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TasLE 11. QA of medical accelerators.

Frequency Procedure Toleranee

Daily Dosimetry

Karav output CDI'I:S:[EF!E_?
Electron output constancy”

Mechanical
Localizing lasers
Distance indicator (OD])

Safety
Doar interh. k& Fanctional
Audiovisual monitor Functional

Monthly Dosimetry
X-ray, cutput constancy® 2%
Eletrolr-output constancy® 2%
Backup monitor constancy 2%
x-ray central axis dosimetry parameter (P11}, TAR} constancy 2%
Liccivon conifal axis dUSimCiiy pardimicic: usiancy 1D Z mm (@ iberapeuiic depin
x-ray beam flatness constancy 2%
Electron beam flatness constaniy 3%
x-ray and electron s¥mifetry 3%
Safety Interlocks
Emergency & switches Functional
Wedgt, eléciron cone interlocks Functional
Meciznical Checks
Liight/radiation field coincidence 2 mm or 1% on a side?
Gantry/collimator angle indicators 1 deg
Wedge position 2 mm (or 2% change in transmission factor)
Tray position 2 mm
Applicator position 2 mm
Field size indicators 2 mm
Croas-hair centering Z mm diameler
Treatment couch position indicators 2 mm/f1 deg
Latching of wedges, blocking tray Functional
Jaw symmetry® 2 mm
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TasLE 1. Daily

Procedure Nan-1seT

Machine-type tolerance

IMRT

Dosimetry

X-ray output constancy (all energies;

Electron output constancy (weeily,

except for machines with siigue

e-monitoring requiring daily)

Mechanie)
Lagérd Wcalization mm

P¥stance indicator (ODI) @ iso mim
Collimator size indicator 2 mm

Safety

Door interlock:{hedin off)

Door closing safety

Audiovisual monitor(s)
Stereotactic interlocks (lockout)
Radiation area monmitor (if used)

Beam on indicator

.5 mm
2 mm
2 mm

Functional
Functional
Functional
NA
Functional
Functional

SKS/SBRT

| mm
2 mm
| mm

Functional
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Procedure

Noo-IMET

Dosimetry

X-may owipui consiancy
Electron output constancy

Backup monitor chamber constancy
Typical dose rate” cutpot constancy

Photon beam profile constancy
Electron bram profile constancy
Electron beam energy constancy

Mechanieal

Light/rdiation field coincidence”
Light'radiation field coincidence fasymmisinic)
Distance check device forfinssrs corhpared with
fromt pointer
Grann w ol Lt cudeetc dimlicaloes
(@ cpedinaldagies) (digital only)
Aoessney-trays (e por film grancle tray)
It pesifion indicators (symmetric
Jaw position indicators (asymmetric)®
Cross-hair centening (wallkout
Treatment couch position indicandr

Wedge placement accuracy

- r
Lompensator plocemenl iosurdsy
i

Lutching of wedge:, bj¢icking tray®

Localizring lasices
-

Safety

Luser goard-intedock test

Respiratory gatimg

Beam owtput constancy

Phase, amplitude beam control
In-room respiratory monitonng syskem
Gating imterlock

5

iy |

g [
=N

M (@ IMRET dose rare)

1%
1%

2 mm. s ¥ on o side
I degi=br 1% om a side

lmm

L LY

2 mm

2 mm

I mm

I mm
2 mm]

2 mm

I mm
Funchional

=1 mm

Functional

'I.\.':'
Functional

Functional
Functional

SRS/S5BRT

Mg (@ mideeisy dose rare, ML)

| mmfD5
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Muching-iype tosle e

Procedun: Mon-IMRT IMRT SRS/SBRET

Dosimetry

X-ray flatness change from bascline
X-ray symmetry change from baseline
Electron flatness change from baseline
Eleciron symmetry change from baseline
SRS arc mitation mode Momtor uiit-seters delivensd:
(range: 0.5-10 MLV deg) \ L0 B¥C%ar, 2% (whichever is preater)
Cighiry arc set vs deliversd:
.07 or 2% (whichever 15 greater)
X-ray/electron cutput calibrabon (TG = 1% (absoluts)
Spat check of feld size depead=q 2% for feld size <4x4 cm?®, 1% =535 om?®
output factors for = my
{two or more ESsl
Ouarput factorsicr Hlecivor applicators =+ 2% from baseline
{spolctzck &f onEipplicator/energy )
X-mybetnnquahiy (PDD, or TME) 1% from baseline

