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Central Nervous System
Treated Organ Recommended Consider
Brain A _Carotid
Brainstem Cochlea
Eye L/R GInd_Lacrimal
Brain Lens_L/R Hippocampus_L/R
OpticChiasm Pituitary
OpticNrv_L/R Scalp
SpinalCord
Brainstem Bone_Mandible
Esophagus BrachialPlex_L/R
SpinalCord Cavity_Oral
GInd_Submand
Spine - Cervical GInd_Thyroid
Larynx
Oropharynx
Parotid_L/R
Trachea
Esophagus Bowel_Large
Heart Bowel_Small
Spine - Thoracic Lung_L/R Kidney L/R
Lungs Liver
SpinalCord Stomach
CaudaEquina Bowel_Small
Spine - Lumbar Kidpey_L/R Bowe.I_Large
Kidneys Liver
SpinalCord Stomach
Bladder
Bowel_Large
Bowel_Small
Colon_Sigmoid
Spine - Sacral CaudaEquina Genitals
Ovary
Rectum
SacralPlex
Testis_L/R
Brain Bladder
Brainstem Bowel_Large
Cochlea Bowel_Small
Esophagus Breast L/R
Eye_L/R Genitals
Craniospinal Heart GInd_Thyroid
Kidney_L/R Liver
Kidneys Ovary
Lens_L/R Rectum
Lung L/R Stomach
Lungs Testis_L/R
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OpticChiasm
OpticNrv_L/R

Pituitary
SpinalCord
Head and Neck
Treated Organ Recommended Consider
Bone_Mandible Cavity_Oral
Brainstem Cochlea
Eye_L/R GInd_Lacrimal_L/R
Face, Parotid Lens_L/R GInd_Submand_L/R
Lips Joint_TM_L/R
Parotid_L/R Lobe_Temporal _L/R
SpinalCord
Brain Cochlea_L/R
Brainstem Lobe_Temporal _L/R
Eye_L/R Parotid_L/R
Orbit GInd_Lacrimal_L/R Pituitary
Lens_L/R Retina
OpticChiasm
OpticNrv_L/R
Brain Bone_Mandible
Brainstem Cavity_Oral
Cochlea GInd_Lacrimal_L/R
Eye_L/R GInd_Submand_L/R
Sinonasal Lens_L/R Lobe_Temporal _L/R
OpticChiasm Pituitary
OpticNrv_L/R
Parotid_L/R
SpinalCord
Bone_Mandible GInd_Thyroid
BrachialPlex_L/R Lips
Brain Musc_Constrict
Brainstem Pituitary
Cavity_Oral
Cochlea_L/R
Esophagus
Eye_L/R
Nasopharynx GInd_Submand_L/R
Larynx
Lens_L/R
Lobe_Temporal _L/R
OpticChiasm
OpticNrv_L/R
Parotid_L/R
SpinalCord
Bone_Mandible BrachialPlex_L/R
Brainstem Cochlea_L/R
Oropharynx Cavity_Oral Eye_L/R
Esophagus GInd_Thyroid
Lens_L/R

GInd_Submand_L/R
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Larynx
Lips
Parotid_L/R
SpinalCord

Musc_Constrict
OpticChiasm
OpticNrv_L/R

Bone_Mandible Esophagus
BrachialPlex_L/R GInd_Thyroid
Larynx (except early stage*), Brainstem Heart
Hypopharynx, Thyroid or Cervical Cavity_Oral Lips
Esophagus GInd_Submand_L/R Lung_L/R
Parotid_L/R Lungs
*SpinalCord Musc_Constrict
Bone_Mandible BrachialPlex_L/R
Brainstem Cochlea_L/R
Cavity_Oral Esophagus
Elective or Definitive Neck GInd_Submand_L/R GInd_Thyroid
Parotid_L/R Larynx
SpinalCord Lips
Musc_Constrict
Thoracic
Treated Organ Recommended Consider
Heart A_LAD
Lung_L/R BrachialPlex_L/R
Breast/Chestwall Breast (contralateral)
Lungs
Ribs
Ventricle_L
Lung_L/R BrachialPlex_L/R
Supraclavicular Fossa SpinaiCord Esophagus.
GInd_Thyroid
Lungs
Heart BrachialPlex_L/R
Axilla LL{ng_L/R Esophagus.
SpinalCord GInd_Thyroid
Lungs
Esophagus A_LAD
Heart BrachialPlex_L/R
Lung_L/R Bronchus_L/R
Lungs Bronchus_Main
Lung SpinalCord Chestwall_L/R
GreatVes
Liver
Stomach
Trachea
Esophagus A _LAD
Heart Bronchus_Main
Mediastinum/Thymus Lung_L/R Trachea
Lungs
SpinalCord
Esophagus Kidney_L/R
Esophagus Heart Kidneys
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Lung_L/R Larynx
Lungs Liver
SpinalCord
Stomach
Abdominal
Treated Organ Recommended Consider
Lower Esophagus/ Bowel_Small Bowel_Large
Gastroesophageal Junction Esophagus
Heart
Kidney_L/R
Kidneys
Liver
Lungs_L/R
Lungs
SpinalCord
Stomach
Heart Bowel_Large
Kidney_L Bowel_Small
Spleen Lung_L Kidney_R
SpinalCord Kidneys
Stomach Lung_R
Lungs
Bowel_Small Bowel_Large
Esophagus
Heart
Kidney_L/R
Stomach Kidneys
Liver
Lung_L/R
Lungs
SpinalCord
Bowel_Small A_Aorta
Duodenum Bowel_Large
Kidney_L/R V_Venacava_|
Pancreas Kidneys
Liver
SpinalCord
Stomach
Bowel_Large BileDuct_Common
Bowel_Small Chestwall
Duodenum Esophagus
Kidney_L/R GallBladder
Liver 'Liver Heart
SpinalCord Kidneys
Lung_R Lung_L
Lungs
Stomach
V_Venacava_l
Bowel_Large Liver (Rt)
Renal/Adrenal Bowel_Small Spleen (Lt)
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CaudaEquina

