gantry 2 mm
Field size indicator:

Field size < 20 x 20cm? 2 mm

Field size> 20 x 20cm® 1% of the field size
Non-divergent asymmetric field check 2 mm
Wedge factors(motorized mechanical wedges) 2%
Gantry rotation speed/MU delivered per unit gantry angle 2%
Interrupted Dynamic Wedge Exposures 2%
Dynamic Wedge Profiles 3%
Shape of the MLC fields 1 mm
Alignment of MLC leaf positions 1 mm

= ] @ = A Y Yo A S
llﬂﬁll“ﬂ\‘lizﬂﬂﬂ’ﬂuﬂﬂlﬂiﬂ15G]i’J"l]ﬁ@‘Uﬂ’JHJﬂQﬂﬂl@ﬁ@ﬁi'lﬂﬁiﬂiﬂﬁi‘l/\lﬁ@um“L! 3

o 4

A o A o U 0 @
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v v A A

Y '
dmsumaasnasvlszdriuiunuziiimenszldiiasedrialalen,  loos luwdu

J A A A A A o 9o a v ANy @
UFULUDT HIDIANTOIUDDU ) ‘Vlﬁ']il'liﬂu11|11%’J@°]J53J']mi\?ﬁhlﬂﬂfl'l\‘iﬁzﬂ']ﬂlﬁu’]gﬁnﬂLUﬂ']i

o w v A

asvaulszdaiv Tasihania'ld linlseuneuduanaeumey G ed sy

ad I o ] = [
DIANATIDUNUANHUSITUIASINY

233 W.P.M. Mayles uazame (1999) "lﬁ’muammﬁﬁm%”umﬁmmm

] [ Y
AUMNUBUATOUTIOUNA 1S Tagd5UMInIIa0UANNAINTBITINUTITIY

W.P.M. Mayles Tanuzaihldimidiedssnnuesmsasnaeuriasieiuaauaaluaisg

2.3
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M3 2.3 udaIANNAdIHIUMIAIUANAUNINATEUT 10N A Tae W.P.M.Mayles

(1999)
Test and frequency Tolerance
Daily
Output constancy 5%
Light field size (10 cm squre field) 2 mm
Crosswires distance indicator (compared to lasers) 2 mm
Audio visual system Functional
Machine log Functional
Weekly
Deadman's switch Functional
Touch guard Functional
Distance indication at difference SSDs 3 mm
Pointer (if used) 2 mm
Calibration 2%
Wedge factor constancy (machines with adjustable wedge
factors) 2% of expected
Two-weekly
Flatness and symmetry at gantry 0 degree (quick check) 3% of expected
Monthly
Secondary access interlocks Functional
Emergency-off switches Functional
Movement interlock (full check) Functional
Coded lead tray interlocks Functional
Backup timer interlock (where set by user) Functional
Gantry and collimator rotation scales 0.5 degree

Optical field size variation for difference field sizes

2 mm(small sizes)

Isocentre quick check

2 mm diameter

Shadow tray alignment

1 mm from center

Distance indication at difference SSDs 2mm
Couch movement calibration 2 mm relative
Couch vertical movement 2mm
Gantry angle indication 1 degree
Radiation field versus light field (one field size) 2 mm
Calibration in water 2%
Emergency check using dose ratio Ratio 2%
Arc therapy (if used) Dose 2%
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2.3.4 513119039 American Association of Physics in Medicine-AAPM

TG-40 1diaupnnudueInsAILANAMATNIOUAT 01T 10 YN A Laad 1daea1s1e 2.4

AT 2.4 ANUDVBIMIAIVANAUMNAIMTUIATUTIOYNIA A AAPM TG-40 (1994)

Frequency Procedure Tolerance
Daily Dosimetry
X-ray output constancy 3%
Electron output constancy 3%
Mechanical
Localizing lasers 2 mm
Distance indicator (ODI) 2mm
Safety Functional
Door interlock Functional
Audiovisual monitor
Monthly | Dosimetry
X-ray output constancy 2%
Electron output constancy 2%
Backup monitor constancy 2%
x-ray central axis dosimetry parameter
(PDD,TAR) constancy 2%
Electron central axis dosimetry parameter
constancy (PDD) 2 mm
x-ray beam flatness constancy 2%
Electron beam flatness constancy 3%
x-ray and electron symmetry 3%
Safety interlocks
Emergency off switches Functional
Wedge,electron cone interlocks Functional
Mechanical checks
2mmorl
degree on a
Light/radiation field coincidence side
Gantry/collimator angle indicators 1 degree
Wedge position 2mm
Tray position 2mm
Applicator position 2 mm
Field size indicators 2mm
2 mm
Cross-hair centering diameter
2 mm/1
Treatment couch position indicators degree
Latching of wedges,blocking tray Functional
Jaw symmetry 2 mm
Field light intensity Functional
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2.4 M3ATIVNTDVANNYNADIVDINUMWAFT9d (Radiation Accuracy)

2.4.1 m3nsnaeusnsIMIlnsed (Output check)
W.P.M. Mayles uazaay (1999) lautisyfiavesmsasirvaonasnsimsle
v A I a @ A
538 00N u 3 FUAMUANHULYDINITATINADUAD
1) m3asaeusaimslisedienia1d1984 (Definitive calibration)
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1 A
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A ule A ] A a L4 A 1 o [
nIennAsININIseunIolasuulasginiainielinioussoyma Tagiiimstaaiu
uwamslgianimsiaue 131 AAPM TG-40, IAEA Report No.54, IPEM
Report No. 54 Commissioning and Quality Assurance of Linear Accelerators %3e
I~ 4 . o 1 o 1% o o
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2.4.2 M3ATITOUANUANINATVBIA53T (Beam symmetry check)
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Distance from comgr (d)