Fecymiy beam quality (Bap) + | mm

Prigsical wedge transmission + 2%
factor constancy
X-ray monibor unit linearity 2 5% (24 MUy, £2% =5 MU +356 (24 ML,
{output constancy i +2 =5 MU
Electron monitor umit linearity 3% =5 MU
{output constancy i
X-may output constancy. s .dise rale *2% from baseling
X-ray outpul cofstancy, < ganiry angle = 1% from baseline
Electron cutpet-cojsitancy vs = 1% from bascline
ganicy ramgle
Elecirat anilx-ray off-axis factor = 1% from baseline
Comstancy vs gantry angle
Are mode (expected MU degrees) = 1% from baseline
TBIYTSET mode Functional
PDD or TME and OAF constancy 1% (TBI) or | mm PDD shift (TSET) from baseline
TBITSET output calibration 2% from baseline
TBITSET accessories 2% from baseline

Collimator rotation isocenber =1 mm from baseline
Gantry rotation isocenter +| mm from baseline

Couch rotation isocenter =1 mm from baseline
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TaeLE IV. Dvnamic/universal/virtual wedges

[olerance

Frequency Universal Virtual

Dhaily Functional
Monthly Wedlge factor for all energies LAY Y or 6l 0* WF 5% from unity,
(within 2%)° (within 2%)’ otherwise 2%
Annuoal Clieck of wedge angle for 607, full field Check of off-center ratios field width @ 10 cm to be within
ot check for intermediate angle, field sz
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Procedure

Tolerance

Qualitative test (i.e.. matched segments, aka “picket

fence™)

Setting vs radiation field for two patterns (non-IMEX

Backup diaphragm sefttings (Elekta only)
Travel speed (IMRT)
Leaf position accuracy (IMRT)

MLC teanSmission (average of leaf and interleaf
transmission), all energies

Leaf position repeatability

MLC spoke shot

Coincidence of light field andyxera¥ fiedd (all energies)
Segmental IMRT (step and shosf) test

Moving window IMRT (four cardinal gantry angles)

Weekly (IMET@achifies)

Moaonthly

Annually

Visual inspection fop-discefnable deviations such as an
increqsSe 4 interleaf transmission

2 mm

2 mm
Loss of leaf speed =0.5 cm/s
| mm for leaf positions of an IMRET field for four
cardinal gantry angles. ( Picker fence test may be used,
test depends on clinical planning-segment size)

*+{.5% from baseline

+1.0 mm
=1.0 mm radius
+2.0 mm
<<0.35 cm max. error RMS, 95% of error counts
<(.35 cm
<0.35 cm max. error RMS, 95% of error counts
<{(.35 cm
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| LeafMa. 1. . Erraor Histogram Plot
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Dynalog™ Analpsis 21 x|
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& 75-Imaging QA

Draily

Planar kV and MY (EPID) imaging
Collision interlocks Fumctiomal Functional
Fositioning/repositioning i =] mm
Imaging and treatment coordinate coincidence (BiE ) =] mm

(single gantry angle)
Cone-beam CT (KV and MV}
Collision interlocks Functicnal Functional
Imaging and treatment coordinate coincidence =2 mm =] mm
Positioning/repositioning =1 puyn =1 mm

Mot hly

Planar MY imaging (EPIR)

e ] s 3 g % ] =2 mm =] mm
Imaging and treatmg st toopdindte coincidence

(Four cardinat grgles)

b = "
Scaling =2 mm =2 mm
Spavial reseiation Baseline” Baseline
Conirast Baseline Baseline
Uniformity and noise Baseline Baseline
Planar kV imaging’

anar kV imaging
Imaging and treatment cordinaté coincidence =2 mm =] mm
(four cardinal angles)
Scaling =2 mm =] mm
Spatial resolution Baseline Baseline
Contrast Baseline Baseline
Uniformity and noise Baseline Baseline

Cone-beam CT (kV and MY)

|

Ceometric distorton =2 mm =] mm




WA ™
V-
b
o :@ﬂ:@rﬁuzﬁﬁa&a@mu%@@ﬁ
b LY _r_l_;i I—L- %‘
L. OBI RG A [ & H & ot
st et (e