Stomach (Lt)

Kidney_L/R
Kidneys
SpinalCord
Bowel_Large Stomach
Bowel_Small
Retroperitoneal Space Kld.n ev_L/R
Kidneys
Liver
SpinalCord
Bowel_Small Bowel_Large
Kidney_L/R CaudaEquina
Paraaortic Kidneys Duodenum
SpinalCord Liver
Stomach
Pelvic
Treated Organ Recommended Consider
Bowel_Small Bladder
Bladder Colon_Sigmoid BoneMarrow
Femur_Head_L/R Bowel_Large
Rectum Prostate
Bladder BoneMarrow
Bowel_Small Bowel_Large
Cervix/Uterus/Vagina/Vulva Colon_Sigmoid Kidney_L/R
Femur_Head_L/R Kidneys
Rectum Ovaries
Bladder Bowel_Large
Femur_Head_L/R Bowel Small
Prostate - - i
PenileBulb Colon_Sigmoid
Rectum
Bladder BoneMarrow
Rectum Bowel_Small Bowel_Large
Femur_Head_L/R Genitals
Vagina
Bladder BoneMarrow
Anus Bowel_Small Bowel_Large
Femur_Head_L/R Genitals
Rectum Vagina
Extremities
Treated Organ Recommended Consider
All extremities Skin BoneMarrow
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IMRT Ced o o903l €9
3% X-ray output constancy (all energies)
\ Electron output constancy (weekly, except for E3
3% machines with unique e-monitoring requiring daily)
1.5mm Laser localization
2mm Optical Distance indicator (ODI) B
2mm Collimator size indicator
functional Door interlock (beam off)
functional Door closing safety
functional Audiovisual monitor(s) o]
NA Stereotactic interlocks (lockout)
functional Radiation area monitor _if used_
functional Beam on indicator
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IMRT

Cud ol oge3l €9
2% X-ray output constancy
2% Electron output constancy
2% Backup monitor chamber constancy
2%(IMRT dose rate) Typical dose rate output constancy S
1% Photon beam profile constancy
1% Electron beam profile constancy
2%/2mm Electron beam energy constancy
2 mm or 1% on a side Light/radiation field coincidence
1 mm or 1% on a side Light/radiation field coincidence (asymmetric)
Distance check device for lasers compared with front
Imm _
pointer
. Gantry/collimator angle indicators (@ cardinal angles)
1o (digital only)
2mm Accessory trays) i.e., port film graticle tray)
2mm Jaw position indicators (symmetric) Sl
1 mm Jaw position indicators (asymmetric)
1 mm Cross-hair centering (walkout)
2 mm/1° Treatment couch position indicatorse
2 mm Wedge placement accuracy
1 mm Compensator placement accuracy
Functional Latching of wedges, blocking tray
1 mm Localizing lasers
Functional Laser guard-interlock test 52!
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IMRT i P a9yl &9
1% X-ray flatness change from baseline
+1% X-ray symmetry change from baseline
1% Electron flatness change from baseline
+1% Electron symmetry change from baseline
1+1% (absolute) X-ray/electron output calibration (TG-51)
2% for field size <4x4 cm2, 1% Spot check of field size dependent
24x4 cm?2 output factors for x ray (two or more FSs)
2% from baseline Output factors for electron applicators
(spot check of one applicator/energy)
1% from baseline X-ray beam quality (PDD10 or TMR1020)
+1mm Electron beam quality R50
2% Physical wedge transmission factor constancy
15%(2-4 MU), £2% >5 MU X-ray monitor unit linearity
(output constancy) o
CP e BL