Width of area (W)

51 2.2 flattened area ilewpa91n beam eye view (Mayles et al, 1999)

Central
axis

Dmax __|

:
¥

Flattened Width (W)

S e ————

51 2.3 dunsmugasmsnszaredsuased lunssnurezuuadulszunu

Flattened area (Mayles et al, 1999)
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Symmetry

Ratio = A
B,

Position Across Beam

31 2.4 anuninevesnNuaNLInIVoIa159d (Institute of physics sciences in
medicine, 1998)
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2.4.3. MIAIVTOVANNISIVVDIA153d (Beam Flatness check)
FUWAIINUNITATINADUANNANIINTVDIATIE  Nazdosedardunitnuanims
a v A d! 9 o = d‘ =\ o - - - d’
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C se
Dose sdus of

flattened area

Flatness

Ratio

Pasition Across  Beam

51 25 asmuaaalSnussdlumussinurasmmuiamanuEeuveasad (Institute

of physics sciences in medicine, 1998)

2.4.4. mIasvaaunasny (Energy check)
A A v Y A A v ad 9
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£ 1 Y a ] 1 [ v Aad A 4%’ [ 5’ =S 9 =\
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1) S9@ Tvlaou
VoA 1 = I | 9 a Yy [l = [ ~ 1
ANAVIDLIVONDINGINUVDITIT tWeo e Inmeglunasi@edny Fendn
beam quality index Iae British Institute of Radiology 1983 (BJR supplement 17) 18
IEUDNAINAINUYBITed Ilneu Adsuendle nominal energy Tas nominal energy
= o ad = 1 q Y 2 Y £ = =
wineananuvesdanaseudigniseInuihuiovendie Ry, danminedsszezaniu
Y
MUY IruAasYee 80 % veudunsuaastsuasidluihmuscesdn depth dose)

v A

k2 v v
VOINUNTIF 10x10 a1 usUAIATNIZeE SSD 100 kyUAIAT

o

Wininsan ke uanYuzMMIZYeUATEY  NYNMMUALIINUTENANEA
wud VS SnAnaansoussoynn USEN Varian Siemens 1oz CGR lasmuanin
9 [ @ AN a v aa = 9 a v A oy
lsuennasnusidaellsmasdnszezanla 9  suauniuaaa)sunasadluiny
szezandeimua Aasaiufen Ry, uadmsuusem Philips lasmualdldanlsimsd
v Y 1
Nszezdn 50% voudunsmuaanlsmassdluhawszezin Ry, ¥aSendn penetrative

quality visesainanilenlsaear Tissue Phantom Ratio Fevuneddaaiuvesi/suna
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M54 2.5 mafSeuieunt beam quality index fl¥Usuenndinuuessd Inlneuiie
)= Y - 2 Y dy Awv A a
Meuae nominal energy 1iu Tagdanuuianungad 10x10 a5 suaas

(auilasain Institute of physics sciences in medicine, 1998)

Nominal Energy
(MV) R, (cm) Rg, (cm) TPR20/10
4 5.9 13.8 0.54
6 6.8 15.7 0.58
8 7.4 17.1 0.61
10 8.0 18.2 0.63
16 9.1 20.4 0.66
21 9.6 21.3 0.67
25 10.3 21.7 0.68

[ Y 1 F4
Feanialud @ szecdn 20 way 10 wuAwas (TPR20/10) SaAiavuasINigo
wSeuiiey lduansdanisne 2.5

v aa d
2) S3d@LANATOU
1 o [ ad a . §
lumsvenamdsnuuesssdoianaseu Houly nominal energy (MeV) &4
o [ ad 1 | Y
AMTUTIADIANATOUITUANNINDY 2.5 * R, (IPSM Report No.54)
4
uenniidedmnsouenladie Ry (cm) , Ry, (cm) n3o practical range (R))
AIULAAININAITN 2.6
a { S 2 4 a @ @ {
1031 2.6 AnsanganainnlesiuaveTiused wau Y) 50 % mndan
idunsludrannasndanszezan au X) 12 ldmves R,, Mazdmsy practical range
= 9 ~ v v v a 9 ~ A KX o W 9 [
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85

Absorbed dose (%)
g

1 1 1 1 2 1 T

85 R100 Rgs /' Bso P

Depth in water, 2

Y
a @ o o as -
71l 2.6 unsmluaaalsnasedluhawszezdnvesssd@dmnasou (Institute

of physics sciences in medicine, 1998)

~ = 1 - . ~Aq Y1 Y] v Aa d
M3 2.6 taamalseuneua beam quality index #1¥19upANAIIUVOITIADIANATOU
d‘ =% Y - L% v d' dy d‘w =)
eeuae nominal energy (mnu Tagianuuanunssd 10x10 a15-

ruduas (Institute of physics sciences in medicine, 1998)

Nominal Energy Practical Range
(MeV) Rgo (CM) Rg, (cm) (cm)
3.0 1.0 1.2 1.7
6.0 2.0 2.4 3.1
9.0 3.0 3.6 4.5
12.0 4.0 4.9 6.0
15.0 5.0 6.0 7.5
18.5 6.0 7.4 9.2
22.0 7.0 8.8 11.1
25.5 8.0 10.2 13.3
30.0 9.0 12.1 15.4
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2.5.2 mansaeunnudasanalumslysed (Radiation safety )
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