JU4 ?%“’&A 1"*’/ .
® \g) 1Q m%&

&
;éj%%“ L. 0BT Egﬁ%%fm
f %%g%mm@ﬁﬁﬁ%@@%ﬁ%m
ﬁg@fﬁ y N GOl
1. KVDIE F 32 BN B 500% 7 0o 10 A FQA
5. LA HE % A OBTZ A /Lo i HIQA




RAAR o

o [R5 S 1Y0A @,:ﬁt/ﬁ)

A XEF K %ﬁ% <Y

1. = Mi@ﬁ %@Q'
%ﬁ@.\%ﬁﬁ%mﬁ R ;
%(j‘ B. CBCTIE %@%@A

1%5%
?‘*’ )

“JB(Q} 3 7= 8] - HEEE B QA
PER 4 CHEAI¥—HEA0A
) 5. BB E R

6. 356 B B #7QA

o




ORI B R w20 Db H B CRIZFpLAFEGRIFREESS i
DEl =2 H EFE 2N : B

EiEE: . DBIFF i Hes

I T A T A AT IR SRR W O A T R
T ot St M, TENBENNTHETHEATE+M, 3
BER. SERR EHRFFF O RADEE T AEMRE.

EEGAREEN Y TR E.

B

X R HordT
TRV ST & ST -

4, 401D s AFL S P EmE
Fanin : AFEEEEEFTS CNE B fhid, FAIDID k. &
[ - EREE LSRN NOEE A RETEC DT, EF a
B E EPEE. FTRATHASFEARNOE. SRASEHEE. £
iz ' SO HE . Ean A o R B R AT L
e oy | . SSFRUAT. |AB|A|CD| XEAREE R Im

B

HEEET KW ' iq-a:w-t Sofe | A-B '
shafEl B iBi Wew Coml Comh
FETE . s STLENE I 005 5T

Foal c-D

i
HgEEaE

Emhd ZEREN.
W




aal %

Imaging T S 25 f

e Imaging Dose(F:4) X@"W
(KV-KV. EPID. GBCT) o

6MV 3MU

0.0003¢Gy 3¢Gy




Imaging s A AR At
(4]

R -

........ .-.-;,;i-y...i‘.\.\\\\\\\\\\\\\.. z

Pl
_____

N

3. ImGy 1. 8mGy 17. TmGy




1.QA“ ZLMEI‘ iz







mmbqg

miBax




Waterpha




|- iR -

Trilogy Bz MiEzs H BBl T

Sk

Gantry
Rotation
Feadout+

Collimator
Rotation
Feadout+

Collimator
Eotational

Lsocenfere

Crptical
Distance
Indicator+

o

< =05°

| € £0.5°

€ Zmm

g

—_—
—_ +

Field Size«

5. NS EEE100 {2

- &

6E

SE 1ZE

16E..

£ i,

Pt

mE

L. EVS&EEA
ShR BT
gt

2 PERMEHC
& OBL S b
R4CHE

3. PCEESCH
T I0CHLE
i 1S

4. @MFhH
10CH < JOCH
TEA

GE

Left Wal

g

€ Zmm.,

&5 E

10+ 1M .

B

=. BERE
1ol 5z

AL

i

& F

ks

Pl 2efis.

RS Lk
i thiak

Protal Vision
Pk i thie

OEI raetE
thiak

BT {ER

ey -

BEAM CHICFF .

Bt T
=i

o FiTh
7 & EhE -

& R ERITA

HEE

S
I E RS




= M3. Laser Alignment-
a. Attach the front pointer and check that aitdasers converge on the pointer tip.
b. Checlk the coincidence of the two pairs of lateral lasers (left-right verti¢ids and left-right horizontals) over 30 cm to
Imtll lﬁf&l'ﬂl ﬂicle*-' nfﬂle 180C

at O over a

range of 30 ¢m i-out uud ':lflLdl 111_1111 tht I

= M4, Opticai Distance Indicator-
Usze the front pointer to establish a flat sertace at 100 SSD
Check'the ODI reading to be 100. Fiom thig surtace add a 20 cm thick b and the ODI ghould read 80. Lower the surtace
zo that the front poimnter reads 100.en top of the block. Remove the block and the ODI should read 120. Tolerance i 2mm at
80 and 100 SSD and 5 mm(at-120 SSD..
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