+2% 25 MU

Electron monitor unit linearity

(output constancy)

+2% from baseline

X-ray output constancy vs dose rate

+1% from baseline

X-ray output constancy vs gantry angle

+1% from baseline

Electron output constancy vs

gantry angle

+1% from baseline

Electron and x-ray off-axis factor

constancy vs gantry angle

+1% from baseline

Arc mode (expected MU, degrees)

Functional

TBI/TSET mode

1% (TBI) or 1 mm PDD shift
(TSET) from baseline

PDD or TMR and OAF constancy

2% from baseline

TBI/TSET output calibration

2% from baseline

TBI/TSET accessories

A



+1 mm from baseline

Collimator rotation isocenter

+1 mm from baseline

Gantry rotation isocenter

+1 mm from baseline

Couch rotation isocenter

Functional

Electron applicator interlocks

+2mm from baseline

Coincidence of radiation and

Sl
mechanical isocenter
2mm from baseline Table top sag
1° Table angle
+2mm Table travel maximum range
movement in all directions
Functional Follow manufacturer’s test procedures oo
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Visual inspection for discernable Weekly (IMRT machines) i.e., matched (Qualitative test
deviations such as an increase in segments, aka “picket fence”)

interleaf transmission

2mm Monthly Backup diaphragm settings
(Elekta only)

Loss of leaf speed >0.5 cm/ s Monthly Travel speed (IMRT)

1 mm for leaf positions of an IMRT Monthly Leaf position accuracy (IMRT)
field for four cardinal gantry angles.
(Picket fence test may be used, test
depends on clinical planning-
segment size)

+0.5% from baseline Annually MLC transmission (average of
leaf and interleaf Transmission),
all energies
+1.0 mm Annually Leaf position repeatability
<1.0 mm radius Annually C spoke shot* ML
$2.0 mm Annually Coincidence of light field and x-

ray field (all energies)

<0.35 cm max. error RMS, 95% of Annually Segmental IMRT (step and
error counts <0.35 cm shoot) test

<0.35 cm max. error RMS, 95% of Annually Moving window IMRT (four
error counts <0.35 cm cardinal gantry angles)
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Non-SRS/SBRT | stoxit uils 5 plasit il 3 g3l &
Functional Daily Collision interlocks Planar kV and MV
(EPID) imaging
<2 mm Daily Positioning/repositioning
<2 mm Daily Imaging and treatment
coordinate coincidence
(single gantry angle)
Functional Daily Collision interlocks Cone-beam CT (kV and
<2 mm Daily Imaging and treatment M
coordinate coincidence
<1 mm Daily Positioning/repositioning
<2 mm Monthly Imaging and treatment Planar MV imaging
coordinate coincidence (EFID)
(four cardinal angles)
<2 mm Monthly Scaling
Baseline Monthly Spatial resolution
Baseline Monthly Contrast
Baseline Monthly Uniformity and noise
<2 mm Monthly Imaging and treatment Planar kV imaging
coordinate coincidence
(four cardinal angles)
<2 mm Monthly Scaling
Baseline Monthly Spatial resolution
Baseline Monthly Contrast
Baseline Monthly Uniformity and noise
<2 mm Monthly Geometric distortion Cone-beam CT (kV and
Baseline Monthly Spatial resolution )
Baseline Monthly Contrast
Baseline Monthly HU constancy
Baseline Monthly Uniformity and noise
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5 mm Annual Full range of travel SDD Planar MV imaging
(EPID)

Baseline Annual Imaging dose

Baseline Annual Beam quality/energy Planar kV imaging

Baseline Annual Imaging dose

Baseline Annual Imaging dose Cone-beam CT (kV and

MV)
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Faiz M. Khan. Physics of Radiation Therapy. The 5™ Edition. 2014.

International Atomic Energy Agency. Radiation Oncology Physics: A Handbook for Teachers and

Students. E.B. Podgorsak. Vienna 2005.

International Atomic Energy Agency. Radiotherapy facilities: Master planning and concept design

considerations. IAEA Human Health reports No.10. International Atomic Energy Agency, Vienna 2014.

American Association of Physicists in Medicine. Report No. 083 - Quality assurance for computed-

tomography simulators and the computed-tomography-simulation process: Report of the AAPM

Radiation Therapy Committee Task Group No. 66 (2003).

American Association of Physicists in Medicine. Report No. 119 - IMRT commissioning: Multiple

institution planning and dosimetry comparisons, a report from AAPM Task Group 119 (2009).

American Association of Physicists in Medicine. Report No. 142 - Task Group 142 report: Quality
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