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Fig. 1 The Sources ou Uncertainties in Radiation Therapy
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Table 1. Comparison of QC/QA Programs

Test IPSM” AAPM* NACP® ICRU" IEC*
Isocentre M M 12M 12M M
Wall lights *1 D D

Wall lights *2 M M

Distance indicators W M D D—W M
Rotation scales W—-M M 12M
Wedge positions/factor M 12M

Blocking tary factor 12M

Machine operating D—W D
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Test IPSM”

AAPM”

NACP”

ICRU"

IEC*

Parameters

Machine interlocks M
Couch

Radiation head leakage

M

12M

*1 visual check
*2 with film using densitometer

Table 2. Comparison of QC/QA Programs

Test IPSM”

AAPM”

NACP”

ICRU"

IEC*

Congruence of field *1

photon *1 D
Melectron *1

photon *2

electron *2

Geometry of beam
limiting system

Indication of radiation
axis

Displacement of beam
axis 12M
from isocentre

Congruence of opposed

radiation fields

£ =

=EEUC

12M

12M

==

12M

12M

6M

==

12M

SRR~

1

=

12M

*1 Numerical and light indicators
*2 Light beam and radiation beam

Table 3. Comparison of OC/QA Programs

Test IPSM?

AAPM”

NACP?

ICRU"

IEc4.S)

Depth dose (energy)
photon *1 M
electron *1 M
Stability of (e) percent DD
gantry angle

Percent DD and TPR
Flatness, symmetry & stability :
X-ray beam, *1 W
X-raybeam, *2 M
scanned electrons
Flatness unscanned
electron beam *1
electron beam *2 '

Penumbra *2
X-ray contamination

of electron beam
Off axis distribution

M
M
12M

12M

3M

12M

6M

6M

12M
6M

*1 Short test
*2 Full test
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Table 4. Comparison of QC/QA Programs

Test 1PSM” AAPM? NACP? ICRU” IEC*
Output calibration

photon (ph) D D w 6M

electron (e) D M w D—W W
Output stability

during day 3M M
moving beam therapy 3M M
Reproducibility (ph+e) M M 3M 6M
Proportionality (ph+e) M M 3M 6M
Output variation with

gantry position M 3M 6M
Electron applicator fac- 3M 6M

tors
(D%daily, W%monthly, 3M%three monthlyetc.)
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Table 5. QA Test Equipment

Equipments Example Remark

Standard dosimetry system Farmer type chamber+ Electrometer| Hospital standard

Field use dosimetry system Farmer type, pararell plate+ Elect-|Routine calibration
rometer

Polystyrene or solid water phantom

Mini water phantom Water phantom with fixed ion cha-
mber holder

Device to monitor beam symmetry| Daily check

and output

Film densitometer

Beam data scanning system Computerized water phantom
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Table 6. QC/QA of Test Equipments

MEASUREMENT SYSTMES PARAMENTER

PERFORMANCE CRITERIA

1. Local Standard Ionization Chamber

1) 7|8 QC/QA &=

Ak o @ QC/QA B dHA, 1A F,

a) NBS or ADCL calibration (2 to 4 years*) D ;
b) Linearity (2 to 4 years*) 0.5%(1) 1
¢) Venting (2 to 4 years*) D
d) Extra-Cameral signal (I 0.5%(1)
e) Leakage (E) 0.5%(1) \
f) Radiomclide check (E) 29%(1) i
g) Recombination (1) 0.5%(1) |
h) Collecting potential (E) D
2. Field Instruments \
a) Comparison with local standard (1 year) 2% !
b) Linearity (2 to 4 years*) D
¢) Venting (2 to years*) D
d) Extra-Cameral signal (2 to 4 years*) D
e) Leakage (E) D
f) Radiomclide check (E) 2%(1)
g) Recombination (I 0.5%(1)
h) Collecting potential (E) D
3. TLD
a) Calibration (B),
b) Linearity (D D
¢) Electronic sensitivity (E)
4. Film
a) Dose response (B) D
b) Densitometer linearity (1 year)
5. Other (Diodes, Survey Instruments)
a) Energy dependence (D), D
b) Linearity (I) D
¢) Dose response (E), D
d) Constancy (E) D
6. Mechanical Test Equipment
a) Accuracy (E) U
7. Phantom and Attenuators i
a) Physical properties such as thickness, density, integrity D i
m |
b) Detector fit (I) D }
3. &
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Table 7. QC/QA frequency and personal

Frequency

Daily QC/QA RTT / Engineer

Weekly QC/QA Physicst / Dosimetrist / RTT

Monthly QC/QA Physicst / Dosimetrist / RTT / Engineer

Annual QC/QA physicist / Dosimetrist / RTT / Engineer
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Table 8. List of QC/QA items
Daily Test output, symmetry check Door Interlock, Lamp test water, gas monitor
laser alignment collimator gantry angle and movement couch mo-

vement optical distance indicator console parameter chec

Weekly Test output (with waterphantom) collimator, gantry, couch angle and
isocenter (mechanical test) optical distance indicator (80, 90, 100,
110, cm) laser dignment digital field size-field light coincidence
Monthly Test Energy (Photom, electron) symmetry (Photon, electron) collimator,
gantry, couch rotation axis (film) Beam-light alignment (film) in-
dependent jaw radiation leakage survery emmer gency stop
Annual Test Field size factor (or cone size factor) central axis data (PPD, TMR)
wedge, tray transmission factor shielding block transmission factor

penumbra virtual SSD cinverse squarelaw All of commisioning data
AP/PA (or pararell opposing field) coinciderce
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